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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
U Warnings Failure to comply with these guidelines may cause serious injury or death.
A Caution Failure to comply with these guidelines may cause personal injury or property

damage.

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

A Electric Safety Precautions

>

>

> > > > > D> D>

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.

Fire Safety Precautions

/N Caution

>

materials.

>

Disconnect the input power if the servo drive malfunctions.

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

e
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A Installation Precautions

Store and operate this product under the following environmental conditions.

. Conditions
Environment "
The Servo Drive The Servo Motor

Operating temp. 0~50 0~40

Storage temp. -20 ~ 65 -20 ~ 60

Operating humidity ] Below 80% RH
— Below 90% RH (no condensation)
Storage humidity Below 90% RH
Altitude 1000m or less

A 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

A 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."

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

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

Other variables

/A Caution

> >

> > >

> > > > >

Install the product with the correct orientation.
Do not drop the product or expose it to hard impact.

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

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

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

Firmly attach the servo motor to the machine.

Install the servo motor with a correctly oriented decelerator.

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

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

A\ Caution

> > > > >

p=S

>

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.

A Startup Precautions

/\ Caution

A

A

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.

A Handling and Operating Precautions

/\ 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.

Usage Precautions

A\ Caution

> >

N

> > >

Install 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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A Malfunction Precautions

A\ Caution

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

A 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.

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

>

Repair/Inspection Precautions

A\ Caution

A 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.

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

>

General Precautions

/\ Caution

A 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.

>

Product Application

A\ Caution

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

A 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.

>

EEPROM Lifespan

A\ Caution

A 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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A Responding to international regulations

L7 Series responds to international regulations with standard model

Model

Low Voltage Directive

EMC Directive

L7NAOO1B
L7NA002B
L7NA00O4B
L7NAO08B
L7NA010B
L7NA020B

L7NA0O35B

EN61800-5-1

EN61800-3

i 1:For more information, please feel free to ask LS Mecapion.

i 2 : Please follow the regulations of destination when exporting.

Vii
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LS )io 1. Product Configuration

1. Product Configuration

1.1 Product Verification

1. Check the name tag to verify that the product received matches the model ordered
Does the servo drive's name plate match?
Does the servo motor's name plate match?

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

Does the regenerative resistor conform to the required standard?

>

Is the shape of the shaft correct?

>

Are there any abnormalities after mounting the oil seal or brake?

m

Are the gearbox and the gear ratios correct?

>

Is the encoder format correct?

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

Is there any abnormal sound or excessive friction during operation?

A The Servo Drive Product Format

L7 N A 004 B AA

1

Series Communication Input . .
Name Type Voltage Capacity Encoder Type Option
001:100W
002 : 200 W B: Serial
_ 004 : 400 W (communication- (Blank)
St Stat;ggrd Vo A: 220 Vac 008 : 750 W type) St?:(?l?crtd
The Servo 010 : 1.0 KW proct
Series (Marking)
. B: 400 Vac 020 : 2.0 kW .
N : Network type ) y Exclusive
035: 3.5 kW Option
050: 5.0 kw
150: 15.0 kw




1. Product Configuration

A Servo Motor Product Format

APMT 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>

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: /10
H

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




LS vecpi 1. Product Configuration

1.2 Parts

1.2.1 Servo Mo tor Parts

A 80 Flange or below

Motor Power

Motor Cable

Connector Encoder

Connector
|
Encoder
Cable

L

Shaft
o o) 1 t b ~,
¢ ¢ ¢ Encoder
Bearing Cap Flange Frame Housing Cover

A 80 Flange or below (Flat Type )

Encoder Connector

Power Connector %

(Sl
s T
D]
Shaft g
J'ﬂ ! ! Mo !
\ 4 A 4

Flange Frame Mold Housing Encoder Cover

Motor
Connector Encoder
Connector
Bem—
?
v Encoder
Shaft %i B Cover
0 . .
¥ Vool
Bearing Cap Flange Frame Housing




1. Product Configuration

1.2.2 Servo Drive Parts

A L7NAO001B, 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

A

CNS5

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

_—

CNG6

CN1

CN2

terminal.

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.




1. Product Configuratio

n

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

A L7NAO 08B,L7NA0O1 OB

Operation keys
These allow you to check
parameters.

turned off. Do not touch the power terminal while turning CHARGE

it on. Doing so may result in an electric shock.

Main power connectors (L1, L2,

and L3)

(PO and PI)

Short circuit these when not in use.

Regenerative resistance connectors (B+,

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

(Cland C2)

These terminals are for the
control power input.

These terminals connect to the
main circuit power input.

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

LS SERVO

S -
SCEECE R
D000+

OPEND>

AL

Servo motor connecting U ® []

terminals (U

,V, and W)
These terminals connect to

—— > vi(e[

the main circuit cable Wil e [

(power cable) of the servo

motor.

Ground terminal
The ground terminal prevents electric

shock.

Be sure to connect a grounding line to

this terminal.

0
=z
]

CN4

CN6

CN1

CcN2

SRS @)

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

(EtherCAT IN, CN4)

EtherCAT communication port

(EtherCAT OUT, CN3

Safety connector (CN6)

4 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.

1-5




1. Product Configuration

A L7NAO 20B,L7NA035B

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.

1-6

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  (EtherCAT IN, CN4)

EtherCAT icati rt
erf communication pol (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.




LSMecapion 1. Product Configuration

1.3  Connector Diagram

Digital input Maia 1} Digital output

B v S—
D 24V CTYRTY 3 ALARM+

— PCOM e T ENT
READY-

i PR
Z5PD-

Mote 1}
COY—T Erare-

)

=l e
id

o

=
(=]

f

M)
— PROBEL

"

AL
SRR

o[ PROBEZ_| 10 (S e[ | INPOS
b [NSPD
- WARN
CN1
CN6
Digital input Digital output

- 3.3k
_ 33K

D— L e
Note 1) The input signals(DI14~DI8, output signals(DO1~D0O4) are the factory default signals.

b

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

LS Mecapion 1-7







2. Installation

2.1

2.1.1

2.1.2

2.1.3

Installation

The Servo Motor

Operating Environment

Item Requirements Notes
. Consult with our technical support team to customize the
Ambient . : ! . ;
0 40[ ] 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 > or below on Excessive vibrations reduce the lifespan of the bearings.
both the X and Y axis.

Preventing Impact

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

A\ - Caution % ~

Motor C onnection

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

b

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.

>

the drive.

p -3

Raaadl |

0015,

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

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 e

(500 V) or higher before installation.

e

LS Viecapion 2'1




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 “ or below (peak to peak)

Load shaft

= — Motor shaft

\4

0.03 * or below (peak to peak)

A For pulley connections:

Lateral Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4
Nr: 30 “ 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 | ;
Il
«—> ;
220 1850 189 781 90 . ’
Axial load

2.1.5 Cable Installation

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

A Do not apply pressure to or damage the cables.

Use robot cables to prevent swaying when the motor moves.




LS»;;{,: )io 2. Installation

2.2 The Servo Drive

2.2.1 Operating Environment

Item Requirements Notes
A\ caution
Ambient 0 50 ] . Lo
temperature Install alcoolmg 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 b atio Excessive vibration reduces the lifespan of the machine and
L acceleration 4.9 .
vibration may cause malfunctions.
> orlower
A Do not expose the device to direct sunlight.
Ambient A Do not expose the device to corrosive or combustible gases.
conditions | A Do not expose the device to oil or dust.
A Ensure that the device receives sufficient ventilation.

2-3




2. Installation

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
258 g LAA0 |2l [
[u] [0]
: 5 M [?E Eﬁ!
More than More than More than ol + b [ﬁ [ﬁg More than
10 mm 10 mm womm ol ll ] 10 mm
> > «—»|°|-1 | [E] (e}e
S =k [
o e M
Il I I
i
2 N R )
i =3l | Tzl
@ [ &e @
More than More than More than
40 mm 40 mm 2 mm
A Caution
A Ensure that during installation the heat from the external regenerative resistor does not affect
the drive.
A Ensure that the servo drive control panel is flat against the wall during installation.
A Ensure that the metal powder from drilling does not enter the drive when assembling the control
panel.
A Ensure that oil, water, and metal dust do not enter the drive through gaps in the casing.
A Protect the control panel by spraying compressed air in areas which accumulate harmful gases
or dust.




.
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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

Overvoltages 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 Bl 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 VY| Builtin50W

L7NAC04B A\ caution

L7NAOOSB For information abqut resistanpe during

. o regenerative capacity expansion, refer to

40 Y | Built-in 100W | gection 9.3, "Optional and Peripheral

L7NA0O10B Devices. 0

L7NA020B
13 Y | 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, "Wiring.?oo)

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.

e

LS Mecapion
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3. Wiring

3.

3.1

3.1.1

Single-Phase Power Input
AC200~230V o

Three-Phase Power Input
AC200~230V L1

Wiring

Internal Diagram

L7 N Drive Block Diagram [L7NAOO1B

L2
L3

Diode

Note 1)
PO| |PI

Thermistor

Note 2)
B | B+ |BI

- L7NA004B]

rermisar

e

r— Thermistor- — 4 B o o
I I
| lj *‘ j
S -
= Main Powe
(Control Power Failure| | —3=1 al;:ilure i Internal o Rela¥ IiCVoIt:age Braking Temperature PWM Signal UaDndE,tvEm(?on Operation
Detection Circuit T Detection Circuit| | DetectionCireut || iyt Circuit Operation || Detection | SCRetection YUt | ™ vy Gircutt
=
Main Power - Power Circuit Access
UandV Current
DC Voltage
A/D Conversion BiSS
CN3,CN4
—— ! EtherCAT ESC DSP / FPGA
P ol
CN5
R USB TO UART encoder |  ON2
C - Input

P/C Insulation I/F

?

'

'

Safety function input
(2 points)

Bafety function output
(1 points)

Contact input
(8 points)

Contact output
(4 points)

i

'

i

!

Note 1)

Note 2)

Safety device connection (CN6) ‘

B+ and B pins.

Upper controller connection (CN1)

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

3-1




3. Wiring LS

3.1.2 L7 N Drive Block Diagram [L7NAO 08 B - L7TNA035B]

Note 1) Note 2)

Note 3)
Cooling fans

Three-Phase Power Input | Current Sensor
AC200~230V L1 o
L2 \
M E
L3 1 W
|
|
|
|
|
1 %K‘ O
|
|
|
. |
J
, - Rela DCVoltage || Regenerative UandVCu DB
Control Power Failure/ | —% . Internal 4 N Braking Temperature PWM Signal anc ¥ Lurren i
Detection Cireut "1 Failure Temperature Operation || Detection Operation Detection || SCDetection Circuit|  Detection Operation

i ircuit| | Detection Circuit i ireui Creult
Detection Circuit Circuit Cireult reult Circuit Cireuit ‘

Main MO ~_ POWER 32 A=

Single-Phase Power Input
AC200~230V I

UandV Current
DCVoltage

GN3,CN4
——— = EtherCAT ESC DSP / FPGA

c -
%» UsB USB TO UART Encoder CN2

Ce icati Input

? ¢ P/C Insulation I/F ? ¢ D
Safety function Input Safety functlon outpu Contact input Contact output
(2 points) (1 points) (8 points) (4 points)
Safety device connection (CN6) ‘ Upper controller connection (CN1)

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 L7NAO08B ~ L7NA035B models are cooled by a DC 24V cooling fan.




3. Wiring
3.2 Power Supply Wiring
3.2.1 L7 N Drive Wiring Diagram [L7NAOO1B - L7NAO35B]
(200~230V)
RST Note ) Servo drive
boboh Majn  Main "1 DCreactor
i ; ; OFF % @ m
NF EH POPI T ]
= e Ry 1k 1MC U | |
’—o 1 L1 V | |
oy A
| L3 o | |
0 R
02 i |
i | Encoder
1Ry - .
Alarmt o7 peh P
r.—«gg B+ i
+24VT @ Alarm- B ?j 7777777 1
39 B Note 2) External
CN1 regenerative resistance
Note 1) It takes approximately one to two seconds to output an alarm signal after turning on the main

Note 2)

Note 3)

Note 4)

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

Check the B and Bl short-circuit terminals and the L’/NA001B-L 7 NA0OO0O4B (50 W, 100 q),
L7NAOO8B ~L7NAO1OB( 100 W, A4I/NAPIOB~la’hMAO35B (150 W, 13 q) r e
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+.

Remove approximately 7-10 “ of the sheathing from the cables for the main circuit power and

attach crimp terminals. (Refer to Section 3.2.2, "
i ]
| =—]

Press the button on the L7NA001B-L7NAO010B 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.




g

Ls Mecapion

3. Wiring
3.2.2 Power Circuit Electrical Components
Name L7NA0O1B \ L7NA002B L7NA004B L7NA0OSB \ L7NAOIOB | L7NA020B | L7NAO35B
30A Frame
30A Frame 15A 30A Frame 30A
MCCB(NFB) 30A Frame 5A (ABE33b/5) 10A
(ABE33b/10) (ABE33b/15) (ABE33b/30)
Noise Filter (NF) TB6-BO10LBEI(10A) TB6-BO30NBDC(30A)
DC reactor HFN-10(10A) HFN-15(15A) HFN-30(30A)
MC 11A/ 240V 18A/ 240V 32A/ 240V
( GMY) ( GMig) ( GMB2)
L1,L2,
L3,
PO,PI, AWG16 AWG14 AWG12
wire | N.B+B (15+) (25 ) (4.0 )
(Notel) :Bl,
(URVAYY;
c1,
o AWG16(1.5¢ ) AWG16(1.5¢ ) AWG16(1.5¢ )
Crim terminal UA-F1510, SEOIL UA-F2010, SEOIL UA-F4010, SEOIL
P (10mm Strip & Twist) (10mm Strip & Twist) (10mm Strip & Twist)
Regenerative 50 W 100 W 150 W
resistor 100 40 13
(Default) 4 R 4
A BLZ7.62HP/ O
Connector A BLF 5.08/03/180F SN BK BK BX SO
(L1,L2..U VW) A BLF 5.08/11X180F SN BK| R BLZ7.62HP/
SN BK BX SO

Notel) Use 600V-PVC Insulated wire for wiring.
Use approved UL wire(Temp. 60  or above) for UL(CSA) Regulation.
Use approved wire for any other regulations.

Use equivalent or above componets compare to components above for any special applications.

e
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LSMecapion 3. Wiring

(L7NA004B or below )

Length of strip

7~10[" ]

-

0.4~0.5[Nm)]
06 35
T 100 Wei dmuel | ¢O
M \ SD 0.6x3.5x100

M4 : 1.2[Nm]

(L7NAOO8B ~ L7NA010B)

Length of strip

7-10[" ]

0.4~0.5[Nm]

/

Wei dmuel | ¢

il LN
| f /

M4 : 1.2[Nm]

LSVMecapion 3-5




3. Wiring LS wiecapion

(LYNAO20B ~ L7NAO035B)

e i
i I
7-10[" ] m% D
i gl
2 iy
Ly
I ..

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 side 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 : Weidmuellerds SD 0.6x3.

e
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3. Wiring

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.

200 ms = | -

Main power,

control power

Control power
established 5 V

Control
program reset

Main power

Alarm
(Normally On)

Servo Ready

Servo On

Clear the DB

PWM output
(motor rotation)

Note 1)

Note 2)

If you change the signal to ON, the servo starts operation in 40 ms.

.

-+150 ms & i |« 50ms
> | |e120ms i
5 5 +le 10ms
b l4- 10 ms
— ]

5ms

oLl

+- 40 ms

2ms

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

Servo On begins after the Servo Ready is on and the EtherCAT communication and the servo are

synchronized.

e

LS Mecapion
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3. Wiring LS wiecapion

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

A 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

#1150 ms [

Control T
program reset = -

Main power

; Alarm triggered by :
an anomaly\ Remove the |

Alarm : 1 Y
(Normally On)

Servo RDY

Servo On

Clear the DB Sms e

PWM ¢ le- 40ms 2ms —»|a- & |e30ms
(Motor rotation) ' ; :

RESET

3-8 I LS Mecapion




LS‘ 3. Wiring

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 0 Ty

Internal circuit

COoM

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

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

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.




3. Wiring

3.5 Connecting Serial Encoder Signals (CN2)

3.5.1 APCS-EDDCs5 Cable

AWG24 4Pair Twist
Servo motor _ . Servo drive
Shield Wire
1 ' S MA Ll 3
2 IMA 4
3 SL 5
4 /SL 6
7 +5V 14
8 GND 7
Cable
Connector(CN2)
Maker-3M
Cable 10314-52A0-008
Connector 10114-3000VE
Maker-AMP 9l — 4 SHD |Frame
172161-1
170361-1
3.5.2 APCS -ED DB Cable
AWG24 4Pair Twist .
Servo motor Servo drive
.Shield wire
1 ' P MA | 3
2 IMA 4
3 SL 5
4 /SL 6
7 +5V 14
8 GND 7
Cable
Connector(CN2)
Maker-3M
10314-52A0-008
10114-3000VE
Cable 9l f— 42 SHD |Frame
Connector
MS3108B20-29S

3-10 | LSwe




3. Wiring
3.5.3 APCS-EDDHES Cable
AWG24 4Pair Twist
Servo motor Servo drive
Shield wire |
1 i MA 3
6 IMA 4
2 SL 5
7 /SL 6
9 5V 14
4 GND 7
Cable
Connector(CN2)
Maker i 3M
10314-52A0-008
10114-3000VE
Connector S| g 4 SHD |Frame
Tyco Connector hs
(7Ciruits)
LS, 3-11




3. Wiring

3.6 Connecting Multi -turn Encoder Signals(CN2)

3.6.1 APCS-E CS1 Cable

Servo motor AWG24 drair Twist Servo drive
iMA L 3
IMA 4
SL 5
/SL 6
BAT+
BAT-
5V 14
GND 7
Cable
Connector(CN2)
Maker - 3M
10314-52A0-008
10114-3000VE
Cable S — 5 SHD |Frame
Connector
MS3108S20-29S
3.6.2 APCS-E DS1 Cable
AWG24 4Pair Twist
Servo motor Shield Wire Servo drive
N T — . VA ]
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 J S S— 4 SHD [Frame
Connector
MS3108520-29S

3-12 | LSwe




3. Wiring
3.6.3 APCS-E ES1 Cable
AWG24 4Pair Twist
Servo motor , , Servo drive
Shield Wire
1 i MA 3
6 IMA 4
2 SL 5
7 /SL 6
8 BAT+
3 BAT
9 5V 14
4 GND 7
Cable
Connector(CN2)
Maker - 3M
10314-52A0-008
10114-3000VE
Connector 51 kg 4 SHD |Frame
Tyco Connector *
(7Ciruits)
LS, 3-13




3. Wiring

3.7

3.7.1

3.7.2

Connecting the Input/Output Signals

The Names and

(CN1)

Functions of the Input Signals

Pin Number Name Details Function
Reverse (CW)
7 IN-OT rotation prohibited | The actuator stops the servo motor to
= d (CCW) prevent it from moving beyond the motion
} orwar range.
8 [P-OT rotation prohibited g
14 HOME Origin sensor qunects the origin sensor to return to the
origin.
15 ALMRST Alarm reset Deactivates the servo alarm.
When the contact is on, the speed control
16 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
17 GAIN2 . . . )
gain 1 and gain 2 | gain 1 to gain 2.
Note 1) . .
9" /PROBEL1 Touch probe 1 The probe signal to rapidly store the
10y IPROBE2 Touch probe 2 | Position value.
Note 1)  You cannot map touch probe signals.

The Names an

(CN1)

d Functions of the Output Signals

Pin Number Name Details Function
1 BRAKE+ Outputs signals to control the brake when
Brake ;
2 BRAKE- the servo is turned on or off.
3 ALARM+ ]
Alarm Outputs a signal when an alarm occurs.
4 ALARM-
23 /READY+ This signal is output when the main power
Servo Ready is established and the preparations for
24 /READY- servo operation are complete.
25 1ZSPD+ Zero speed Outputs a signal when the current speed
26 /ZSPD- reached drops below the zero speed.
Allocated INPOS Location reached Outputs f’J‘.S'g“a' when the device reaches
the specified location.
Allocated INSPD Speed reached Outputs f’;\_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/O utput Signal Connectors

1 BREAK+ Brake 11 HOME | Origin sensor
Brake output+
2 BREAK- 12 | ALMRST | Alarm reset
output-
3 | ALRAM+ | Alarm output+ 13 PCON | P control action
Transfer of
4 | ALRAM- | Alarm output- 14 1 GAIN2 gains 1 and 2
5 NC 15 NC
6 | +oavin | EXternal power 16 NC
input Reverse
7 /N-OT | rotation 17 | /READY+ | Servo ready +
Forward rohibited
8 /P-OT | rotation P 18 | /READY- | Servo ready -
prohibited o | /PROBEL Touch probe 19 | 1zsPD+ Zerg speed
Touch probe nput 1 Zero speed achieved+
10 | /PROBE2 | . P 20 | /ZSPD- ;
input 2 achieved-
3.7.4 The Names and Functions of Safety Function
Signals (CN6)
Pin Number Name function
3 /HWBB1-
4 /HWBB1+ | For hard-wired base block inputs
6 /HWBB2+ Performs a base block (block torque) on signal off.
5 /HWBB2-
7 EDM+ ] o
Outputs the pilot circuit status.
8 EDM-
3.7.5 The Connector Layout of Safety Function
Signals (CN6)
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.
LS. 3-15
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3.7.6  How to use Safety Function Signal(CN6)

1) How to use L7N STO Plug Dummy

L=
oo | balr)

e
Plug Connector Kit : 2040008-1(TE)

Name of product : APC-CN6J

2) How to use EMG Signal on MAIN

Digital input Cigital output

DC 24V OOU—5 | aLarm-
« 24V IN
33k0 N

'_-_..-"' FCON 3 (DL (D02 17 E_h
— GAINZ 3 12 | READY-

=h
(DI5)

2h
onh

[ 50 ——h

20
PO e —
L —

— PROBEL

|
T T

—o o—{ PrOBEZ | 10 (DIE) - INFOS
- INSPD
- WARM
CN1
CM6
DC 24V
— MG
;‘_‘ W Digital input Digital output
3.3KL)
olao +—{ HwBBl+| 2 (D013 B
E— L——
HWBB1-| 4 DIl 8 | EDM-
-4 |I HWEBZ2+] &
HWBBZ- | & DI
DC2AV GND
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LSMecapion 3. Wiring

3.8

3.8.1

EtherCAT Connection Example

Example Connection

The following figure shows the connection between a master and slave using EtherCAT
communication.

EtherCAT master

= mI
| XET |

Slave axis 1 + Slave axis 2 + é é + Slave axis n

SERVO Ls' 18 SERVO
88888 58888
DDDgPEIMD DDDODIPIEND . DDDgPEINID
2 A4 ] 204 [ LA [
) 5 = P )

L1
L2
k]
N
PO
Pl

CHa.

T

Follel==k| (=]
Bolled=F0| 1

B+
B
Bl
c1
c2

CNE

@

ssosw
CN1

i % i
CICIE U SIE U®®e
Slave axis 1 Slave axis 2 Slave axis n
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LSvMecapion

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
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/IRX2 + 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

3-18 I stMecapion




LS Mecapion 4. How to use the Loader

4. How to use the Loade r

4.1 Name and Function of each parts

= 15 SEEWCH
[ = Display 5-digit FND Data
— -
DIGITS DIGIT4 DIGIT3 DIGITZ DIGIT1
L/AIN L/ADUT RUN “ERR
N\
Botton for moving Display decimal point
FND Object

(7T
Y ' wilin Nix A

Display State of
EtherCAT Comm.

or Error 16Bit : Display it fi

32Bit : Display dot

l
] j J 1 Ex)-123.4

A Refer to 5.3 LED State for more information.

stMecapion 4-1







LS Mecapion 4. How to use the Loader

4.2  Status Summary Display

(1) Display Status Summary for CSP Mode

T Example of state of Servo Off in CSP Mode

N RIN I N &

R

(S

O

DIGT3~1 : Display Current state
bb - Servo Off

run - Servo On

Pot - CCW Limit

noti 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 1 Torque Profile, Cyclic Sync Torque

Hi Homing mode

DIGIT5_Lower : Init state

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

g+ Example of state of Servo On in CSP Mode

oL

[
-’ -\ - “’Q' -'
A'e T O MR T Vo

| B

E\,
/-‘x‘\
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4. How to use the Loader

-
LS Mecapion

(2) Chart of status summary for Servo operation.

Refer to chart below for status summary for Servo operation.

Display of DIGT5 Function Note
[l RN Disconnect STO Connector.
- Sy Ny
LoL Init state.
- e
L Pre-Op state.
st o0
. L L Safe-Op state.
- L
7 IR Servo OFF state in PP, IP or CSP Mode.
’” Q0
'] Servo ON state in PP, IP or CSP Mode.
O N
7 Iy CCW Limit state in PP, IP or CSP Mode.
ROy ey I
'] [} CW Limit state in PP, IP or CSP Mode.
iy I
(g Lo Servo OFF state in PV or CSV Mode.
= Lo
i Servo ON state in PV or CSV Mode.
A5 an
- 'u] [} CCW Limit state in PV or CSV Mode.
Sy iy x
- [} CW Limit state in PV or CSV Mode.
AT nocC
[} ) Servo OFF state in TQ or CST Mode.
[y o0
) Servo ON state in TQ or CST Mode.
C.orun
[} 1 ) CCW Limit state in TQ or CST Mode.
Coroc
] ) CW Limit state in TQ or CST Mode.
Ity O
N Lo Servo OFF state in Homing Mode.
n 00
X Servo ON state in Homing Mode.
T N
L [ R N CCW Limit state in Homing Mode.
| N Aty Eiay
N ) CW Limit state in Homing Mode.
nonac
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4. How to use the Loader

T
4.3 Display FND Output Object

(1) How to use the button on loader.

\

- Click the button.
- Move to next object.

f

- Holding down the button.

- Move to state of FND default.
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.

>

If 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 upto 2616. Those data can not be modified
by button.




5. EtherCAT Communication LS

S.

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.




__
LS Mecapion

4. EtherCAT Communication

5.2

The EtherCAT State Machine

Init
A A 2
(PI) (IP)
v
Pre- Operational (sn
A L
(e))} (PS)| (SP)
v
(OP) Safe- Operational
I 3
(SO) (0S)
\ 4
Operational
State Details
. Resets a device.
Init

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.

e

LS Mecapion
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5. EtherCAT Communication

53 LED State

The LEDs on the o

perating 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 o

Il

L]

=] o

O BEEN

L/AIN L/AOUT RUN ERR

[s}

A TheL/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.

Connected, and communication is enabled.

on

Flickering 200 | 200 (
ms ms
off —!
On Connected, but communication is disabled.
A 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.




4. EtherCAT Communication

5.4

A 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

5-7
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I
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
(Igfyi() INDEX | TYPE
(1byte) | (1byte)
1 0x6040 0x00 UINT
( g‘fg)oo) 2| 0x607A | Ox00 | DINT
10 x6666 |oxdo |

Index Sub Name Data Type
0x6041 - Statusword UINT
0x6064 - Position Actual Value DINT
0x606C - Velocity Actual Value DINT

SUB DATA

&> ('gfy'z() INDEX | TYPE

(1byte) | (1byte)
1 0x6041 0x00 UINT
TxPDO 2 0x6064 0x00 DINT
(Ox1A00) 5 | oxe06C 0x00 | DINT
10 x0666 | oxO6




4. EtherCAT Communication

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
SynciManagen index Object Contents 0xIC10 | OxIC1l | OxiCl2 | oxici3
Assign Object
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0x1C13 TxPDO Receive Send (0x1601) (0x1A02)
0x1600 1st RxPDO
0x1601 2nd RxPDO
0x1602 314 RxPDO
0x1603 4 RxPDO
Mapping Object 0X1A00 1st TXPDO
0x1A01 2nd TxPDO
0x1A02 314 TxPDO ‘
0x1A03 4t TXPDO

A L7N PDO Mappi

ng

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

A 1% PDO Mapping

(0x1600) | (©x6040)

RXPDO Controlwordfrarget torque

(0x6071)

[Target position
(0X607A)

Prive mode
(0x6060)

Touch Probe
Function
(0X60B8)

(0XLAQO) | (0604

TXPDO Statusword fictual torque

alue
(0x6077)

Position actual
alue
(0X6064)

[Following error
factual value
(OXGOF4)

Digital input
(0X60FD)

Prive mode
display
(0X6061)

ICommand
ispeed
(0x2601)

Drive speed
(0x2600)

Position value

Touch probe | of the forward
state (0x60B9) | of touch probe
1 (0X60BB)

A 2" PDO Mapping
RXPDO |contro IwordTarget position
(0x1600) | (0x6040) | (©x607A)
TXPDO | statusword P;zig"” actual
(OX1A00) | (0x6041) |~ (oxc064)
A 3" PDO Mapping
RXPDO |Controlwordfrarget velocity
(0x1600) | (0x6040) |  (0x60FF)
TXPDO | statusword fositon actual
(OX1AQQ)| (0x6041) | (oxe064)
A 4™ PDO Mapping

(0x1600) | (0x6040)

RXPDO |controlword

[Target torque
(0x6071)

TXPDO | statusword
(Ox1A00)| (0x6041)

alue

Position actual

(0x6064)

LS vecpion | 59




5. EtherCAT Communication LS

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.

A Free-run mode

In free-run mode, the L7N operates each cycle independent of the communication cycle and master
cycle.

A DC Synchronous Mode

In DC Synchronous mode, the Sync0 event from the EtherCAT master synchronizes the drive.

Master Master Application Master Application

Master user
shift time

SyncO shift time
L

Slave

U U U

Cycle time (0x1C32:02) Cycle time (0x1C32:02)

<

v

\4
b
v
A

Shift time (0x1C33:03) i Shift time (0x1C32:03)
< » Calc + Copy time

y (0x1C33:06) v Calc + Copy time
Synco Synco ! (0x1C32:06)
Event Event

Synco
ﬁ Event
Outputs Latch
Inputs Latch
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4. EtherCAT Communication

Index 0x1C32

Sync Manager 2 (Process Data Output) Synchronization

Sub Name Data AcCess PDO Setting Initial Unit
Index Type Mapping | Range value
0 Number of entries USINT RO No - 10 -
1 Synchronization |\ RO No i |0:Free-Run| -
modes
Time
2 Cycle time UDINT | RO No : between |
Sync0
events [ns]
3 Shift time UDINT RO No T 125000 ns -
Bit0=1:
Free-Run
supported bit
Synchronization 4:2=00L:
4 modes supported UINT RO No - DC Sync0 -
PP supported bit
6:5=00: No
Output Shift
sup-ported
Minimum cycle time | UDINT RO No T 62500 ns -
Calc and copy time | UDINT RO No - 62500 ns -
Delay time UDINT RO No - 0ns -

Index 0x1C33

Sync Manager 3 (Process Data Input) Synchronization

Sub
Index

Name

Data
Type

Access

PDO
Mapping

Setting
Range

Initial value

Unit

0

Number of entries

USINT

RO

No

10

1

Synchronization
modes

UINT

RO

No

Same as
0x1C32:01

Cycle time

UDINT

RO

No

Same as
0x1C32:02

Shift time

UDINT

RO

No

125000*n ns
(n=1,2,3..)
Range: 0 to
(SyncO event
cycle time 1
125000)

Synchronization
modes supported

UINT

RO

No

Bit0=1:
Free-Run
supported bit

Sync0
supported
Bit 6:5 = 01:
Input Shift
with local
timer
supported

4:2=001: DC

Minimum cycle time

UDINT

RO

No

Same as
0x1C32:05

e

LS Mecapion
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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

a2 ‘ LS‘V‘”‘J::'(,L-,;J;.»\:‘
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LS‘ lecapio 4. CiA402 Drive Profile

-
0. CiA402 Drive Profile

6.1 The State Machine

Start

Power off or reset —»o
0

| State | Additional state (A) : Low-level power
[

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
State checked by the master i

15
—————————————————— » -
} »|  Switch on Disabled
I -
|
|
1 7
2
: Fault
|
: y 4
! .
12 | 10 Ready to Switch on
|
| ) 14
|
I
| 3
|
|
|
| 6 '
| (B) : High-level power
} \ Both control power and main power are
} on. Torque cannot be applied to the
! Switched on 8 9 motor.
|
! 4
! Fault reaction active
| (C) : Torque
| 5 Torque can be applied to the motor.
| 13
T — T 13 .
] L (R i rror occures

| Quickstop active | Z0 Operation enabled

I —— J 11
State Details

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

Reset is complete. You can set servo parameters.
However, you cannot supply main power at this time.

Switch on disabled

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.
Drive function is disabled.

Switched on

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

6-1




6. CiA402 Drive Profile

__
Ls Mecapion

A State Machine Control Commands
N | Cc?ntrolword. bits (0x6940) | State Machine
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
+ Eniz\llzccr)]pzrr]ation 0 1 1 1 1 3+4
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 0o Y - - - - 15
A 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 -

e

‘ Ls Mecapion
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4. CiA402 Drive Profile

>

Related Objects
Index | Sub Name Data Access PDQ Units
Type Mapping
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x605A - quck Stop opt!on code INT RW No -
(Quick Stop Option Code)
Shutdown option code
0x605B - INT RW No -
(Shutdown Option Code)
0x605C i D_lsable Opera'Flon opt!on code INT RW NG i
(Disable Operation Option Code)
0x605D | - Halt option code INT RW No -
(Halt Option Code)
OxGOSE i FAULT reagtlon op'Flon code INT RW NG i
(Fault Reaction Option Code)
stMecapion 6-3
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6.2  Operation Modes

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

A Homing Mode

A Interpolated Position Mode

A Profile Velocity Mode

A Profile Torque Mode

A Cyclic Synchronous Position Mode
A Cyclic Synchronous Velocity Mode
A

Cyclic Synchronous Torque Mode

A 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)

S ted dri d
0x6502 | - ubported drive modes UDINT | RO No -
(Supported Drive Modes)

A 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.




LS wecapion 4. CiA402 Drive Profile

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) — c [Pos unit] Position scale
— — »- ) ulse
Software position limit (0x607D) | —/ > minator [pulse] >
> (0X200E/0x200F)
i i osition
Profile ve_loc1ty (0_><6081) ~ | Velunit) [ speed scate numeratort | [puisels] _,em';nd
Max. profile velocity (0x607F) ~ 7 P denominator - e v
o (0x2010/0x2011) Position (0X60FC)
Profile acceleration (0x6083) —~d - trajectory
" " - . Acceleration/ [ ulse/sz
Profile deceleration (0x6084) i [Acc unit] ion scale p 1 | generator
Quick Stop deceleration (0x6085) — " | numerator/denominator
> (0x2012/0x2013)
Controlword(0x6040) -
Quick Stop option code (0x605A) -
T ]
OP Mode -
Lo s : 1 _ | Position | Speed _ | Torque
= ~| controller ~| controller ™| controller
A A
Torque actual value (0x6077)
-
Velocity actual value (0x606C ggsggl;il; / Speed
- - :
numerator calculation
(0x2011/0x2010)
Position actual value [Position scale | Position actual internal value
(0x6PR4) denominator/ . (0x6063) Position
numerator o H
(O00R/0X200E) calculation

Position scale
denominator/

numerator
window Position 0x200F/0x200E)
(2) . comparator W'" . e
9 . i Following error
ccﬂ"?;:m time out
P (0x6066)
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A Related Objects

Data PDO .
Index Sub Name Access . Units
Type Mapping
0x6040 - Controlword UNIT RwW Yes -
0x6041 - Statusword UINT RO Yes -
Target position Pos
0x607A - getp I.I. DINT RW Yes .
(Target Position) Units

Software position limit
(Software Position Limit)

Number of entries
0 . USINT RO No -
(Number of entries)

0x607D Mini ion limi b
inim
1| Minimum positon ont | Rw | o | PO
(Min. position limit) Units
Maximum position limit Pos
2 e DINT RW No .
(Max. position limit) Units
0xGOTF ) Maximum PI‘OfI|€ vglocny UDINT RW No Vgl
(Max. Profile Velocity) Units
Profil loci Vel
0x6081 - ro |.e ve out}/ UDINT RW Yes ?
(Profile Velocity) Units
0x6083 ) Profllie acceleratlgn UDINT RW Yes A(?c
(Profile Acceleration) units
Profil leration A
0x6084 | - ofile deceleratio UDINT | RW Yes e
(Profile Deceleration) units
ick Stop decelerati A
ox6085 | . | Quick Stop deceleration UDINT | RW Yes ce
(Quick Stop Deceleration) units

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

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

A 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.

A 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).

6-6
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A The single setpo  int 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.

A The change immediately procedure

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 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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A The set of set point procedure

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.

A 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
(OX200E/0x200F)

Software position limit (0x607D) »
Hosition
demand

Controlword(0x6040) p| Position internal value

trajectory (Oxﬁq

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

(or profile deceleration (0x6084)) [Acc Un't]‘ scale numerator/ [pulse/s]

P denominator o
(0x2012/0x2013)

Quick Stop option code (0X605A) ~

o

i OP Mode .

[, ; D > Position > Speed > Torque

e controller controller controller
A A
Torque actual value (0x6077)
-t
. Speed scale
Velocity actual value (Ox606C) gor ~ o _ Speed
- -t .
numerator calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal value "
(0x6054) denominator/ o (0x6063) Position
numerator - calculation
(0x200F/0x200E)

Position scale

denominator/

numerator
(0x200F/0x200E)

e . window Following error
comparator time out
P (0x6066)

- PosItio
window
9 comparator 0xGOGS
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A Related Objects

Index Sub Name LEiE Access PDQ Units
Type Mapping
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
Interpolation data record Pos
0x60C1 | 1 poati DINT RW Yes .
(Interpolation Data Record) Units

Software position limit
(Software Position Limit)

Number of entries
0 . USINT RO No -
(Number of entries)

0x607D Mini ion limi b
inim
1| Minimum positon ont | Rw N
(Min. position limit) Units
Maximum position limit Pos
2 e DINT RW No .
(Max. position limit) Units
Profile deceleration Acc
0x6084 - . . UDINT RW Yes .
(Profile Deceleration) units
uick Stop deceleration Acc
0x6085 - Q . P . UDINT RW Yes .
(Quick Stop Deceleration) units
Interpolation cycle
(Interpolation Time Period)
Number of entries
0 . USINT RO No -
(Number of entries)
0x60C2

Interpolation cycle

—_— . USINT RW No -
(Interpolation time period)

Interpolation time index
2 P S SINT RW No -
(Interpolation time index)
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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
: [Vel unit] Speed scale numerator/ |
Velocity offset (0x60B1) p| denominator [pulse/s] >
(0x2010/0x2011) :
Target position (0x607A) ‘
» [Pos unit] Position scale
PTS P»-| numerator/denominator [EOEE] -
Software position limit (0x607D) ~ | (0X200E/0x200F)
Positi osition
’ ) OSION  gemand internal
Quick Stop deceleration (0x6085) [Acc uni Acceleration/ [pulse Isz] trajectory Value
(or profile deceleration (0x6084)) > deceleration scale | generator (0xB60FEC)
numerator/denominator ]
(0x2012/0x2013)
Quick Stop option code (0x605A)/
Halt option code (0x605D)
>
Velocity offset
Torque offset (0x60B2
(0X60B1) a ( )
[ e e Y + +
i OP Mode | -
| : 3) | Position + Speed + Torque
N~ "] controller controller controller
A A
Torque actual value (0x6077)
-
. Speed scale
Velocity actual value (0X606C) ge-ominrc, Speed
- - .
numerator b calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal N
(Ox ) denominator/ - value (0x6063) Position
numerator - calculation
(0x200F/0x200E)

Position scale
denominator/
numerator

(0X200F/0x200E)

e ’ window Following error
time out
comparator (0x6066)

Ls"Mecapion 6-11
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A Related Objects

Index | Sub Name BCIES Access PDQ Units
Type Mapping
0x607A - Target p05|t_|(_)n DINT RW Yes PO.S
(Target Position) Units

Software position limit
(Software Position Limit)

Number of entries
0 . USINT RO No -
(Number of entries)

0x607D
Minimum position limit Pos
1 . e DINT RW No .
(Min. position limit) Units
Maxi ition limi P
5 aX|mum_p.03|tforT imit DINT RW No qs
(Max. position limit) Units
Profile deceleration Acc
0x6084 - ) . UDINT RW Yes .
(Profile Deceleration) units
uick Stop deceleration Acc
0x6085 - Q . P . UDINT RW Yes .
(Quick Stop Deceleration) units
Velocity offset Vel
0x60B1 - .y DINT RW Yes .
(Velocity Offset) units

T ff
ox6oB2 | - | loraue ofiset INT RW Yes 0.1%
(Torque Offset)

6-12 ‘ st!\.“‘eu pion
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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 user'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) or position demand value (0x6062)

A4

Home offset (0x607C)

v

Digital Input
Home switch
Positive limit switch
Negative limit switch

A Related Objects

Index Sub Name TDyEgz Access M:rfg))?ng 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 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 setting (Function Select UINT RW No )

Switch)

Position scale numerator
0x200E - - INT RW No -
(Position Scale Numerator)

Position scale denominator
0x200F - . X INT RW No -
(Position Scale Denominator)

e
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A 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 poﬁtion. D://:D : D
&

|
|
|
Negative limit switch | Positive limit switch

(Nom) 4|— (POT)
|

|
|
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

®- O

J( @‘)\
D= ‘

RGNS

10
Index pulse

////

. //

Home switch 7/

Positive limit switch —_

(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.

[ —
| // L |
-
8
D

o
=
)

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/

@
(-

Home switch //

Positive limit switch
(POT) //
7/
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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/ |

~—
—

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.

] — !

04

Index pulse |

35

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

Note) m—
(0x6099:02)

6-16 ‘ st."\.‘?eu: pion
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6.5

6.5.1

Velocity Control Mode

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).

A The Profile Velocity Mode block diagram

Target velocity
(Ox60EE)

OP Mode : Profile Velocity

Max. profile velocity (0xX607F)

[Velunit]

Yy

Profile acceleration (0x6083)

Speed scale numerator/
denominator

[pulse/sL

(0x2010/0x2011)

Profile deceleration (0x6084)

[Acc lm

Quick Stop deceleration (0x6085)

Yyvy

Acceleration/
deceleration scale

[pulse/s?]

numerator/denominator

Velocity
trajectory
generator

i

Required velocity
alue

(Oxw) )

(0x2012/0x2013)
Quick Stop option code (0x605A) -
>
N ]
1 OP Mode
dedmooooooo | (1D > Speed o | Torque
= controller controller
A
Torque actual value (0x6077)
-
. Speed scale
Velocity actual value (0x606C denominator/ P Speet_i
numerator - calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal value
(0x6064) denominator/ Position
numerator i
calculation
(0x200F/0x200E)

(2)

window \_/elocity window
time
comparator OX606E’

Ls"Mecapion
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A Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
Target velocit Vel
Ox60FF - getv ! y DNIT RW Yes .
(Target Velocity) Units
Ox607F ) Maximum _proﬁle vglocny UDINT RW Yes V(?I
(Max. Profile Velocity) Units
Profil lerati A
0x6083 - ro |.e accelera |<_)n UDINT RW Yes (?C
(Profile Acceleration) units
0x6084 ) Profllle decelerathn UDINT RW Yes Ac%c
(Profile Deceleration) units
ick lerati A
0x6085 i Quu.: Stop dece erathn UDINT RW Yes <?c
(Quick Stop Deceleration) units
0xG06B ) Requwled velocity value DINT RO Yes Vgl
(Velocity Demand Value) Units
A | veloci | Vel
ox606C | - | hctualvelocly value DINT RO Yes ©
(Velocity Actual Value) Units
Velocity span Vel
0X606D | - 1Y Sp UNT | RW No .
(Velocity Window) Units
Time to reach the target velocit
OX606E | - o rea 9 y UNT | RW No ms
(Velocity Window Time)
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6.5.2

Cyclic Synchronous Velocity M

ode

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.

A The Cyclic Synchronous Velocity Mode block diagram

OP Mode : Cyclic Syncronous Velocity

T ffset (0x60B2]
orque offset (Ox ) Cl
Velocity offset (0x60B1)
+
Target velocity (OX60FF) + [Vel unit] | speed scale numerator/ | [pulse/s]
> —> i >
(0x2010/0x2011)
. . loci Required
Quick Stop decelerz'atlon (0x6085) Acceleration/ 5 Vg ocity elocity value
(or profile deceleration (0x6084)) . ion scale [pulseIsL] trajectory (0X6A6B)
| numerator/denominator ®| generator
(0x2012/0x2013)
Quick Stop option code (0x605A) -
>
Torque offset
(0x60B2)
[ —— +
i OP Mode
e O > Speed + Torque Servo
= controller controller motor
A
Torque actual value (0x6077
q: ¢ ) Enco
der
. Speed scale
Velocity actual value (0x606C; denominator/ P Speeq
numerator il calculation
(0x2011/0x2010)
Position actual value osition scale Position actual internal value -
(0x6064) denominator/ (0x6063) Position
numerator i
(0x200F/0x200E) calculation

©

window
comparator

Velocity
window time

Ls"Mecapion
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A Related Objects

Index | Sub Name LEIE Access PDQ Units
Type Mapping

Target velocit

OX60FF | - get velocly DNIT RW Yes Vel
(Target Velocity) Units
Velocity offset

OX60B1 | - v DINT RW Yes Vel units
(Velocity Offset)
Torque offset

0x60B2 | - d INT RW Yes 0.1%
(Torque Offset)
Profile deceleration

0x6084 | - " 0 UDINT RW Yes Acc
(Profile Deceleration) units

uick Stop deceleration

ox6085 | - | Quickstop . UDINT RW Yes Acc
(Quick Stop Deceleration) units

0xG06B ) Requwled velocity value DINT RO Yes Vgl
(Velocity Demand Value) Units
A | veloci |

ox606C | - | Actual velocily value DINT RO Yes Vel
(Velocity Actual Value) Units
Velocit: an

0x606D | - 'y spa UINT RW No Vel
(Velocity Window) Units
Time to reach the target

0x606E | - | velocity UINT RW No ms
(Velocity Window Time)
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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
(Ox60EOQ, 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.

A The Profile Torque Mode block diagram

OP Mode : Profile Torque

Target torque (0x6071)

Y

Torque slope (0x6087)

Y

Required
Torque torque value

trajectory (0x6024)
generator _®_>

Max. torque (0x6072)

4

Positive/negative torque limit value (OX60E0/
0x60E1)

Y

d
i OP Mode |
______________ 0 o | TOrque
o/ g
controller
Torque actual value (0x6077)
-t
. Speed scale
Velocity actual value (0x606C .
Y ( denominator/ . Speeq
‘ numerator ‘ calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal value
(0x6064) gﬁnmoerx?ﬁor/ - (EOR3Y F]os:no_n
calculation
(0x200F/0x200E)

e
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A Related Objects

Index Sub Name DELE! Access PDQ Units
Type Mapping
0x6071 | - Target torque INT RW Yes 0.1%

(Target Torque)

T .
0x6087 | - orque gradient UDINT | RW Yes 0.1%/s
(Torque Slope)

Required torque value
0x6074 - q q INT RO Yes 0.1%
(Torque Demand Value)

Actual torque value
0x6077 | - Ha’ forque vall INT RO Yes 0.1%
(Torque Actual Value)

Max. torque
0x6072 | - X forqu UINT RW Yes 0.1%
(Max. Torque)

Forward torque limit value
0x60E0 - . q e 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.

A The Cy clic 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 (OX60E0/
0XB0F1) >
o
! OP Mode !
______________ (1) w.| TOrque
o/
controller
Torque actual value (0x6077)
-
. Speed scale
Velocity actual value (0x606C denominator/ P Speed
- .
numerator il calculation
(0x2011/0x2010)
Position actual value Position scale Position actual internal value
(0x6064) denominator/ - (OxB0B3) POSIthn
numerator calculation
(0x200F/0x200E)
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A Related Objects

Data PDO .
Index Sub Name Access . Units
Type Mapping
Target torque
0x6071 | - get torq INT RW Yes 0.1%
(Target Torque)
Required torque value
0x6074 | - au! que val INT RO Yes 0.1%
(Torque Demand Value)
Actual torgue value
0x6077 | - uatforque valu INT RO Yes 0.1%
(Torque Actual Value)
Torque offset
0x60B2 - INT RW Yes 0.1%
(Torque Offset)
Max. torque
0x6072 - q UINT RW Yes 0.1%
(Max. Torque)
Forward torque limit value
0x60E0 - - d . UINT RW Yes 0.1%
(Positive Torque Limit Value)
Reverse torque limit value
0x60E1 - . L UINT RW Yes 0.1%
(Negative Torque Limit Value)
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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.

A The Torque Limit Function block diagram

Torque limits

Torque
offset
OX60EOh OX60E1h 0x6072h
Forward torque limit Reverse torque limit Max. torque
value value

Position Velocity

Position demand value —— -
control control

¥
Torque
control

A 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.

A 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) Touch probe state (0x60B9)

»
P

touch probe 1 (Ox60BB)

Position value of the rising edge of

A\

Position value of the falling edge of

\j

T h
P?:;e touch probe 1 (0x60BB) -
o Function Position value of the rising edge of
Digital input touch probe 2 (0x60BB) -
Touch probe 1 Position value of the falling edge of
Touch probe 2 touch probe 2 (0x60BB) -

Position feedback is latched to the following trigger events:
A Touch probe 1 (CN1, PROBE1 (pin 9))

A Touch probe 2 (CN1, PROBE2 (pin 10))
A

The encoder index pulse

You can use the following two touch probe functions simultaneously:

A Touch pro be 1 latch function (For more information, see
Section 6.5)

A Bits related to latch control: 0x60B8.0~7

A Bits related to latch status: 0x60B9.0~7

A Position value of the rising edge of touch probe 1: 0x60BA
A Position value of the falling edge of touch probe 1: 0x60BB
A Trigger signal: Encoder Z signal/probe 1 signal

A Touch probe 2 latch function (For more information, see
Section 6.5)

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

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

A Position value of the rising edge of touch probe 2: 0x60BC
A Position value of the falling edge of touch probe 2: 0x60BD
A Trigger signal: Probe 2 signal
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A Related Objects

Index | Sub Name Data Access PDQ Units
Type Mapping
Touch probe function
O0x60B8 | - uch probe functio UNT | RwW Yes .
(Touch Probe Function)
Ox60B9 | - | rouch probe status UINT RO Yes -
(Touch Probe Status)
Position value of the rising edge of
P
Ox6oBA | - | ‘ouchprobel DINT | RO Yes os
(Touch Probe 1 Positive Edge units
Position Value)
Position value of the falling edge of
h 1 Po
ox6oBB | - | ‘ouch probe , DINT RO Yes S
(Touch Probe 1 Negative Edge units
Position Value)
Position value of the rising edge of
h 2 Po
ox6oBC | - | ‘ouchprobe y DINT RO Yes S
(Touch Probe 1 Positive Edge units
Position Value)
Position value of the falling edge of
touch probe 2 Pos
0x60BD - . DINT RO Yes .
(Touch Probe 1 Negative Edge units
Position Value)
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A Touch Probe Timing Diagrams

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

0X60B8.0
(0x60B8.8) ]
!
OX60B8.4 H
(0x60B8.12) i . L I
\ a v 4
\ Latch start \ Lateh start
\ A
0X60B9.0 - -
(0x60B9.8) | ] /'l
1
/ /
0x60B9.1 / /
4
(0x60B9.9) /{ I'/ /‘l I
/I //
L L
/ / »
(g)’:gggé) '/’ S~ Latched position 1 "/ ;o Latched position 3
" 1 II
[} (N}
] \/
— — o
Probe input 1 2 3
A Continuous Trigger Mode ((0x60B8.1=0, 0x60B8.9=0)
0x60B8.0
(oo0888) __J I
!
0X60B8.4 H
(0x60B8.12) | I l_
\ iy AN
\ Latch start \
\¢
0x60B9.0 A
(0x60B9.8) I |l
A
0x60B9.1 SN
(0x60B9.9) i v \
/ I
/
]
(8:66852) I/:,>< Latched position 1 ; ,>< Latched position 2 /r>< Latchedlposition 3
™ T 4
1 1 /
I ] / /
0Xx60B9.7 i T / v
(0x60B9.15) e ! /—‘| -4
0 1/ v
1] I ]
] 1 ]
Probe input |_| |_1| Fl Fl
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A 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) L

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

(gggé) X Latched Position
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4. L7 Drive Setup

7.1

L7 Drive Setup

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 using a single-turn type encoder, read the data to configure it. Set the encoder type for the
ABS encoder.

Encoder type [0x2001]

Number Encoder Type Number Encoder Type
0 - 1 Serial type encoder (-)
2 Serial type Abs encoder (12-bit) 3 Serial type Abs encoder (16-bit)
4 Serial type Abs encoder (20-bit) 5 Serial type Abs encoder (24-bit)

The bits in parentheses in the previous table indicate the peak multi-turn data.
Encoder pulse [0x2002]
Indicates the pulses per revolution in a bit for the encoder type (2"®Y).
3. Main power input mode [0x2003]

Specifies the main power input mode and the processing mode if phase loss occurs. You can
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.
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8. The regenerative resistance capacity [0x2008]

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.

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.

Overload
Warn Level

v

Time

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).
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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
Servo ON, Off |
Release after a DB 0B IJ
stop

Velocity | |
Servo ON, Off

DB

Velocity —II
Servo ON, Oﬂ‘—‘—‘
Hold after a free run o8
stop
Velocity —II

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 7.5).

Release after a free
run stop

—
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7.2

7.2.1

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.

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 it
Flange Categor Inertia o Spegd Speed Integral
(Multiple) Proportional Proportional Gain
y P Gain Gain
_Low 1~5 40 ~ 90 400 ~ 1000 10 ~ 40
inertia
40 -
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

Position +
command

>\

>\

>

>\

b

+

+

Speed
command

FF filter time Feed-forward
Differentiation —constant —»gain
[0x2105] [0x2104]
Followi )
ofowing Proportional
error :
»gain
[0x2101]
Current
position

o

»

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 integral

time constant
[0x2108]
Speed Speed + Torque
command Speed command peed error Speed command

filter time constant
[0x210A]

proportional gain
[0x2106]

»

Current speed Speed feedback ' Encoder signal
filter time constant |«——! Speed calculation j4—————————————
[0x210B]

Y

Current
torque

>

Speed command: Operates the speed command through the speed command filter [0x210A].

>

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.

A 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. On the other hand, if the
integral time constant is too large, an excessive response drop occurs and proportional control
takes over.

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

Speed

/ Low

High
A /
~ — - _

Command speed

Tracking speed

Time
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7.2.4

7.2.5

7.2.6

1.2.7

p 3

by the proportional gain.

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

If the resulting value is large, then the speed response accelerates and speed tracking increases.
However, vibrations occur if the value is too large. If the value is too small, then speed response

slows down and speed tracking decreases. This may cause the servo to lose power.

Speed

Command speed ——=

/ Time

p-3

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 Comma  nd 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 a value that is appropriate for your system.

Gain 1 b Gain 2 Transfer

Mo d e

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 7.5).

Gain 1 b Gansfer Tide [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/PI 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).

7-7
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7.2.8 Resonance Avoidance Operations [0x210F],
[0x2110], [Ox2111]

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.

A The resonance avoidance operation [0x210F] (refer to section 7.5).
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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

p 3

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)

A For PROBE1 (CN1-9)/PROBE2 (CN1-10), the pins are assigned separately and interrupted for the
inputs.
A 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 | 0103 | pcon 6 5 4 3 2 1
0x2200 [ 4107 | GAIN2 6 5 4 3 2 1
0x4000
0x2200 | 8toll A-RST 6 5 4 3 2 1
0x2200 | 121015 | 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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A Logic definitions for input signals (0x2204) - logic settings for DI#1 to DI#6 by bit.

Bit function e Setting details
(Hex)
0 DI i t logi i 0 Contact B
input logic settin
putiog g 1 Contact AN Y
1 D12 i t logi i 0 Contact B
input logic settin
putiog g 1 Contact ANt Y
) D13 | t logi i 0 Contact B
input logic settin
putiog g 1 Contact AN Y
3 DI#4 input logi tti 0 Contact B
input logic settin
putiog g 1 Contact AN Y
4 DI#5 input logi tti 0 Contact B
input logic settin
putiog 9 1 Contact AV Y
5 D6 | t loai i 0 Contact B
input logic settin
putiog 9 1 Contact AN Y
Note 1) The default setting value.
A 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) (19,20) (17,18) (3.4)
0x2202 0to3 ALARM 4 3 2 1
0x2202 | 4to7 READY 4 3 2 1 0xd321
X
0x2202 8toll ZSPD 4 3 2 1
0x2202 | 12to 15 BRAKE 4 3 2 1
0x2203 | Oto3 INPOS 4 3 2 1
0x2203 4t07 INSPD 4 3 2 1
0x0000
0x2203 8toll WARN 4 3 2 1
0x2203 | 12to 15 | RESERVED 4 3 2 1

A 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 BN Y
0 DO#1 input logic setting
1 Contact A.
1 DO#2 input logic setti 0 Contact 8
input logic settin
putio 9 1 Contact AN Y
2 DO#3 input logic setti 0 Contact 8
input logic settin
putio 9 1 Contact AN Y
_ _ _ 0 Contact BN Y
3 DO#4 input logic setting
1 Contact A

Note 1) The default setting value.

7-10 ‘ st apion




4. L7 Drive Setup

7.4

7.4.1

7.4.2

7.4.3

7.5

7.5.1

Setting Speed Operation Parameters

Acceleration/Deceleration Time

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

p 3

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.

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

A 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.

LS Mecapion 7-11
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7.6  Setting Parameters for L7N Built -in
Functio ns

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]

A Type "rset" (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.

A After resupplying power to the machine, read the absolute encoder position and apply the home

7-12 ‘ st‘

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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4. Object Dictionary

8.

8.1

Obiject Dictionary

The Object Dictionary List

The following table shows the Object Dictionary List.

Object Dictionaries

Device Type (0x1000)

Error Register (0x1001)

Manufacturer Device Name, 0x1008

Hardware Version (0x1009)

General Objects -
Software Version (0x100A)

Store Parameters (0x1010)

Restore Default Parameters (0x1011)

Identity Object (0x1018)

Receive PDO Mapping (0x1600 to 0x1603)

PDO Mapping Objects - -
Transmit PDO Mapping (0x1A00 to 0x1A03)

Sync Manager Communication Type (0x1C00)

Sync Manager

Communication Objects Sync Manager PDO Assignment (0x1C10 to 0x1C13)

Sync Manager Synchronization (0x1C32 to 0x1C33)

L7N Parameters (0x2000 to 0x26FF)

Control Setting Parameter (0x2000 to 0x2013)

Manufacturer Specific | Position User Unit (0x200E, 0x200F)

Objects Velocity User Unit (0x2010, 0x2011)

Acceleration User Unit (0x2012, 0x2013)

Operation Handling Parameter (0x2700, 0x2701)

Error Code (0x603F)

Controlword (0x6040)

Statusword (0x6041)

Quick Stop Option Code (0x605A)

Shutdown Option Code (0x605B)

Device Control Disable Operation Option Code (0x605C)

Halt Option Code (0x605D)

Fault Reaction Option Code (0x605E)

Modes of Operation (0x6060)

Modes of Operation Display (0x6061)

Supported Drive Modes (0x6502)

Target Position (0x607A)

Software Position Limit (0x607D)

Profile Position Mode Max. Profile Velocity (Ox607F)

Profile Velocity (0x6081)

Profile Acceleration (0x6083)

e

LS Mecapion
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Object Dictionaries

Profile Deceleration (0x6084)

Quick Stop Deceleration Time (0x6085)

Homing Mode

Home Offset (0x607C)

Homing Method (0x6098)

Homing Speeds (0x6099)

Homing Acceleration (0x609A)

Position Control
Function

Position Demand Value (0x6062)

Position Actual Internal Value (0x6063)

Position Actual Value (0x6064)

Position Demand Internal Value (Ox60FC)

Following Error Window (0x6065)

Following Error Time Out (0x6066)

Following Error Actual Value (0x60F4)

Position Window (0x6067)

Position Window Time (0x6068)

Interpolated Position
Mode

Interpolation Data Record (0x60C1)

Interpolation Time Period (Ox60C2)

Cyclic Synchronous
Position Mode

Velocity Offset (0x60B1)

Torque Offset (0x60B2)

Profile Velocity/Cyclic
Synchronous Velocity
Mode

Velocity Demand Value (0x606B)

Velocity Actual Value (0x606C)

Velocity Window (0x606D)

Velocity Window Time (Ox606E)

Target Velocity (Ox60FF)

Profile Torque/Cyclic
Synchronous Velocity
Mode

Target Torque (0x6071)

Torque Demand Value (0x6074)

Torque Slope (0x6087)

Motor Rated Torque (0x6076)

Torque Actual Value (0x6077)

Torque Limit Function

Max. Torque (0x6072)

Positive Torque Limit Value (Ox60EOQ)

Negative Torque Limit Value (OX60E1)

Touch Probe Function

Touch Probe Function (0x60B8)

Touch Probe Status (0x60B9)

Touch Probe 1 Position Value (0X60BA)

Touch Probe 2 Position Value (0x60BC)

Digital Inputs/Outputs

Digital Inputs (0x60FD)

Digital Outputs (OX60FE)

-
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General Objects

0x1000, Device Type

The following table lists device types and their functions.

Index 0x1000 Type
ndox | Name | pES | Access il Rangs | vae | UMt
0 D:;/\gze UDINT | RO No - 0x00%2 1 -
A 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
Sub Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value
0 Error Register USINT RO No - 0x0 -
A Details
. g Value . .
Bit function (Hex) Setting details
0 No error
0 General error
1 Error
lto7 Reserved - 0 : Always
0x1008, Manufacturer Device Name
The following table shows the device model name.
Index 0x1008 Manufacturer Device Name
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Manufacturer | grpinG | RO No - 0x0 .
Device Name
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0x1009,

Hardware Version

The following table shows the hardware version of the device.

Index 0x1009

Hardware Version

Sub Name Data AcCess PDO Setting Initial Unit
Index Type Mapping Range value
0 Hardware Version STRING RO No - - -
0x100A, Software Version
The following table shows the software version included with the device.
Index 0x100A Software Version
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Software ver5|_on STRING RO No i i i
Software Version
0x1010, Store Paramete rs
The following table shows the parameter settings that you can store in the memory.
Index 0x1010 Storage Parameters
Sub PDO Setting Initial .
Index Name Data Type | Access Mapping Range value Unit
0 Number of entries UDINT RwW No 4 0x04 -
Store all 0x00000000
1 arameters UDINT RW No to 0x0 -
P OXFFFFFFFF
Store 0x00000000
2 communication UDINT RW No to 0x0 -
parameters OXFFFFFFFF
. 0x00000000
3 Store CIA402 UDINT RW No to 0x0 -
P OXFFFFFFFF
- 0x00000000
4 Store L7 spectfic UDINT RW No to 0x0 -
P OXFFFFFFFF

A The L7N reads object entries to store parameters.

A

LSB

In order to prevent parameters from being incorrectly stored, the Sub-Index records a specific
"save" when storing a parameter.
Sifnature MSB 16 15
ASCI e v a s
hex 0x65 0x76 0x61 0x73

A All parameters are stored when "save" is written to Sub-Index 1.

A Communications are stored when "save" is written to Sub-Index 2.
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> >

0x1011, Restore Default Parameters

The following table shows the parameters you can reset.

CiA402 parameters are stored when "save" is written to Sub-Index 3.

L7N parameters are stored when "save" is written to Sub-Index 4.

Index Ox1011 Restore Default Parameters
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Number of entries UDINT RW No 4 0x04 -
0x00000000
1 Restore default | yn Ny | Ry No t0 X0 :
parameters OXFFFFFFFF
Restore 0x00000000
2 communication UDINT RW No to 0x0 -
default parameters OXFFFFFFFF
. 0x00000000
3 Restore CIA402 | ypiNT | Rw No to 0x0 -
parameters OXFFFFFFFF
. 0x00000000
4 Restore L7 Specific | 5\t RW No to 0x0 )
parameters OXFFFFFFFF
A The L7N reads object entries to reset parameters.
A In order to prevent parameters from being incorrectly reset, the Sub-Index records "load" when the
parameter is reset.
Sifnature MSB 16 15 LSB
ASCII d a (o] |
hex 0x64 0x61 Ox6F 0x6C
A All parameters are reset when "load" is written to Sub-Index 1.
A Communication parameters are reset when "load" is written to Sub-Index 2.
A CiA402 parameters are reset when "load" is written to Sub-Index 3.
A L7N parameters are reset when "load" is written to Sub-Index 4.
A Turn the power off and then back on to restore the default values.
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0x1018, Identity Object

The following table shows device information.

Index 0x1018 Identity Object
Ir?élgx Name TDya;z Access Mellapr(i)ng i?;'gg Initial value | Unit
0 Number of entries USINT RO No - 4 -
1 Vendor ID UDINT RO No - 0x00007595 -
2 Product code UDINT RO No - 0x0 -
3 Revision number UDINT RO No - 0x03 -
4 Serial number UDINT RO No - 0x0 -
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4. Object Dictionary

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.

MSB 16 15 8 7 LSB
Object index Sub- Index Length
A Bits 0-7: Bit lengths of mapped objects (ex.: 32-bit is displayed as 0x20)
A Bits 8-15: Sub-Indexes of mapped objects
A Bits 16-31: Indexes of mapped objects
0x1600 to 0x1603, Receive PDO Mapping
1st Receive PDO Mapping
Index 0x1600 1st Receive PDO Mapping
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Numberof 1 ygiNT | Rw No Oto8 5 .
entries
. Oto
1 Mapping entry 1 | UDINT RW No OXEEEFEEEF 0x60400010 -
. Oto
2 Mapping entry 2 | UDINT RW No OXEEEFEEEF 0x60710010 -
. Oto
3 Mapping entry 3 | UDINT RW No OXEEEEEEFE 0x607A0020 -
. Oto
4 Mapping entry 4 | UDINT RW No OXEEEEEEFE 0x60600008 -
. Oto
5 Mapping entry 5 | UDINT RW No OXEEEEEEFE 0x60B80010 -
A 2nd Receive PDO Mapping
Index 0x1601 2nd Receive PDO Mapping
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Number of USINT | RW No 0to8 2 -
entries
. Oto
1 Mapping entry 1 | UDINT RW No OXEEEEEEFE 0x60400010 -
. Oto
2 Mapping entry 2 | UDINT RW No OXEEEEEEEFE 0x607A0020 -
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A 3rd Receive PDO Mapping

Index 0x1602

3rd Receive PDO Mapping

Sub Data PDO Setting Initial .
Access - Unit
Index Type Mapping Range value
0 USINT RwW No Oto8 2 -
1 Mapping entry 1 | UDINT RwW No OxFFCI)ZIt:OFFFF 0x60400010 -
2 | Mappingentry2 | UDINT | RW No OxFFcl)th:OFFFF OX60FF0020 | -
A 4th Receive PDO Mapping
Index 0x1603 4th Receive PDO Mapping
Sub Data PDO Setting Initial :
Access - Unit
Index Type Mapping Range value
0 USINT RwW No Oto8 2 -
1 Mapping entry 1 | UDINT RW No OxFFCI)ZIt:oFFFF 0x60400010 -
2 | Mappingentry2 | UDINT | RW NO | girremrcrr | 0X60710010 | -
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0x1A00 to Ox1A03, Transmit PDO Mapping

A 1st Transmit PDO Mapping

Index Ox1A00 1st Transmit PDO Mapping
SR vame | B s 0
0 Numberof | yginT | RW No 0to 10 10 -
entries
1 Mapping entry 1 | UDINT RW No OXFF?:It:OFFFF 0x60410010 -
2 Mapping entry 2 | UDINT RW No OXFF?:It:OFFFF 0x60770010 -
3 | Mappingentry3 | UDINT | RW No OxFF%tFOFFFF 0x60640020 | -
4 | Mappingentry4 | UDINT | RW No OXFF(IJZIt:oFFFF OX60F40020 | -
5 Mapping entry 5 | UDINT RW No OxFF?ZIt:oFFFF 0x60FD0020 -
6 | Mappingentry 6 | UDINT | RW NO | g orroer o | OX60610008 | -
7 Mapping entry 7 | UDINT RW No OxFFCI)ZIt:oFFFF 0x26010010 -
8 | Mappingentry8 | UDINT | RW No OxEPSerr | 0X26000010 | -
9 | Mappingentry9 | UDINT | RW No OxFlgFtlgFFF 0x60B90010
10 | Mappingentty | ninT | Rw No Oto OX60BA0020
10 OXFFFFFFF
A 2nd Transmit PDO Mapping
Index 0x1A01 2nd Transmit PDO Mapping
S0 tame | B a0 T |y,
0 N‘ér:ttr’i‘zrs"f USINT | RW No 0to 10 2 ;
1 | Mappingentryl | UDINT | RW No OxFF(I)ZIt:OFFFF 0x60410010 | -
2 | Mappingentry2 | UDINT | RW NO | g rremrcrp | 0X60640020 -
LS Viecapio 8-9
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A 3rd Transmit PDO Mapping

Index 0x1A02 3rd Transmit PDO Mapping
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Number of USINT | RW No 0to 10 2 -
entries
. O0to
1 Mapping entry 1 | UDINT RwW No OXEEEEEEEE 0x60410010 -
. O0to
2 Mapping entry 2 | UDINT RW No OXEEEEEEEE 0x60640020 -
A 4th Transmit PDO Mapping
Index Ox1A03 4th Transmit PDO Mapping
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Numberof | ygint | Rw No 0to 10 2 :
entries
. 0to
1 Mapping entry 1 | UDINT RW No OXEEEEEEEE 0x60410010 -
. 0to
2 Mapping entry 2 | UDINT RW No OXEEEEEEEE 0x60640020 -
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8.4

Sync Manager Communication Objects

0x1C00, Sync Manager Communication Type

Index 0x1CO00 Sync Manager Communication Type
Sub Name Data AcCess PDQ Setting Initial Unit
Index Type Mapping Range value
0 Number of entries USINT RO No - 4 -
1
Communication type mailbox
1 YPe | UsINT | RO No - receive -
sync manager 0 (Master
to slave)
2:
Communication type mailbox
2 YPE | UsINT | RO No - send -
sync manager 1 (Slave to
master)
3:
process
3 Communication type | g\ RO No i data i
sync manager 2 output
(Master
to slave)
4.
process
4 Communication type USINT RO No ) .data
sync manager 3 input
(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 Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value
Sync Manager 1 ) )
0 PDO Assignment USINT RO No 0
Index 0x1C11 Sync Manager 1 PDO Assignment
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Sync Manager 1 ) )
0 PDO Assignment USINT RO No 0
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Sync Manager 2 PDO Assignment

Index 0x1C12
Sub Data PDO Setting Initial .
Index B2 Type HopEes Mapping Range value i
0 Number of entries USINT RW No Oto 2 1 -
Index of assigned 0x1600 to
1 RXPDO 1 UINT RW No 0x1603 0x1601 -
Index 0x1C13 Sync Manager 3 PDO Assighment
Sub Data PDO Setting Initial .
Index B2 Type RO Mapping Range value i
0 Number of entries USINT RW No Oto2 1 -
Index of assigned 0x1A00 to
1 TxPDO 1 UINT RW No 0x 1A03 0x1A01 -

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

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

8-12 ‘ st."\.‘?eu: pion




4. Object Dictionary

0x1C32, Sync Manager 2 Synchronization

Sync Manager 2 (Process Data Output) Synchronization

Index 0x1C32 Sync Manager 2 (Process Data Output) Synchronization
Sub Data PDO Setting Initial .
Index NI Type RO Mapping | Range value i
0 Number of entries USINT RO No - 10 -
1 Synchronization |\ | Ro No i 0: Free-Run | -

modes
Time
. between
2 Cycle time UDINT RO No - Synco -
events [ns]
3 Shift time UDINT RO No T 125000 ns -
Bit0=1:
Free-Run
supported
bit 4:2 =
Synchronization 001: DC
4 modes supported UINT RO No - SyncO -
PP supported
bit 6:5 = 00:
No Output
Shift sup-
ported
Minimum cycle time | UDINT RO No ) 62500 ns -
Calc and copy time | UDINT RO No - 62500 ns -
Delay time UDINT RO No - Ons -
. same as
10 SyncO time UDINT RO No - 1C32:02 -
1 Cycleexceeded | ot | RO No i 0 -
counter
13 Shift too short UDINT RO No ) ) )
counter
32 Sync error BOOL RO No - - -
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0x1C33, Sync Manager 3 Synchronization

Sync Manager 3 (Process Data Input) Synchronization

Index 0x1C33 Sync Manager 3 (Process Data Input) Synchronization
Sub Data PDO Setting - .
Index Name Type Access Mapping | Range Initial value | Unit
0 Number of entries USINT RO No 10 -
Synchronization Same as
L modes UINT RO No 0x1C32:01 -
. Same as
2 Cycle time UDINT RO No 0x1C32:02 -
125000*n ns
(n=1,23..)
3 Shift time UDINT | RO No Range:0to |
(Sync0 event
cycle time i
125000)
Bit0=1:
Free-Run
supported bit
4:2 =001:
Svnchronizati DC Sync0
4 yncnronization UINT RO No supported -
modes supported .
Bit 6:5 = 01:
Input Shift
with local
timer
supported
. . Same as
5 Minimum cycle time UDINT RO No - 0x1C32:05 -
6 Calc and copy time UDINT RO No - 62500 -
9 Delay time UDINT RO No - 0 -
. Same as
10 SyncO0 time UDINT RO No 0x1C32:10 -
12 SM event missed UDINT RO No ) ) )
count
13 Shift too short UDINT RO No ) ) )
counter
14 Sync error BOOL RO No - - -
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8.5

Manufacturer Specific Objects

0x2000, Motor ID

This specifies the motor ID.

Index 0x2000 Motor ID
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Motor ID UINT RwW No 0 to 999 999 -
0x2001, Encoder Type
This specifies the current encoder type.
Index 0x2001 Encoder Type
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Encoder Type UINT RW No Oto5 0 -
Value Encoder Type Value Encoder Type
0 - Serial type encoder (-)
2 Serial type Abs encoder (12-bit) Serial type Abs encoder (16-bit)
4 Serial type Abs encoder (20-bit) Serial type Abs encoder (24-bit)

The bits in parentheses in the previous table indicate the peak multi-turn data.

The encoder data is read to display the encoder type.

However, it is set to 3 for multi-turn 16-bit. (Other motor/encoders are automatically
recognized.)

0x2002, Encoder Res olution

This specifies the encoder bits read for automatic display.

Index 0x2002 Encoder Resolution
Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping Range value
0 Encoder UINT RW No 0to21 19 bit
Resolution
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0x2003, Power Fail Mode

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

occurs.
Index 0x2003 Power Fail Mode
Sub Data PDO Setting | Initial .
Index NI Type ADEEEE Mapping Range | value i
. 0b000
0 Power Fail Mode UINT RW No 0b000 -
to Ob111
A 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.
. 1 Use ADC.
2 Set DC input
Use DC.

0x2004, RST Power Fail Check Time

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

Index 0x2004

RST Power Fail Check Time

Sub Data PDO Setting Initial .
Name Access 2 Unit
Index Type Mapping Range value
RST Power Fail 0
0 Check Time UINT RW No t0 5000 20 ms
0x2005, 7SEG Display Object
This specifies the 7SEG display objects.
Index 0x2005 7SEG Display Object
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
7SEG Display 2600 )
0 Object UINT | RW ves 02616 | °

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

A There are 617 values available from Index 0x2600 to 0x2616. Choose one for the specific
parameter.
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0x20 06, 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.

Index 0x2006 Regenerative Resistor De-rating Factor
Sub Name Data Access PD(_) Setting | Initial Unit
Index Type Mapping Range | value
Regenerative 0
0 Resistor De-rating UINT RW No 100 [%0]
Factor 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Regenerative UINT RW No 0 0 ohm
Resistor Value to 1000

0x2008, Regenerative Resistor Capacity

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.

Index 0x2008 Regenerative Resistor Capacity
Sub Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value
Regenerative 0
0 Resistor Capacity UINT RW No to 30000 0 Watt

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
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Overload Check UINT RW No 10 100 %]
Base to 100
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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 Data PDO Setting | Initial .
Index B2 Type HopEes Mapping Range value A
0 Overload Warning UINT RW Yes 10 50 %]
Level 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
Sub Data PDO Setting | Initial .
Index NS Type AEEEES Mapping Range value el
0
PWM Off Del INT RW N 1
0 Off Delay U o] t0 1000 0 ms
0x200C, Dynamic Brake Control Mode
This specifies the Dynamic Brake (DB) control mode.
Index 0x200C Dynamic Brake Control Mode
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
Dynamic Brake 0x0
0 Control Mode VINT RW No to 0x3 0x0 )
A 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
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0x200D, Basic Function Configuration

This specifies the basic drive function.

Index 0x200D Basic Function Configuration
Sub Data PDO Setting | Initial .
Index NI Type ADEEEE Mapping Range | value A
0 Basic Function UINT RW No 000 1 0o -
Configuration to Ob11
A 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
Sub Data PDO Setting Initial .
Index NS Type MECESS Mapping Range value el
Position Scale -32768 ~
0 Numerator INT RW No 32767 1 i
0x200F, Position Scale Denominator
Index 0x200F Position Scale Denominator
Sub Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value
Position Scale -32768 ~
0 Denominator INT RW No 32767 1 i
0x2010, Velocity Scale Numerator
Index 0x2010 Velocity Scale Numerator
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Velocity Scale -32768 ~
0 Numerator INT RW No 32767 1 i
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0x2011, Velocity Scale Denominator

Index 0x2011

Velocity Scale Denominator

Sub Data PDO Setting Initial :
Name Access - Unit
Index Type Mapping Range value
Velocity Scale -32768 ~
0 Denominator INT RW No 32767 1 )
0x2 012, Acceleration Scale Numerator
Index 0x2012 Acceleration Scale Numerator
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Acceleration Scale -32768 ~
0 Numerator INT RW No 32767 1 )
0x2013, Acceleration Scale Denominator
Index 0x2013 Acceleration Scale Denominator
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Acceleration Scale -32768 ~
0 Denominator INT RW No 32767 1 )
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A 0x2014, DAC Output

Index 0x2014 DAC Output
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
0 Number of entries USINT RO No Oto9 9 -
0x0000 to
1 DAC Output Mode UINT RW No 0x3210 -
OXFFFF
DAC Channel 1 -32768 to
2 INT RW No 0 Unit/V
offset 32767
DAC Channel 2 -32768 to
3 INT RW No 0 Unit/V
offset 32767
DAC Channel 3 -32768 to
4 INT RW No 0 Unit/V
offset 32767
DAC Channel 4 -32768 to
5 INT RwW No 0 Unit/V
offset 32767
DAC Channel 1
6 UINT RwW No 0to 65535 500 Unit/V
Scale
DAC Channel 2
7 UINT RwW No 0 to 65535 500 Unit/V
Scale
DAC Channel 3
8 UINT RwW No 0to 65535 50 Unit/V
Scale
DAC Channel 4
9 UINT RwW No 0to 65535 50 Unit/V
Scale
A Details

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

A 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[%0] E Torque Command(User)[RPM]
Position Command
! Frequency[0.1kpps]
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A DAC Output Offset

Set Offset[Unit/V] for analog output channel1l~4.

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

A 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.

Index 0x2015 U Phase Current Offset
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
U Phase Current -10000 ~
0 INT RW No - [MA]
Offset 10000
0x2016, V Phase Current Offset
Set value of V Phase current offset. Value of current offset is already set in factory.
Index 0x2016 V Phase Current Offset
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
V Phase Current -10000 ~
0 INT RW No - [MA]
Offset 10000
0x2017, W Phase Current Offset
Set value of W Phase current offset. Value of current offset is already set in factory.
Index 0x2016 W Phase Current Offset
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
W Phase Current -10000 ~
0 INT RW No - [MA]
Offset 10000
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0x2020, Full Closed Control Mode
Index 0x2020 Full Closed Control Mode
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
Full Closed Control
0 UINT RW No Oto3 0 -
Mode
A Details
Value Setting details
0 Semi-Closed Control(control with only Internal encoder, default)
1 Full-Closed Control(Perform position control with external encoder)
Dual-Feedback Control(Semi-Closed Control when operation, Full-Closed
2

Control when stop)

0x2021, External Enco der Pitch
Index 0x2021 External Encoder Pitch
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
External Encoder -1000000
0 DINT RW No 10000 -
Pitch to 1000000
0x2022, External Encoder Type
Index 0x2022 External Encoder Type
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
External Encoder
0 UINT RW No Oto1l 0 -
Type
A Details
Value Setting details
0 Incremental-Encoder
1 Absolute-Encoder
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0x2023, Dual -Feedback Conversion Level
Index 0x2023 Dual-Feedback Conversion Level
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
Dual-Feedback
0 UINT RW No 0 to 5000 500 -
Conversion Level
0x2024, Dual -Feedback Conversion Filter Time Constant
Index 0x2024 Dual i Feedback Conversion Filter Time Constant
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
Dual 7 Feedback
0 Conversion Filter UINT RW No 0 to 1000 10 -
Time Constant

0x2025, External Encoder Following Error Window

AL-54(External encoder following error) will occur If following pulse-difference between

internal and external encoder is higher than value of setting in full closed control. Value of

Foll owing error pulse will be reset as f00
Index 0x2025 External Encoder Following Error Window
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
External Encoder Oto
0 Following Error UDINT RW No 214748364 | 10000 -
Window 7
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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
Sub Data PDO Setting | Initial .
Index NI Type RO Mapping Range value Uil
0 Inertia Ratio UINT RW No 0 to 20000 100 [%0]
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.
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0x2101, Position P Gain 1

Index 0x2101 Position P Gain 1
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Position P Gain 1 UINT RW No 0 to 500 50 Hz
0x2102, Position P Gain 2
Index 0x2102 Position P Gain 2
Sub Name Data Access PD(_) Setting | Initial Unit
Index Type Mapping Range value
0 Position P Gain 2 UINT RW No 0 to 500 70 Hz

A 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 Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Position Command
0 Filter Time UINT RW No 0 to 1000 0 ms
Constant
0x2104, Position Feed -forward Gain
Index 0x2104 Position Feed-forward Gain
Sub Data PDO Setting | Initial .
Index NS Type ECESS Mapping Range value St
0 F;OSi“O” Feed- UINT RW No 0'to 100 0 [%]
orward Gain

A 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

Sub Data PDO Setting | Initial :
Name Access - Unit
Index Type Mapping Range value
Position Feed-
0 forward Filter Time UINT RwW No 0 to 1000 0 ms
Constant

A 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Speed P Gain 1 UINT RW No 0 to 5000 400 rad/s
0x2107, Speed P Gain 2
Index 0x2107 Speed P Gain 2
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Speed P Gain 2 UINT RW No 0 to 5000 700 rad/s

A 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Speed | Gain 1 UINT RW No 1101000 | 50 ms
Time Constant
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0x2109, Speed Integral Time Constant 2 (Speed | Gain 2 Time

Constant)

Index 0x2109

Speed | Gain 2 Time Constant

Time Constant

Sub Name Data Access PDO Setting | Initial Unit
Index Type Mapping Range value
0 Speed | Gain 2 UINT RW No 1101000 | 15 ms

A 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 Ox210A

Speed Command Filter Time Constant

Sub Data PDO Setting | Initial .
Name Access : Unit
Index Type Mapping Range value
Speed Command
0 Filter Time UINT RW No 0 to 1000 0 ms
Constant
0x210B, The Speed Feedback Filter Time Constant
Index 0x210B Speed Feedback Filter Time Constant
Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping Range value
Speed Feedback
0 Filter Time UINT RW No 0 to 1000 5 0.1ms
Constant

A 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

Sub Data PDO Setting | Initial :
Name Access " Unit
Index Type Mapping Range | value
Torque Command
0 Filter Time UINT RW No 0 to 1000 0 ms
Constant
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0x210D, Conversion Mode

Index 0x210D Conversion Mode
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Conversion Mode | UINT RW No 0x00to | 4.6 -
OxFF

1. Set the gain transfer mode.

Details

3 . Value . .
Bit function (Hex) Setting details

0 Only uses gain 1.

ZSPD auto gain transfer

In case of zero speed, transfer from

1 gain 1 to gain 2.

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

INPOS auto gain transfer
0to3 | G@in1<->Gain 2 Conversion In case of IN position, transfer from
Setting 2 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
3 from gain 1 to gain 2.

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

2. Setting the P and PI Control Conversion Modes

Details

3 . Value . .
Bit function (Hex) Setting details

0 Only control PI.

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

Control P if the command speed is

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

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
[0x2117].

Note 1) Control P if the PCON contact is on (highest priority).

These functions allow you to improve position operations by applying the P control operation
stop function after Pl control operation.
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0x210E, The Gain Conversion Time

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

Index 0x210E

Gain Conversion Time

Sub Data PDO Setting | Initial .
Name Access ; Unit
Index Type Mapping Range value
0 Gain Conversion |y RW No 1 to 100 1 ms
Time

A 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Notch Filter Use UINT RW No Oto1l 0 -

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.

A Details
q : 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

Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping Range value
0 Notch Filter UNT | RW No 0101000 | 300 -
Frequency
0x2111, The Resonance Avoidance Range (Notch Filter
Bandwidth)
Index 0x2111 Notch Filter Bandwidth
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range | value
Notch Filter
0 Bandwidth UINT RW No 0 to 1000 100 -
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0x2112, The Velocity Limit Switch

Index 0x2112

Velocity Limit Switch

Sub Data PDO Setting | Initial :
Name Access . Unit
Index Type Mapping Range value
0 Velocity Limit Switch | UINT RW No Oto3 0 -
0x2113, The Velocity Limit Value
Index 0x2113 Velocity Limit Value
Sub Name Data Access PD(_) Setting | Initial Unit
Index Type Mapping Range value
0 Velocity Limit Value UINT RW No 0 to 10000 | 2000 RPM
0x2114, P Control Conversion Torque (Torque Switch Value)
Index 0x2114 Torque Switch Value
Sub Data PDO Setting | Initial .
Index NENIS Type MECESS Mapping Range value S
0 Torque Switch Value | UINT RW No 0 to 300 200 [%0]
0x2115, The P Control Conversion Speed (Speed Switch
Value)
Index 0x2115 Speed Switch Value
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Speed Switch Value | UINT RW No 0 to 6000 50 [RPM]
0x2116, P Control Conversion Acceleration (Acceleration
Switch Value)
Index 0x2116 Acceleration Switch Value
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
o | Acceleration Swich |yt | rw No 0105000 | 1000 | rpmis
alue
0x2117, P Control Conversion Position Error (Following Error
Switch Value)
Index 0x2116 Following Error Switch Value
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Following Error | ,\r | gy No 01010000 | 2000 | Pulse
Switch Value
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0x2200, Input Port Define 1

Index 0x2200

Input Port Define 1

Sub Data PDO Setting Initial :
Name Access . Unit
Index Type Mapping Range value
) 0x0000 to
0 Input Port Define 1 UINT RW No OXEEEE 0x4000 -
0x2201, Input Port Define 2
Index 0x2201 Input Port Define 2
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
) 0x0000 to
0 Input Port Define 2 UINT RW No OXEEEE 0x0065 -
0x2202, Output Port Define 1
Index 0x2202 Output Port Define 1
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
) 0x0000 to
0 Output Port Define 1 | UINT RW No OXEFEE 0x4321 -
0x2203, Output Port Define 2
Index 0x2203 Output Port Define 2
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
' 0x0000 to
0 Output Port Define 2 | UINT RW No OXEEEE 0x0 -
0x2204, The Input Port Logic Set
Index 0x2204 Input Port Logic Set
Sub Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value
| Port Logi 0b0000000000
0 PUtEORLOdC | uNT | Rw No to 0b111111 | -
0b1111111111
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0x2205, The Output Port Logic Set

Index 0x2205 Output Port Logic Set
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Outout Port Logi 0b0000000000
0 WP o9 L UNT | RW No to 0b0110 | -
0b1111111111
0x2206, The Zero Speed Range
Index 0x2206 Zero Speed Range
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Zero Speed Range UINT RW No 1 to 65535 10 RPM
Spee
Velocity span Command speed
[0X606D)] {
Zero speed output range ]
[0x2206] { \ Time
Zero speed (ZSPD) _|
Speed reached (INSPD)

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

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

0x2207, The Break Output Speed

Index 0x2207 Break Output Speed
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Break Output Speed | UINT RW No 1 to 6000 100 RPM
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0x2208, The Break Output Delay Time

Index 0x2208 Break Output Delay Time
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Break Output Delay |\t | gy No 0101000 | 500 ms
Time
Speed Motor operation speed In case of servo Off or

/ alarm trigger

Brake signal output
operation speed
[0x2206]

Time

Servo On indut

Brake output sigral

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

v

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

I f an al arm occur sinladke ieappligd toehe gedicahaxisdfa mdiou dpération,
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 Data PDO Setting | Initial :
Name Access : Unit
Index Type Mapping Range value
0 Index Puise Search |\ RW No 1to0 300 10 RPM
Speed
0x2301, The Speed Command Acceleration Time
Index 0x2301 Speed Command Acceleration Time
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Speed Command |\ RW No 01010000 | O ms
Acceleration Time

A 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
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Speed Command |\ RW No 01010000 | O ms
Deceleration Time

A 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Speed Command |\ RW No 110100 | 10 ms
S-curve Time
0x2304, The Speed Operation Pattern (Acceleration Pattern)
Index 0x2304 Acceleration Pattern
Sub Data PDO Setting | Initial .
Index NS Type e Mapping Range value S
0 Acceleration UINT RW No Oto1l 0 -
Pattern

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

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
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
-6000 to
0 JOG Speed INT RW No 6000 500 RPM
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0x2306, JOG Operati on Speed 1 (Program JOG Speed 1)

Index 0x2306 Program JOG Speed 1
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
Program JOG -6000 to
0 Speed 1 INT RW No 6000 0 RPM
0x2307, JOG Operation Speed 2 (Program JOG Speed 2)
Index 0x2307 Program JOG Speed 2
Sub Name Data Access PD(_) Setting | Initial Unit
Index Type Mapping Range value
Program JOG -6000 to
0 Speed 2 INT RW No 6000 3000 RPM
0x2308, JOG Operation Speed 3 (Program JOG Speed 3)
Index 0x2308 Program JOG Speed 3
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
Program JOG -6000 to
0 Speed 3 INT RW No 6000 0 RPM
0x2309, JOG Operation Speed 4 (Program JOG Speed 4)
Index 0x2309 Program JOG Speed 4
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Program JOG -6000 to
0 Speed 4 INT RW No 6000 -3000 RPM
0x230A, JOG Operation Time 1 (Program JOG Time 1)
Index 0x230A Program JOG Time 1
Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping Range value
0 Program iOG Time | yiNT RW No 01065535 | 500 ms
0x230B, JOG Operation Time 2 (Program JOG Time 2)
Index 0x230B Program JOG Time 2
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Program JOGTIme | yinT | RW No 01065535 | 5000 | ms
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0x230C, JOG Operation Time 3 (Program JOG Time 3)

Index 0x230C Program JOG Time 3
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Program ;oe Time | yiNT RW No 01065535 | 500 ms
0x230D, JOG Operation Time 4 (Program JOG T ime 4)

Atest drive repeats step 1 to 4.

Set the operation speed ([0x2306]-[0x2309]) and operation time ([0x230A]-[0x230D]) for
each step.

Index 0x230D

Program JOG Time 4

Sub Name Data Access PDO Setting | Initial Unit
Index Type Mapping Range value
0 Program JOGTIMe | it | R No 01065535 | 5000 | ms
0x2400, Electric Gear Ratio Mode (Electric Gear Mode)
Index 0x2400 Electric Gear Mode
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Electric Gear Mode UINT RW No Oto5 0 -
0x2401, The Electric Gear Numerator Offset
Index 0x2401 Electric Gear Numerator Offset
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Electric Gear -30000 to
0 Numerator Offset INT RW No 30000 0 i
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0x2402, The Position Limit Function

Index 0x2402 Position Limit Function
Ir\?(ld'I ekz)x Name 'Il?yasz Access Mgpl?a(i)ng ??éatrgigg i/nailtli,leg U
0 Position Limit UINT RW No Oto1l 0 -
Function
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
Sub Data PDO Setting | Initial .
Index NEMS Type AEEEES Mapping Range value el
0 Backlash UNT | Rw No 0010000 | 0O .
Compensation
0x2600, The Current Speed (RPM)
This displays the current operation speed in RPM.
Index 0x2600 Current Speed (RPM)
Sub Data PDO Setting | Initial :
Index NS Type ECESS Mapping Range value el
Current Speed
0 (RPM) INT RO Yes - - RPM
0x2601, The Command Speed (RPM)
This displays the current command speed in RPM.
Index 0x2601 Command Speed (RPM)
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range | value
Command Speed
0 (RPM) INT RO Yes - - RPM
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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
Sub Data PDO Setting | Initial .
Index B2 Type HopEes Mapping Range value A
0 Feedback Pulse DINT RO No - - Pulse
0x2603, The Position Comman d Pulse

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

turned on.
Index 0x2603 Command Pulse
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Command Pulse DINT RO No - 0 Pulse
0x260 4, 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
Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping Range value
0 Following Error DINT RO Yes - 0 Pulse
0x2605, The Input Command Frequency
This displays the input pulse frequency.
Index 0x2605 Input Command Frequency
Sub Data PDO Setting | Initial .
Index NS Type ABEE Mapping Range value St
0 Input Command | RO No . 0 KHz
Frequency

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
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Current Torque INT RO No - 0 [%]
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0x2607, Current Command Torque

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

Index 0x2607 Command Torque
Sub Data PDO Setting | Initial .
Index NI Type HopEes Mapping Range | value A
0 Command Torque INT RO No - 0 [%0]

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 Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Accumulated
0 Overload 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Maximum Load INT RO No - 0 [%0]

0x260A, The Torque Limit

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

Index 0x260A Torque Limit
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Torque Limit INT RO No - - [%]
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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
Sub Name Data Access PD(_) Setting | Initial Unit
Index Type Mapping Range value
0 DC-Link Voltage UINT RO Yes - 0 \Y,
0x260C, Regenerative Overload
This displays the overload rate relative to the regenerative capacity of the servo drive.
Index 0x260C Regenerative Overload
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Regenerative
0 Overload UINT RO Yes - 0 [%0]
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
Sub Data PDO Setting | Initial :
Index NS Type AEEESS Mapping Range value el
0 Single-turn Data DINT RO Yes - 0 Pulse
0x260E, The Single -turn Data (Degree) Display (Single -turn
Data (deq))
This displays the single-turn data of the encoder in degrees.
Index 0x260E Single-turn Data (deg)
Sub Name Data | A ess PDO Setting | Initial Unit
Index Type Mapping Range value
0 Single-turn Data UINT RO Yes - 0 Degrees
(deg)
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0x260F, The Multi ~ -turn Dat a Display

This displays the multi-turn data for the encoder.

Index 0x260F Multi-turn Data
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range | value
0 Multi-turn Data INT RO Yes - 0 rev
0x2610, The Room Temperature Display
This displays the temperature sensor value of the servo drive in[ ].
Index 0x2610 Room temperature
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Room temperature UINT RO No - 0 [ ]
0x2611, The Motor Rated Speed Display
This displays the rated speed of the motor in RPM.
Index 0x2611 Motor Rated Speed
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Motor Rated Speed UINT RO No - 0 RPM
0x2612, The Motor Maximum Speed Display
This displays the peak speed of the motor in RPM.
Index 0x2612 Motor Maximum Speed
Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping Range value
0 Motor Maximum |7 RO No - 0 RPM
Speed
0x2613, The Motor Rated Current Display
This displays the rated current of the motor in A.
Index 0x2613 Motor Rated Current
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Motor Rated UINT RO No - 0 A
Current
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0x2614, The U Phase Current Offset Display

This displays the U phase current offset in mA.

Index 0x2614 U Phase Current Offset
Sub Data PDO Setting | Initial .
Index B2 Type HopEes Mapping Range value A
U Phase Current
0 Offset INT RO No - 0 mA
0x2615, The V Phase Current Offset Display
This displays the V phase current offset in mA.
Index 0x2615 V Phase Current Offset
Sub Data PDO Setting | Initial .
Index NEMS Type MECESS Mapping Range value S
V Phase Current
0 Offset INT RO No - 0 mA
0x2616, The FPGA Version Display
This displays the version of the FPGA.
Index 0x2616 FPGA Version
Sub Data PDO Setting | Initial .
Index NEMS Type MECESS Mapping Range value S
0 FPGA Version UINT RO No - - -
0x2617, External Encoder Position Feedback
Index 0x2617 External Encoder Position Feedback
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
0 Multi-turn Data DINT RO Yes - - [rev]
0x2618, External Encoder Following Error
Display Following pulse difference between Internal and External encoder.
Index 0x2618 External Encoder Following Error
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value

External Encoder
0 DINT RO Yes - - [rev]
Following Error
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0x2700, Read/Clear the Alarm History

Index 0x2700 Read/Clear the Alarm History
Ir?(ld'I etz)x NEE '?;;2 AEEEES MeI;pID[J(i)ng ??(2::3 g {/nalllttljae1 Rt
0 Number of entries USNT RO No - 21 -
1 Clear History UDINT RW No - -
2~21 Alarm Code 1-20 USINT RO No - -

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

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

Sifnature MSB

ASCII d a

16 15 LSB

hex 0x64 0x61 0x65 0x72

>

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.

Sifnature MSB 16 15 LSB
ASCII t e S r
hex 0x74 0x65 0x73 0x72

A When "read" is written to Sub-Index 1, all 20 alarm histories are read.
A When "rset" is written to Sub-Index 1, all 20 alarm histories are deleted.
A Alarm codes 1 to 20 is from 0x2700:02 to 0x2700:21.

A The first alarm code is the most recent alarm.

You can check the past 20 alarm codes in sequence (the most recent first), by reading Sub-
Indexes 2 to 21.
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0x2701, Auto Gain Tuning (Auto -tuning)
Index 0x2701 Auto-tuning
Sub Name Data Access PD(_) Setting | Initial Unit
Index Type Mapping Range | value
0 Number of entries | USINT RO No - 3 -
1 Start tuning UDINT RW No - 0 -
2 Tuning speed UINT RW No 1to 10 8 100 RPM
3 Tuning distance UINT RW No 1to5 3 -
A The L7N reads object entries to automatically tune the gain.
A In order to prevent parameters from being incorrectly tuned, the parameter is only tuned when the
Sub-Index records "tune."
Sifnature MSB 16 15 LSB
ASCII e n u t
hex 0x65 Ox6E 0x75 0x74
A Automatic tuning is conducted when "tune"” is written to the Sub-Index 1.
A This should be performed when the servo is off.
A When writing "tune," the function begins to operate and repeats three times based on the set speed
and distance parameters.
A Automatic gain tuning changes the inertia ratio (0x2100), speed proportional gain 1 (0x2106), and
speed integral time constant 1 (0x2108).
A Set the automatic gain tuning speed in Sub-Index 2.
A The default value is 8 in *100 RPM units.
A Set the automatic gain tuning distance in Sub-Index 3.
A Itrotates 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

‘O3 times
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0x2702, Reset Absolute Encoder

Index 0x2702 Reset Absolute Encoder
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
Reset Absolute
0 USINT RW No - 1 -
Encoder
1 Reset Encoder UDINT RW No - 0 -
0x2 703, Calibrate Current Offset
Index 0x2703 Calibrate Current Offset
Sub Data PDO Setting Initial
Name Access Unit
Index Type Mapping Range value
Calibrate Current
0 USINT RW No - 1 -
Offset
1 Calibrate Offset UDINT RW No - 0 -
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 bywr i t i n g Sub-ndeel. 6 i n
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8.6

CiA402 Objects

0x603F, Error C

ode

This displays the most recent alarm/warning code generated by the servo drive.

Index Ox603F Error Code
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Error Code UINT RO Yes - 0 -
0x6040, Controlword
This is composed of bits which control the drive state, the operation mode, and
manufacturer-specific options.
Index 0x6040 Controlword
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Oto
0 Controlword UINT RW Yes OXEEEE 0 -
A 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])gldoeperatlon 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.
° mode
10 T -
11 to i )
15
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Details on Bits 0 to 3

A Bits 0 to 3: Drive state control

Controlword Bit

Command - - - - -
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 T 1 1 0
Switch on 0 0 1 1 1
Enig\igcgpzrr]a:ion 0 1 L 1 1
Disable voltage 0 T i 0 T
Quick stop 0 T 0 1 T
Disable operation 0 0 1 1 1
Enable operation 0 1 1 1
Details on Bits 4to0 9
A Bits 4, 5 and 9: Applied in Profile position (Pp) mode
Bit 9 Bit 5 Bit 4 Details
0 0 o v It pr_o_cee_ds to the next position when the operation at the current
position is complete.
i 1 0 Y | Itdrives to the next position immediately.
1 0 o v It dr?ves from the current pc_Jsition to the pro_f_ile position at the
profile speed before it applies the next position.

A 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).

A 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.

T 0 -

6 T 0 -
0 Runs the bit 4 command.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).

9 T 0 Reserved
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p 3

>

>

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

mode.
Bit function Value Details
) 0 -
) 0 -
) 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
enabled 1 Interpolation enabled
T 0 -
T 0 -
Halt 0 Runs the bit 4 command.
1 Halts the operation according to the Halt Option code
(0x605D).
9 i 0 Reserved

Bits 4, 5, 6, 8 and 9: Applied in Profile velocity (Pv) mode or torque mode

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

8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).
9 i 0 Reserved
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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
Ir?éjgx Name %ng Access MaPpr(i)ng Is?i:]gg i/naltltll&:al S
0 Statusword UINT RO Yes Ox(l): It:OF = 0 -
A Statusword Bits

Bit Function Details

0 Ready to switch on

1 Switched on

- Refer to the section concerning bits 0 to 7.

2 Operation enabled

3 Fault

4 Voltage enabled

5 Quick stop

6 Switch on disabled

7 Warning

8 T 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 T Reserved
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A Details on Bits 0to 7

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

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | BitO Drive State
i 0 T T 0 0 0 0 Not ready to switch on
T 1 T T 0 0 0 0 Switch on disabled
T 0 1 T 0 0 0 1 Ready to switch on
i 0 1 i 0 0 1 1 Switched on
i 0 1 i 0 1 1 1 Operation enabled
T 0 0 T 0 1 1 1 Quick stop active
T 0 I I 1 1 1 1 Fault reaction active
T 0 I I 1 0 0 0 Fault
T T T 1 T T ) ) Main Power On
1 i i i T T T T Warning is occurred

A Details about Bit 11

A 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))
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A Details on Bits 10, 12 and 13

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

Bit State Value Details
0 Halt (0x6040.8) = 0: 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
) 0 Prepares the previous set point and waits for a new set
12 Set-point point
acknowledge - - -
Changed from the previous set point to the new set point
] 0 No following error
13 Following error -
Following error

A 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 O

A 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)
1 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
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A 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
13 i 0 -
10 Target 0 Halt (0x6040.8) = 0: Unable to reach the target position
reached Halt (0x6040.8) = 1: Deceleration

A 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 i 0 -

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

Bit State Value Details
0 Halt (0x6040.8) = 0: 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 T 0 Reserved
13 T 0 Reserved

e
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0x605A, The Quick Stop Option Code

This sets the Quick Stop option code.

Index 0x605A Quick Stop Option Code
Sub Data PDO Setting | Initial .
Index NI Type RO Mapping Range | value i
o | QuickStop Option | \r RW No Oto4 2 ;
Code
A Details
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
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range | value
0 Shutdown Option INT RW No Oto1 0 -
Code
A Details
Value Details
0 Not used
1 Decelerates to a stop; enters a Switch On Disabled state; enters a Ready state
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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
Sub Data PDO Setting | Initial .
Index NI Type RO Mapping | Range | value Uil

0 Disable Operation Option INT RW No 0to 1 1 )
Code
A Details
Value Details
0 Does not use the drive function

Decelerates to a stop; moves to the Switch On Disabled state; moves to the Not

1 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
Sub Name Data Access PDQ Setting | Initial Unit
Index Type Mapping Range value
0 Halt Option Code INT RW No Oto 4 0 -
A Details
Value Details
1 Decelerates to a stop; moves to the Operation Enabled state
2 Decelerates to a stop based on the quick stop deceleration time; move to the
Operation Enabled state
3 Decelerates to a stop based on the torque limit; moves to the Operation Enabled
state
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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
Sub Data PDO Setting | Initial .
Index NI Type HopEes Mapping Range | value i
0 Fault Reaction Option | |\ .+ RW No 0 0 )
Code
A Details
Value Details
0 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
S0 | wame  Doalccess [ 0O [ Seting [l |y
0 Modes of Operation SINT RW Yes 0to 10 0 -
A 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)
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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

Sub Data PDO Setting | Initial :
Name Access - Unit
Index Type Mapping Range | value
0 Modes of Operation | g7 | Ro Yes 0t0 10 0 -
Display
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 Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Position Demand DINT RO Yes ) 0 Pos.
Value unit
0x6063, The Position Actual Internal Value
This displays the actual internal position value in encoder pulses.
Index 0x6063 Position Actual Internal Value
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Position Actual DINT | RO Yes - 0 Pulse
Internal Value
0x6064, The Position Actual Value
This displays the actual position value in user-defined units.
Index 0x6064 Position Actual Value
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Position Actual Value | DINT RO Yes - 0 IlDJcr)nst
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0x6065, The Position Error Range (Follo

wing Error Window)

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

ndex 0x6065

Following Error Window

Sub Data PDO Setting Initial .
Name Access . Unit
Index Type Mapping Range value
Following Error Oto Pos.
0 Window UDINT | RW No— 1 1073741823 | 2000000 | "t
0x6066, Position Error Timeout (Following Error Time Out)
This sets the position error timeout period.
Index 0x6066 Following Error Time Out
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Following E
0 OTOWING EIMOT 1 it | RW No 0 to 65535 0 ms
Time Out

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

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

o . Oto Pos.

0 Position Window UDINT RW No 1073741823 100 unit

0x6068, The Position Reached Time (Posit

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

ion Window Time)

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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 PosmoTri‘mVZi“dOW UINT RW No 0 to 65535 0 ms
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0x606B, The Velocity Demand Value

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

Index 0x606B

Velocity Demand Value

Sub Name Data Access PDO Setting | Initial Unit
Index Type Mapping | Range | value
0 Velocity Demand | )\ | Ro Yes - 0 Vel. unit
Value
0x606C, The Actual Velocity Value
This displays the actual velocity value in user-defined position units.
Index 0x606C Actual Velocity Value
Sub Data PDO Setting | Initial .
Index NEMS Type MECESS Mapping | Range | value el
0 Actual Velocity Value | DINT RO Yes - 0 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

Sub Data PDO Setting Initial .
Name Access 2 Unit
Index Type Mapping Range value
0 Velocity Window UINT RW No 0 to 65535 20000 L/ﬁ:t

Ox606E, 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 0x606E

Velocity Window Time

Sub Data PDO Setting Initial .
Name Access - Unit
Index Type Mapping Range value
0 Velocity Window | 7 | gy No 01065535 | 0 ms
Time
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0x6071, The Target Torque

This displays the target torque for the motor in 0.1% increments of the rated torque.

Index 0x6071 Target Torque
Sub Data PDO Setting Initial .
Index NI Type HopEes Mapping Range value i
0 Target Torque INT RW Yes ! ig;gg;o 0 [0.1%)]

0x6072, Maximum Torque

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

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

Index 0x6072 Max. Torque
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Max. Torque UINT RW Yes 0 to 65535 3000 | [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
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Torque Demand INT RO Yes - 0 [0.1%]
Value
0x6076, The Motor Rated Torque
This displays the rated torque of the motor (mNm).
Index 0x6076 Motor Rated Torque
Sub Name Data Access PDC_) Setting | Initial Unit
Index Type Mapping | Range | value
0 Motor Rated Torque | UDINT RO No 0 mNm
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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
Sub Data PDO Setting Initial .
Index NI Type ADEEEE Mapping Range value A
0 Torque Actual Value INT RO Yes - 0 [0.1%)]

0x607A, The Target Position

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

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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
12147483648
0 Target Position DINT RW Yes to 1310720 -
+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

Sub Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value

»
0 Home Offset DINT | RW No 536870912 | Pos.
to unit

+536870911
A Ilncremental 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.

A 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
| -
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0x607D, The Software Position Limit

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
S| mame B access | P00 | Seting it |y
0 Number of entries DINT RW No i 2 -
1 Min. position limit | DINT RW No t.£)55?36é38770§91121 38888 Zﬁi‘
2 Max. position limit DINT RW No tI05533?§8770(?91121 (2)8888 Z?ust
0x607F, Maximum Profile Velocity
This sets the maximum profile velocity in profile mode.
Index 0x607F Max. Profile Velocity
S| vame | Bu | access | P00 | Seting | it |y
0 M?};Egﬁ;ile UDINT RW Yes 429 29207295 2147483647 L/ﬁili
0x6081, The Profile Velocity
This sets the profile velocity in profile mode.
Index 0x6081 Profile Velocity
Ir?cljjgx NETE 'Il?yapsz AEBEEE M:pl)Dp(i)ng ?;atrt'ligg Lnaillttijael Al
0 Profile Velocity | UDINT | RW Yes 420a0ergs | 1000 \ulﬁ:t
0x6083, Profile Acceleration
This sets the acceleration in profile mode.
Index 0x6083 Profile Acceleration
S mame | D access DO | Seting ||y
0 Profile Acceleration UDINT RwW No 429 409%07295 20000 ﬁ(r::t
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0x6084, Profile Deceleration

This sets the deceleration in profile mode.

Index 0x6084

Profile Deceleration

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

' . Oto Acc.

0 Profile Deceleration UDINT RW No 4294967295 20000 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 Name Data Access PDO Setting Initial Unit
Index Type Mapping Range value

Quick Stop O0to Acc.

0 Deceleration UDINT RW No 4294967295 100000 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 Name Data Access PDO Setting Initial Unit
Index Type Mapping Range value
Oto
0 Torque Slope UDINT RW Yes 4294967295 1000 0.1%ls
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0x6098, The Homing Method

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

Index 0x6098 Homing Method
Sub Data PDO Setting Initial .
Index B2 Type HopEes Mapping Range value i
0 Homing Method SINT RW Yes Oto 35 34 -
A Details
Value Details
0 Disabled
1 Homing using the index pulse and reverse limit contact
2 Homing using the index pulse and forward limit contact
7t0 14 Homing using the index pulse and home contact
24 Same as method 8 (does not use the index pulse)
28 Same as method 12 (does not use the index pulse)
33,34 Homing to the index pulse
35 Homing to the current position
0x6099, Homing Speeds
This sets the homing speed in user-defined units.
Index 0x6099 Homing Speeds
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Number of entries UDINT RO No - 2 -
Speed during 0to Vel.
L search for switch UDINT RW Yes 4294967295 100000 unit
Speed during 0to Vel.
2 search for zero UDINT RW Yes 4294967295 20000 unit

0x609A, Homing Acceleration
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This sets the homing acceleration in user-defined units.

Index 0Xx609A

Homing Acceleration

Sub Data PDO Setting Initial :
Name Access . Unit
Index Type Mapping Range value
Homing 0to Acc.
0 Acceleration UDINT RW No 4294967295 50000 unit

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

Sub Name Data Access PDO Setting Initial Unit
Index Type Mapping Range value
12147483648
0 Velocity Offset DINT RW Yes to 0 Vel. unit
+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

Sub Name Data Access PDO Setting Initial Unit
Index Type Mapping Range value
0 Torque Offset INT RW Yes ! fé;gg;‘) 0 [0.1%]
0x60B8, The Touch Probe Function
LS, 8-65




8. Object Dictionary

__
Ls Mecapion

This sets the touch probe function.

Index 0x60B8 Touch Probe Function
min | name | DM access 0O Selng b une
0 Touch Probe Function | UINT RW Yes Ox?zlt:oFF 51 -
A Data Description
Bit Value Definition
0 Do not use touch probe 1.
0 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.
1 Trigger the index pulse signal.
3 T Reserved
4 0 Do not use sampling for the rising edge of touch probe 1.
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 T 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 T 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 T Reserved

0x60B9, The Touch Probe Status
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This displays the status of the touch probe.

Index Ox60B8 Touch Probe Status
o name DA% access 0O Selng i une
0 Touch Probe Status UINT RO Yes T 0 -
A Data Description
Bit Value Definition
0 0 Do not use touch probe 1.
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 i 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.
8 0 Do not use touch probe 2.
1 Use touch probe 2.
9 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.
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.
11to0 13 T Reserved
14 Toggle whether to store all update values for the rising edge of touch
probe 2.
15 1 'Fl)'(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 (0x60B9), disable bits 4, 5, 12 and 13 (using
sampling on the rising/falling edges of touch probes 1 and 2) of the touch probe function
(0x60B8) and enable them.
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0x60BA, 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

Sub Name Data Access PDO Setting Initial Unit
Index Type Mapping Range value
Touch Probe 1 Pos
0 Positive Edge Position | DINT RO Yes T 0 unit.
Value
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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Touch Probe 1 Pos
0 Negative Edge DINT RO Yes T 0 unit.
Position Value
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
Sub Name Data Access PDC_) Setting Initial Unit
Index Type Mapping Range value
Touch Probe 2 P
0 Positive Edge DINT RO Yes i 0 o
Position Value
0x60BD, The Touch Probe 2 Negative Edge Position Value
This displays the falling edge position value of touch probe 2.
Index 0x60BD Touch Probe 2 Negative Edge Position Value
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
Touch Probe 2 Pos
0 Negative Edge DINT RO Yes ) 0 unit.
Position Value
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0x60C1, The Interpolation Data

Record

This records the interpolation data in Interpolated Position (Ip) mode.

Index 0x60C1 Interpolation Data Record
Sub Data PDO Setting Initial .
Index NI Type HopEes Mapping Range value i
0 Number of entries USINT RW No - 1 -
. 12147483648
1 '”terpgigf§ data | N7 RW Yes to 0 Fl:‘r’ft
+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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Number of entries USINT RO No - 2 -
1 Interpolation ime | g )N | Ry No 1 to 250 1 -
period
2 Interpolationtime | g\ | Rw No 161073 3 :
index

O0x60EO, The Positive Torque Limit Value

This sets the torque limit value for forward driving in 0.1% increments of the rated torque.

Index Ox60EO

Positive Torque Limit Value

Sub Data PDO Setting Initial .
Name Access : Unit
Index Type Mapping Range value
0 Pos't"’evz‘?{g”e Lmit Nt | RW Yes 0to 65535 | 3000 | [0.1%]

Ox60E1, 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
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Negative Torque |\ | Ry Yes 0t0 65535 | 3000 | [0.1%]
Limit Value
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0x60F4, The Following Error Actual Value

The following error actual value appears if a following error occurs.

Index Ox60F4 Following Error Actual Value
Sub Data PDO Setting Initial .
Index B2 Type HopEes Mapping Range value Uil
Following Error Pos.
0 Actual Value DINT RO ves i 0 unit

Ox60FC, The Position Demand Internal Value

This displays the values output by the trajectory generator in position mode. These values
appear as encoder increments.

Index 0x60FC Position Demand Internal Value
Sub Data PDO Setting Initial .
Index NEMS Type MECESS Mapping Range value el

0 Position Demand DINT RO Yes B 0 Pulse
Internal Value

0x60FD, The Digital Input

This indicates the digital input state of the L7N's CN1.

Index Ox60FD Digital Inputs
Sub Data PDO Setting Initial .
Index NETDS Type AEEESS Mapping Range value el
0 Digital Inputs UDINT RO Yes T 0 -
A Details

Bit Input Details

0 N-OT: The reverse limit 0: Off, 1: On

switch
1 P-OT: The f_orward limit 0: Off 1: On
switch
2 Home switch 0: Off, 1: On
3to 15 T Reserved

16 DI#1:CN1-16pin 0: Switched off (Open), 1: Switched on (Close)

17 DI#2:CN1-17pin 0: Switched off (Open), 1: Switched on (Close)

18 DI#3:CN1-15pin 0: Switched off (Open), 1: Switched on (Close)

19 DI#4:CN1-14pin 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)

23to 31 T Reserved
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4. Object Dictionary

0x60FE, The Digital Output

This indicates the digital output state of the L7N's CN1.

Sub-Index 1 controls the actual output state.

Sub-Index 2 defines the logic of the Sub-Index 1 activated.

Index Ox60FE Digital Outputs
Sub Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
0 Number of entries | UDINT RW No 2 -
. Oto
1 Physical outputs UDINT RW Yes OXEEFEEEFE 0 -
2 Bit mask UDINT | RW No oto 0 .
OXFFFFFFFF
A Description of physical outputs
Bit Output Details
0to 15 T Reserved
16 DO#1:CN1 03-04 pin Forced output (0: off, 1: on). Provided that Ox60FE:02.16 is
setto 1.
17 DO#2:CN1 23-24 pin Forced output (0: off, 1: on). Provided that Ox60FE:02.17 is
set to 1.
18 DO#3:CN1 25-26 pin Forced output (0: off, 1: on). Provided that OX60FE:02.18 is
set to 1.
19 DO#4:CN1 01-02 pin Forced output (0: off, 1: on). Provided that OX60FE:02.19 is
set to 1.
20to 23 T 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).
2810 31 T Reserved
A Description of the output mask
Bit Output Details
Oto 15 T 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 T Reserved

O0x60FF, The Target Velocity

-
LS Mecapion

8-71




8. Object Dictionary

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 Name Data Access PDQ Setting Initial Unit
Index Type Mapping Range value
12147483648 vel
0 Target Velocity DINT RW Yes to 0 uni t.
+2147483647
0x6502, Supported Drive Modes
This displays the drive modes that the L7N supports.
Index 0x6502 Supported Drive Modes
Sub Name Data Access PD(_) Setting Initial Unit
Index Type Mapping Range value
0 Supported Drive | Nt | RO No - 1005 -
Modes
A 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

T
9. Handling and Operation

9.1  Operation Checklist

Thoroughly check the following items during the test drive to prevent injuries or damage to
the servo motor.

9.1.1 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?
9.1.2 the 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 I O Pin Number Pin Name S O
Contact Contact
16 PCON Off 14 HOME Off
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]).
9.1.3 Surrounding Environment Checklist
Are there any metal filings or water around the wires?
9.1.4 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?
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4. Product Specifications

10. Product Specifications

10.1 The Servo Motor

10.1.1 Product Features

Servo Motor Type (APM- ) SAR3A SAR5A SAO01A SAO015A
Applicable Drive (L7T AT T L77 A001 L71 A002
Rated Output [kW] 0.03 0.05 0.1 0.15
[N@n] 0.095 0.159 0.318 0.48
Rated torque -
[kgfOm] 0.97 1.62 3.25 4.87
Instantaneous [N@n] 0.286 0.477 0.955 143
maximum torque [kgf@m] 2.92 4.87 9.74 14.62
Rated rotation .
speed [r/min] 3000
Maximum rotation [r/min] 5000
speed
[kg@n2x10-4] 0.0164 0.024 0.045 0.0646
Inertia moment
[of@m®2] 0.0167 0.0245 0.0459 0.0659
Allowable load inertia Motor inertia x 30 x 20
Rated power rate [kWi/s] 5.57 10.55 22.52 35.34
Speed and Standard Quad. Type Incremental 2048[P/R]
position detector | 5iqn Serial Type 17~21bit]
Method of " . . . .
protection Fully closed@elf-cooling IP55 (excluding axis penetration)
Time rating Continuous
o Ambient 0-40 [°C]
Specifications temperature
and features Ambient )
humidity 20-80[%] RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti- I .
L Vibration acceleration 49 [m/s2] (5G)
vibration
Weight [ka] 0.32 0.38 0.5 0.7




10. Product Specifications

__
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§ Rotation Speed - Torque Characteristics§

Torque [Nm] APM- SAR3A Torque [Nm] APM- SARSA Torque [Nm] APM- SAO1A
05 1.0

0.3 ‘
o4 08 1

» Repeatedly used area . Repeatedly used area . Repeatedly used area

0.2 - -
02 04

0.1

Continuously used.aresz o : 0z :
y-use Continugusly used area Continuously used area
e 0 1000 2000 3000 4000 5000 o o 1000 2000 3000 4000 5000 o 0 1000 2000 3000 4000 5000
Speed [r/min] Speed (r/min] Speed [r/min]
romeinm APM- SARO15A
0 |
Repeatedly used area
05 i
Continuously used area
00
0 000 2000 3,000 4,000 5,000
Speed [r/min]
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)/ Product Features

(SBNXXA is made by LS Mecapion in China)

Servo Motor Type (APM- ) SBNO1A SBNO2A SBNO4A SBO1A SBO02A SBO4A
Applicable Drive (L7T AT T L71 A0O2 L71 A0O4 L71 A002 L77 A004
Rated Output [kW] 0.1 0.2 0.4 0.1 0.2 0.4
[N@n] 0.318 0.637 1.273 0.318 0.637 1.273
Rated torque —
[kgf@m] 3.25 6.49 12.99 3.25 6.50 13.0
Instantaneous [NG@n] 0.955 1.910 3.82 0.955 1.912 3.822
maximum torque | xgf@m 9.74 19.48 38.96 9.74 195 39.0
Rated rotation [r/min] 3000
speed
Maximum rotation [/min] 5000
speed
) [kg@n2x10-4] 0.114 0.182 0.322 0.114 0.182 0.321
Inertia moment —
[gf@m©2] 0.116 0.186 0.328 0.116 0.186 0.327
Allowable load inertia Motor inertia x 20
Rater(jag’""er [kw/s] 8.91 22.22 50.41 8.92 22.26 50.65
Speed and Standard Quad. Type Incremental 2500[P/R]
position
detector Option Serial Type 17~21[bit]
Method of - . . . .
protection Fully closed@elf-cooling IP55 (excluding axis penetration)
Time rating Continuous
I 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] 0.84 111 1.63 0.82 1.05 1.58
§ Rotation Speed - Torque Characteristics§
Torque (Nm] APM- SBNO1A Toraue (N1 APM- SBNO2A Toraue (Nm) APM- SBNO4A
0s 12 Repeatedly used area \ Repeatedly used area
" Continuously used area " [ Continuously used area Continuously used area
0 1000 2000 3000 n;::c“r/mm]saan o 000 2000 2000 2::“ [r/mir\]‘ilj a 1000 2000 3000 :::m [m“mﬂu
o APM-SBO1A oo APM- SBO2A roaem  APM- SBO4A
" Repeatedly used area " Repeatedly used area I Repeatedly used area I
M Continuously used area Continuously used area Continuously used areg
o 1000 2000 200 ‘;::cdlr.’mm]ﬂlm a 000 2000 5000 1;:9.1 wmh]‘.m 0 1000 2000 000 ::;m[mmuu
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y Product Features

Torque [Nm]
40

N\

Torque [Nm]

Repeatedly used area

Repeatedly used|area

Continuously used area

Continuously used area I

0 1000 2000 3000 4000

5000 0
Speed [r/min]

000 2000

3000 4000 5000

Speed [r/min]

Torque [Nm]

Servo Motor Type (APM- ) SCO04A SCO06A SCO08A SC10A
Applicable Drive (L7T AT T L71 A0O4 L77 A0OS8 L71 A010
Rated Output [kW] 0.4 0.6 0.8 1.0
[N@n] 1.273 191 2.55 3.19
Rated torque —
[kgfOm] 13.0 195 26.0 325
Instantaneous [NG@n] 3.82 5.34 6.88 9.56
maximum torque | pigf@m] 39.0 54.5 70.2 97.5
Rated rotation [r/min] 3000
speed
Maximum rotation [r/min] 5000
speed
[kg@n2x10-4] 0.674 1.092 1.509 1.927
Inertia moment —
[gf@m@G2] 0.687 1.114 1.539 1.966
Allowable load inertia Motor inertia x 15
Rategtzo""er [KW/s] 24.07 33.45 43.02 52.65
Speed and Standard Quadrature Type Incremental 2500[P/R]
position ] - ]
detector Option Serial Type 17~21[hit]
Method of - . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [ C]
and features Ambient
mbien a0 )
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] 1.85 2.52 3.15 3.80
§ Rotation Speed - Torque Characteristics§
APM- SC04A APM- SCO6A APM- SCO8A

Repeatedly used area

Continuously used area

0 1000

2000 3000 4000 5000
Speed [r/min]

APM- SC10A

Torque [Nm]
10.0

Repeatedly used area

area

Continuously useg

o 1000 2000 3000 4000

5000
Speed [r/min]
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4. Product Specifications

)/ Product Features

0 1000

200 00
Speed [+/min]

Servo Motor Type (APM- ) SC03D SCO05D SC06D SCO07D
Applicable Drive (L7T AT T L71 A004 L71 AOOS8
Rated Output [kW] 0.3 0.45 0.55 0.65
[N@n] 1.43 2.15 2.63 3.09
Rated torque —
[kgf@m] 14.6 21.9 26.8 31.6
Instantaneous [N@n] 4.29 6.44 7.88 9.29
maximum torque [kgf@m] 43.8 65.7 80.4 94.8
Rated rotation .
speed [r/min] 2000
Maximum rotation [/min] 3000
speed
[kg@n2x10-4] 0.674 1.092 1.509 1.927
Inertia moment —
[gf@m@2] 0.687 1.114 1.539 1.966
Allowable load inertia Motor inertia x 15
Ratefa&o""er [KW/s] 30.44 42.28 45.7 47.98
Speed and Standard Quadrature Type Incremental 2500[P/R]
position ] - ]
detector Option Serial Type 17~21[bit]
Method of o . . . .
protection Fully closed@elf-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)
Weight [ka] 1.85 2.52 3.18 3.9
§ Rotation Speed - Torque Characteristics§
Toraue APM- SC03D Toraue (N APM- SC05D Toraue [Nm] APM- SC06D
w0 L . N, ey,
Repea{edly used area N Repeatedly used area Repeatedly used area
“ Continuously used area ’ Continuously used area I Continuously used area

1000 2000 00 0
Speed [r/min)

1000 2000

Speed [r/min]

00

Torque [Nm]
10.0

APM- SCO7D

3

Repeatedly used &

Continuously used

0 000

2000 3000

Speed [r/min]
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y Product Features

Servo Motor Type (APM- ) SE09A SE15A SE22A SE30A SEO06D SE11D
Applicable Drive (L7T Al T L7T1T A0 L71T A020 L7T A03 L7TA00 L7T1TA01
Rated Output [kw] 0.9 15 2.2 3.0 0.6 11
[N@n] 2.86 4.77 7.0 9.55 2.86 5.25
Rated torque —
[kgf@m] 29.2 48.7 71.4 97.4 29.2 53.6
Instantaneous [N@n] 8.59 14.32 21.01 28.65 8.59 15.75
maximum -
torque [kgf@m] 87.7 146.1 214.3 292.2 87.7 160.7
Rated rotation [r/min] 3000 2000
speed
Maximum [t/min] 5000 3000
rotation speed
[kg@n2x10-4] 6.659 11.999 17.339 22.679 6.659 11.999
Inertia moment —
[gfOom@E2] 6.792 12.238 17.685 23.132 6.792 12.238
Allowable load inarti
inertia Motor inertia x 10
Rategt%"""e’ [kW/s] 12.31 18.98 28.25 40.17 12.31 22.97
Speed and Standard Quadrature Type Incremental 3000[P/R]
position ] ) ]
detector Option Serial Type 17~21[bit]
Method of " . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [*C]
and features Ry
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] 5.5 7.54 9.68 11.78 5.5 7.54
§ Rotation Speed - Torque Characteristics§
Torque [Nm] APM- SE09A Torque [Nm] APM- SE15A Torquetinml - APM- SE22A
0.0 150 — - 5.0 N -
a0 12.0 \ 20.0 “
a0 15.0 \
Repeatedly used area Repeatedly used area Repeatedly used area 1
40 60 10.0
2 30 ] il 4
Continuously used area Continuously used area Continuously used area I
o 0 1000 2000 3000 4000 5000 W 0 1000 2000 ‘51‘10 4000 5000 o 0 1000 2000 3000 4000 517%
Speed [r/min] Speed [r/min] Speed [r/min]
Torqus () APM- SE30A Toraue [Nl APM- SE06D Toraue (N APM- SE11D
0.0 oo
4.0 80 \ 10 N\
180 60 0. H
Repeatedly used area Repeatedly used area Repeatedly used area \
12.0 H 4.0 10 t
6.0 20 35
Continuously used area Continuously used area Continuously used area
. o 1000 2000 3000 4000 5000 e a 000 2000 3000 o [} 1000 2000 3000
Speed [r/min] Speed [r/min] Speed [r/min]
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Servo Motor Type (APM- ) SE16D SE22D SEO3M SEO6M SEOSM SE12M
Applicable Drive (L7T Al T L71T A020 L7T A00 L7171 A00 L7T1A01 L7TA02
Rated Output [kw] 1.6 2.2 0.3 0.6 0.9 1.2
[N@n] 7.63 10.5 2.86 5.72 8.59 11.46
Rated torque —
[kgf@m] 77.9 107.1 29.2 58.4 87.7 116.9
Instantaneous [N@n] 22.92 31.51 8.59 17.18 25.77 34.22
maximum torque [kgf®m] 233.8 321.4 87.7 175.3 262.9 349.1
Rated rotation [r/min] 2000 1000
speed
Mavimum [t/min] 3000 2000
rotation speed
[kg@n2x10-4] 17.339 22.679 6.659 11.999 17.339 22.679
Inertia moment —
[gf@m@&2] 17.685 23.132 6.792 12.238 17.685 23.132
Alloyvablg load Motor inertia x 10
inertia
Rated power rate [kW/s] 33.63 48.61 12.31 27.34 42.56 57.85
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 17~21[bit]
Method of " . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
SpeCiﬁCatiOns temperature 0-40 [ C]
and features Amb:
mbient N .
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 9.68 11.78 55 7.54 9.68 11.78
§ Rotation Speed - Torque Characteristics§
toaer APM- SE16D Torae ) APM- SE22D tometim  APM- SEO3M
25.0 %0 10.0
20.0 \ 28.0 “ 20
150 210 60
Repeatedly used area Repeatedly used area Repeatedly used area
10,0 14.0 a0
50 7.0 — 20
| Continuously used area " | Continuously used area | Contin uously used area
o 0 1000 2000 000 e 1000 200 00 " 50 1000 1500 2000
Speed [r/min] Speed [t/min] Speed [r/min]
Toraue [Nl APM- SEO6M Torque [Nm] APM- SEO9M ;f;"‘“‘”“”" APM- SE12M
175 2.0 \
180 2.0 ! 0 \
10.5 18.0 o R [ dl 3d
Repeatedly used area Repeatedly used area 1o epeatedly used area
0 12.0
70 -
Continuously used area I " Continuously used area . Contu?uously used area
L] . - 0.0 L " o 50 1000 1500 2000
0 500 1000 1500 2000 i) 500 1000 1500 2000 Speed [r/min]
Speed [r1/min] Speed [r/min]

LS Mecapion
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Torque [Nm]
0.0

Torque [Nm] Torque [Nm]

20.0

25.0

16.0

Repeatedly used area

Servo Motor Type (APM- ) SE05G SE09G SE13G SE17G
Applicable Drive (L7T Al T L7T A0O| L7TAOQ01 L7171 A020
Rated Output [kw] 0.45 0.85 1.3 1.7
[N@n] 2.86 541 8.27 10.82
Rated torque —
[kgf©m] 29.22 55.19 84.41 110.38
Instantaneous [NGn] 8.59 16.23 24.82 32.46
maximum torque [kgf@m] 87.66 165.57 253.23 331.14
Rated rotation [r/min] 1500
speed
Maximum rotation [r/min] 3000
speed
) [kg@n2x10-4] 6.659 11.999 17.339 22.679
Inertia moment —
[gf@m@B2] 6.792 12.238 17.685 23.132
Allowable load inertia Motor inertia x 10
Rated power rate [kW/s] 12.28 24.39 39.54 51.61
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 17~21bit]
gﬂrf)ttr;?:?ioor: Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Specifications and teﬁrggg{ﬁm 0-40 [*C]
features 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] 5.6 7.2 8.7 | 102
§ Rotation Speed - Torque Characteristics§
APM- SE05G APM- SE09G APM- SE13G

T TN

Repeatedly used area

Repeatedly used a

ea

Continuously used area

0 1000 2000 3000

Speed [1/min]

Continuously used area

Continuously used

area

[ 1000 2000 3000 0

Speed [r/min]

1000 0

00 000
Speed [r/min]

APM- SE17G

Torque [Nm]
36,0

N

28.0

Repeatedly used area

0

Continuously used area

0o

0 1000 2000 3000

Speed [r/min]
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Servo Motor Type (APM- ) SF30A SF22D LF35D SF12M SF20M LF30M
Applicable Drive (L7T Al T L7T A03 L7TA02 L7TA03 L7171 A020 L7T A03
Rated Output [kw] 3.0 2.2 35 1.2 2.0 3.0
[N@n] 9.55 10.5 16.71 11.46 19.09 28.65
Rated torque —
[kgf@m] 97.4 107.1 170.52 116.9 194.8 292.33
Instantaneous [NGn] 28.64 31.5 50.13 34.38 57.29 85.94
maximum torque [kgf@m] 292.2 321.3 511.57 350.7 584.4 876.98
Rated rotation [t/min] 3000 2000 1000
speed
Maximum rotation [t/min] 5000 3000 2000 1700
speed
_ [kg@n2x10-4] 30.74 30.74 52.13 30.74 52.13 83.60
Inertia moment —
[gfEém@2] 31.35 31.35 53.16 31.35 53.16 85.24
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 29.66 35.88 53.56 42.70 69.96 98.16
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 17~21bit]
Method of . . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and | temperature 0-40 [*C]
features Amb:
mbient a0 '
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 12.4 12.4 17.7 12.4 17.7 26.3
8§ Rotation Speed - Torque Characteristics§
Torque [Nm] APM- SF30A Torque [Nm] APM- SF22D Torque [Nm] APM- LF35D
30.0 T 36,0 52.5
240 28.0 \ 420 \\
18.0 1.0 3.5
Repeatedly used area Repeatedly used area Repeatedly used area
120 14,00 : FAR i — .
6.0 70 0.5
Continuously used area Continuously used area Continuously used area
o 0 1000 2000 3000 4000 5000 o o 1000 2000 3000 o 0 1000 2000 3000
Speed [r/min] Speed [r/min] Speed [1/min]
Toraue (Nm] APM- SF12M Torque (Nm] APM- SF20M Toraue [N} APM- LF30M
B0 60.0 0.0
=0 45.0 720 \
< %0 ‘ 5.0
, Repeatedly used area Repeatedly used area Repeatedly used area \
140 24 0 .0 |
0
H 120 18.0
a0 Continuously used area Continuously used area Continuously used area m
0 =] 1000 1500 2000 o0 00 L
Speed [r/min] 0 500 1000 1500 2000 0 800 000 1800 2000
Speed [1/min] Speed [r/min]

LS Mecapion
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Servo Motor Type (APM- ) SF20G LF30G SG20G LG30G SG22D LG35D
Applicable Drive (L7T Al T L71 A035 L7T A02| L7TA03|L71A02 L7171 A03
Rated Output [kw] 1.8 2.9 1.8 2.9 2.2 35
[N@n] 11.45 18.46 11.5 18.46 10.5 16.71
Rated torque —
[kgf@m] 116.88 188.39 116.9 188.39 107.2 170.52
Instantaneous [NGn] 34.37 55.39 34.4 55.39 315 50.13
maximum torque [kgf@m] 350.6 565.16 350.8 565.16 3215 511.57
Rated rotation [r/min] 1500 2000
speed
Maximum rotation [t/min] 3000 2700 3000 2700 3000
speed
_ [kg@n2x10-4] 30.74 52.13 51.42 80.35 51.42 80.35
Inertia moment —
[gfEém@2] 31.35 53.16 52.47 81.99 52.47 81.99
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 42.70 65.36 ‘ 25.53 42.41 21.45 34.75
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 17~21bit] ‘ X
Method of . . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications and | temperature 0-40 [*C]
features Amb:
mbient a0 '
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 16.95 21.95 16.95 21.95
§ Rotation Speed - Torque Characteristics§
Toraue him APM- SF20G Toraue (Nl APM- LF30G Torcus (] APM- SG20G

N

E0.0

w0

48.0

\

Repeatedly used area

36.0

Repeatedly used area

Repeatedly used area \

Continuously used area Continuously used area Continuously used area
Q ( a0
o o 1000 2000 3000 o o 1000 2000 3000 o 1000 ae 0
Speed [r/min] Speed [r/min] Speed [t/inin]
Torque [Nm] APM- LG30G Torque [Nm] APM- SG22D Torque [Nm] APM- LG35D
0.0 F.0 525
|
48.0 \ 28,0 \‘ 0
N\

36.0
_ Repeatedly used area\

12.0
Continuously used area I

0 000 2000 3000

Speed [r/min]

Repeatedly used area

Repeatedly used a

Continuously used

area I

Continuously used

area

1000 2000 2000 0

Speed [r/min]

1000 2000

3000

Speed [r/min]

—_—
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4. Product Specifications

< Product Features

Servo Motor Type (APM- ) SG12M SG20M LG30M
Applicable Drive (L7T Al 1) L71 A02 L71 AO35A
Rated Output [kw] 1.2 2.0 3.0
[N@n] 11.5 19.1 28.6
Rated torque —
[kgf@m] 116.9 194.9 292.3
Instantaneous [N@n] 34.4 57.3 85.9
maximum torque [kgf®m] 350.8 584.6 876.9
Rated rotation [r/min] 1000
speed
Maximum rotation [t/min] 2000 1700
speed
[kg®n2x10-4] 51.42 80.35 132.41
Inertia moment —
[gf®ém&2] 52.47 81.99 135.11
Allowable load inertia Motor inertia x 5
Rated power rate [kW/s] 25.53 45.39 61.97
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option X
Method of Fully closed@elf-cooling IP65 (excluding axis
protection penetration)
Time rating Continuous
Ambient o
Specifications and | temperature 0-40 [*C]
features
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] 16.95 21.95 30.8
§ Rotation Speed - Torque Characteristics§
To‘mue [Nm] Torque [Nm] Torque [Nm]
8.0 p ‘ 430 20
y Repeatedly used area N Repeatedly used area N
o .. ‘ - Repeatedly used ared
Continuously used area — - -
70 12.0
00 . Continuously used area " Continuouslyjused area
0 500 1000 1500 2000 0 500 1000 1500 2000 00 L -
Speed [r/min] Speed [r/min] 7] 1000 1500 2000

Speed [r/min]
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10. Product Specifications
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< Product Features

Servo Motor Type (APM- ) HBO1A HB02A HBO4A HEO9A HE15A
Applicable Drive (L7T Al T L7T A0OO2A L7T A0OO| L71 A0O| L71 AO02
Rated Output [kw] 0.1 0.2 0.4 0.9 15
[N@n] 0.318 0.637 1.274 2.86 4.77
Rated torque —
[kgf@m] 3.25 6.50 13.0 29.2 48.7
Instantaneous [N@n] 0.955 1.912 3.822 8.59 14.32
maximum torque [kgf®m] 9.74 19.5 39.0 87.7 146.1
Rated rotation [r/min] 3000
speed
Maximum [r/min] 5000
rotation speed
[kg@n2x10-4] 0.269 0.333 0.461 19.558 22.268
Inertia moment —
[gfém@&2] 0.274 0.339 0.470 19.943 22.707
Allowablg load Motor inertia x 20 Motor inertia x 10
inertia
Rated power rate [kKW/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 Fully closed®elf-cooling IP65 (excluding axis penetration)
protection Y 9 9 P
Time rating Continuous
Ambient o
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 [ka] 0.89 1.16 1.69 5.82 7.43
§ Rotation Speed - Torque Characteristics§
Toraue [Nm] APM- HBO1A Toraue INm] APM- HB0O2A Torque [Nm] APM- HBO4A
10 20 L
" Ny
08 12 24
Repeatedly used area Repeatedly used area Repeatedly used area
04 0z T T 16
02 04 - 1 08 -
Continuously used area Continuously used area Continuously used area
e 0 1000 2000 3000 4000 5000 o a 000 2000 3000 4000 5000 o a 1000 2000 3000 4000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
Toraue ] APM- HEO9A Toraue Nl APM- HE15A
10.0 15.0
&0 2.0 \
Repeatedly used area ) Repeatedly used area \
40 8.0
20 30
Continuously used area Continuously used area
o ﬂi 1000 2000 3000 4000 5000 o ] 1000 2000 3000 4000 5000
Speed [r/min] Speed [r/min]

e

10-12 ‘ LS Mecapion




—
LS Mecapion

4. Product Specifications

< Product Features

Servo Motor Type (APM- ) FBO1A FBO2A FBO4A FCO4A FCO6A FCO8A
Applicable Drive (L7T Al T L7T AO L71 A0O2 L77T AOO L71 A0OS8
Rated Output [kw] 0.1 0.2 0.4 0.4 0.6 0.75
[N@n] 0.318 0.637 1.273 1.273 1.910 2.387
Rated torque —
[kgf@m] 3.25 6.50 12.99 12.99 19.49 24.36
Instantaneous [N@) 0.955 1.910 3.820 3.82 5.73 7.16
maximum torque [kgfém] 9.74 19.49 38.98 38.977 58.465 73.081
Rated rotation [r/min] 3000
speed
Mavimum [r/min] 5000
rotation speed
[kg@n2x10-4] 0.089 0.145 0.246 0.497 0.875 1.245
Inertia moment —
[gfOéM@2] 0.09 0.148 0.252 0.508 0.893 1.270
Alloyvablg load Motor inertia x 20 Motor inertia x 15
inertia
Rated power rate [kWIs] 11.38 27.95 65.90 32.62 41.69 45.78
Speed and Standard Serial Type 19]bit]
position detector Option X
Method of . . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [C]
and features R
mbient 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] 0.72 0.94 1.32 1.56 2.18 2.72
§ Rotation Speed - Torque Characteristics§
Toraue ! APM- FBO1A Torae APM- FBO2A Toraue APM- FBO4A
08 6 . | \
Repeatedly used area Repeatedly used area
08 12 Repeatedly used area
04 08 ] i
. o — | 1.0 —
’ Continuously used area Continuously used area I Continuously used area
oo 0 000 2000 000 1000 5000 o 0 1000 2000 3000 4000 5000 o 0 000 2000 2000 4000 5er\
Speed [r/min) Speed [r/min] Speed [tAmin]
Toraue (m) APM- FCO4A Toraue (] APM- FCO6A Toraue APM- FCOBA
- N\
20 Repeatedly used area N Repeatedly used area \ . Repeatedly used area
1.0 - - = 20 *!h-l —
Continuously used area Continuously used area Continuously used area
o 0 1000 2000 3000 4000 TC‘CJ o 0 1000 2000 3000 4000 5000 e 0 1000 2000 3000 4000 5000
Speed [r/min] Speed [r/min] Speed [r/min]
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10. Product Specifications

Capio

< Product Features

Servo Motor Type (APM- ) FC10A FCO03D FCO05D FC06D FCO07D
Applicable Drive (L7T Al 1) L7T AO0| L7TAO L7171 AOOS
Rated Output [kW] 1.0 0.3 0.45 0.55 0.65
[N@n) 3.183 1.432 2.149 2.626 3.104
Rated torque
[kgf@m] 32.48 14.62 21.92 26.80 31.67
Instantaneous [N@n) 9.55 4.30 6.45 7.88 9.31
maximum torque [kgf®m] 97.442 43.849 65.773 80.389 95.006
Rated rotation -
speed [r/min] 3000 2000
Maximum .
rotation speed [r/min] 4500 3000
[kg@n2x10-4] 1.615 0.497 0.875 1.245 1.615
Inertia moment ——
[gf@m@2] 1.648 0.508 0.893 1.270 1.648
Allowable load . .
inertia Motor inertia x 15
Rated power rate [kwW/s] 62.74 41.28 52.76 55.39 59.64
Speed and Standard Serial Type 19[hit]
position detector Option X
Method of " . . . )
protection Fully closed@®elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [*C]
and features R
mbient )
humidity 20-80[%] RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

80

6.0

Repeatedly used are

Continuously used a

Repeatedly used area

ntinuously used area

0 500 1000 1500 2000 2500

Speed [r/min]

3000

o 500 000 1600 2000 2500

Speed [r/min]

3000

Weight [ka] 3.30 1.56 2.18 2.72 3.30
§ Rotation Speed - Torque Characteristics§

Toraue (N APM- FC10A Torque [Nm] APM- FC03D Teraus (Kl APM- FCO5D
. \ . N , \
" Rebeatedl used area \ ) Repeatedly used area - Repeatedly used area TN
" | Continuously used area 1 " | Continuously used area 1 Continuously used area

0 1000 2000 3000 br: ;m”mm ]fmr 500 1000 1500 000 SD;:;[,,,HWWH 0 500 1000 1500 2000 wc:::w'"inl-un
Torque [Nm] APM- FC06D Toraue INm] APM- FCO7D

—_—
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LS wiecapion 4. Product Specifications

< Product FeaturesServo FEO9A FE15A FE22A FE30A FEO6D FE11D
Motor Type (APM- )
Applicable Drive (L71 Al 1) L71 A0] L71 A0 L7171 A035 L7T A0Q L7T A0
Rated Output [kW] 0.9 15 2.2 3.0 0.6 11
[N@n] 2.86 477 7.0 9.55 2.86 5.25
Rated torque —
[kgfom] 29.2 48.7 71.4 97.4 29.2 53.6
Instantaneous [N@n] 8.59 14.32 21.01 28.65 8.59 15.75
maximum torque [kgf®m] 87.7 146.1 214.3 292.2 87.7 160.7
Rated rotation .
speed [r/min] 3000 2000
Maximum .
rotation speed [r/min] 5000 3000
[kg@n2x10-4] 5.66 10.18 14.62 19.04 5.66 10.18
Inertia moment —
[of@MB2] 5.77 10.39 14.92 19.43 5.77 10.39
Allowable load . .
inertia Motor inertia x 10
Rated power rate [kW/s] 14.47 22.38 33.59 47.85 14.49 27.08
Speed and Standard Serial Type 19[bit]
position detector Option Quadrature Type Incremental 3000[P/R]
Method of . . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
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 [ka] 5.00 6.74 8.48 10.05 5.04 6.72
§ Rotation Speed - Torque Characteristics§
Torque [Nm] APM-FEOSA Torque [Nm] APM-FE1BA Torque[Nm] APM-FE22A
10.0 15.0 5.0
80 12.0 \‘ 20.0
5.0 9.0 \ 15.0
Repeatedly used area Repeatedly used;area N Repeatedly used area \
40 N 5.0 10.0
20 _ 3.0 , —— 50 :
Continuously used area Continuously used area Continuously used area
0.0 0.0 0.0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4P00 5000
APM-FE30A Torque [Nm] APM-FE0BD Torque[Nm] APM-FE11D
Torque[Nm]
0.0 \ 10.0 16.0
2.0 \ 8.0 ‘\ 2
15,0 \ 60 N ' Repeatedly usediarea
Repeatedly usediarea \ Repeatedly-usediarea 50
12.0 4.0 ‘
—_—
6.0 20 40 ;
' Continuously used area ' 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 spedm/mi’00

—
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__
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< Product FeaturesServo FE16D FE22D FEO3M FEO6M FEO9M FE12M
Motor Type (APM- )
Applicable Drive (L71 Al 1) L77 A0J L71T A0J L71T AO0Q L7171 AO0(Q L7T AO0] L7T1 A0/
Rated Output [kw] 1.6 2.2 0.3 0.6 0.9 12
[NG@n] 7.63 10.5 2.86 5.72 8.59 11.46
Rated torque —
[kgfom] 77.9 107.1 29.22 58.4 87.7 116.9
Instantaneous [N@n] 22.92 3151 8.59 17.18 25.77 34.22
maximum torque [kgf®m] 233.8 321.4 87.66 175.3 262.9 349.1
Rated rotation .
speed [r/min] 2000 1000
Maximum .
rotation speed [r/min] 3000 2000
[kg@n2x10-4] 14.62 19.04 5.66 10.18 14.62 19.04
Inertia moment —
[gf@m@2] 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 Quadrature Type Incremental 3000[P/R]
Method of " . . . .
protection Fully closed@®elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [C]
and features Ambi
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] 8.50 10.03 5.04 6.76 8.50 10.12
8§ Rotation Speed - Torque Characteristics§
Torauelun] APM-FE16D APM-FE22D APM-FEO3M
Torgque[Nm] Torgue[Nm]
25.0 %0 10.0
N N ,
20.0 2.0 80
N
15.0 \ 21.0 5.0
Repeatedly used area Repeatedly used area Repeatedly used area
10.0 14.0 40
5.0 : 0 . 20
Continupusly used area Continuously used area Continuously used area
0.0 0.0 0.0
0 1000 2000 SIJEEI‘][[/IIIi?I]DOO 1000 2000 SI]EEIi[l/IIII%‘I?UD O 500 1000 15%DIJEEII[I'/IHEIII 00
APM-FEOBM APM-FE09M APM-FE12M
QTar[‘jme["m] g&l@uE[Nm] J&l@ue[Nm]
16.0 Sy 2.0 N 32.0 Ny
N
120 AN 18,0 \\ 2.0
Repeatedly used area \ Repeadtedly used area \ Repeatedly used area
8.0 12.0 N 16.0
40 - = 6.0 - = 8.0 o ——
Continuously used area Continuously used area Continuously; used area
0.0 0.0 0.0
DR 0 Y T 15, 00 00
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4. Product Specifications

< Product FeaturesServo FE05G FE09G FE13G FE17G FF30A FF22D
Motor Type (APM- )
Applicable Drive (L7T Al ) L771 A0q L7T1 A0 L71T A0O20 L7171 A035
Rated Output [kw] 0.45 0.85 1.3 1.47 3.0 2.2
[NG@n] 2.86 5.41 8.27 10.82 9.55 10.50
Rated torque —
[kgfom] 29.22 55.19 84.41 110.38 97.4 107.1
Instantaneous [N@n] 8.59 16.23 24.82 32.46 28.65 31.50
maximum torque [kgf®m] 87.66 165.57 253.23 331.14 292.3 321.3
Rated rotation .
speed [r/min] 1500 3000 2000
Maximum
rotation speed [r/min] 3000 5000 3000
[kg@n2x10-4] 5.66 10.18 14.62 19.04 27.96 27.96
Inertia moment ——
[gf@m@2] 5.77 10.39 14.92 19.43 28.53 28.53
Allowable load . . . .
inertia Motor inertia x 10 Motor inertia x 5
Rated power rate [kwis] 14.49 28.74 46.81 61.46 32.59 39.43
Speed and Standard Serial Type 19[bit]
position detector Option Quadrature Type Incremental 3000[P/R]
Method of " . . . .
protection Fully closed@®elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [C]
and features D
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] 5.04 6.72 8.50 10.03 12.76 12.84
§ Rotation Speed - Torque Characteristics§
APM-FEC5G APM-FE09G APM-FE13G
Torque[Nm] Torque[Nm] Torque[Nm]
10.0 160 0.0
80 Ny \ 240
12.0
6.0 \ Repeatedly used area \ 18.0 \\
Repeatedly used area %0 Repeatedly used arek
40 12.0
40 N
20 . : 8.0
Contindously used area Continupusly used area Continuqusly used iarea
0.0 0.0 0.0
O 1000 2000 SI]EEIi[I’/IHi?I]OUD O 1000 2000 SI]EEIi[I’/mi?I]OUD 0 1000 2000 SIJEEI‘][I/IIIi:)I?I]DOU
APM-FE17G APM-FF30A APM-FF22D
gglgue[Nm] ggrgue [Nm] %Irauelum]
2.0 \\ 2.0 2.0 -,
210 ™ 2110 210
Repeatedly used a ea\ Repeatedly used areeN\ Repeatedly used area
14.0 S 14.0 14.0
70 —— 70 2\ 70 .
Continuously used area Contjnuously used ared ﬁ Continupusly used area
0.0 0.0 0.0
0 1,000 2000 o catiof? 0 1000 2000 3000 4000 5000 0 1,000 2000 000

e
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< Product FeaturesServo FF35D FF20G FF30G FF12M FF20M FF30M
Motor Type (APM- )
Applicable Drive (L7T Al T) L771 A0J L7171 A03 L71 A0 L7171 A0O20 L71 AO
Rated Output [kw] 3.5 1.8 3.0 1.2 2.0 3.0
[NG@n] 16.70 11.45 18.46 11.46 19.09 28.64
Rated torque —
[kgf@m] 170.4 116.9 188.3 116.9 194.8 292.2
Instantaneous [N@n] 50.10 34.35 55.38 34.38 57.29 85.94
maximum torque [kgf®m] 511.4 350.6 564.9 350.7 584.4 876.6
Rated rotation .
speed [r/min] 2000 1500 1000
Maximum .
rotation speed [r/min] 3000 3000 2700 2000
[kg@n2x10-4] 46.56 27.96 46.56 27.96 46.56 73.85
Inertia moment —
[gf@m@2] 47.51 28.53 47.51 28.53 47.51 75.36
Allowable load . .
inertia Motor inertia X 5
Rated power rate [kwis] 59.89 46.92 73.14 46.94 78.27 111.04
Speed and Standard Serial Type 19[bit]
position detector Option Quadrature Type Incremental 3000[P/R]
Method of . . . . .
protection Fully closed@®elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
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 [ka] 17.48 12.88 17.42 12.82 17.74 25.04
8§ Rotation Speed - Torque Characteristics§
APM-FF35D APM-FF20G APM-FF30G
E:[;nlr[tjluelum] J&l@ue[Nm] g&rgue[Nm]
100 \ 320 R e \\
\ 400 \
00 o Repeatedly used area
- Repeatedly used area \ o0 p y g 00 Repeatediy used area\
10.0 ‘--""')' 8.0 - ——
' Continuously used area Continuously used area 10.0 Continuously usediarea
0.0 0.0 0.0
0 ]UOO 2000 SIJEEI‘][I/%QPO O 1000 2000 SI]EEIi[I’/I%iE]OO O 1000 2000 SI]EEIi[I’/I%iE]OO
APM-FF12M APM-FF20M APM-FF30M
4Taraue[um] gﬁlgue[um] ]TODlTSE[Nm]
32.0 80.0
4.0
~N
*" [Repedtedly used area\ \ \ e dl d\}&
3 u ‘ k
160 P y \ B0 "Repeatedly used area 100 Repeatedly used a a\
8.0 - = 120 Conti | d 20.0 -
Continuouslyiused atea ontinuously: used area Continuously used ared
0.0 0.0 0.0
0 500 1000 1500, 200 0 500 1000 LEDO, 2000 0 5O 1000 1509 2000
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4. Product Specifications

< Product FeaturesServo FG22D FG35D FG20G FG30G FG12M FG20M FG30M
Motor Type (APM- )
Applicable Drive (L7T Al 1) L71T A035 | L7171 A0 L7TAO L7171 A020 L7T1 AO
Rated Output [kw] 2.2 3.5 1.8 29 1.2 2.0 3.0
[NGn] 10.50 16.71 11.50 18.50 11.50 19.10 28.60
Rated torque —
[kgf@m] 107.1 170.4 116.9 188.4 116.9 194.9 292.3
Instantaneous [N@n] 3151 50.12 34.40 55.40 34.40 57.30 85.90
maximum -
torque [kgf@m] 321.3 511.3 350.8 565.1 350.8 584.6 876.9
Rated rotation [/min] 2000 1500 1000
speed
Maximum . 1700
rotation speed [r/min] 3000 2700 3000 2700 2000
[kg@n2x10-4] 41.13 71.53 41.13 71.53 41.13 71.53 117.72
Inertia moment —
[gf@m@2] 41.97 72.99 41.97 72.99 41.97 72.99 120.12
Allowable load ; ;
inertia Motor inertia X 5
Rategtp:""er [kw/s] 26.78 38.99 31.91 47.66 31.91 51.00 69.70
Speed and Standard Serial Type 19[bit]
position ]
detector Option Quadrature Type Incremental 3000[P/R]
Method of " . . . .
protection Fully closed@elf-cooling IP65 (excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0-40 [ C]
and features o
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] 15.40 20.16 12.40 20.16 15.42 20.22 28.02
§ Rotation Speed - Torque Characteristics§
APM-FG22D APM-FG35D
4Taraue[um] : 6Taraue[um]
00 43.0
\ %.0
20.0 Repeatedly used area\
Repeatedly used area \ 2.0 \
0.0 " —— 1.0 \
Continuously used iarea ) Continuously used areﬁ
0.0 0.0
0 ]'UOO 24000 SDEEU[I[I%iQPO 0 ]'UOO 24000 SDEEU[I[I%iQPO
APM-FG20G APM-FG30G
Torque [Nm] E‘jl'&ra ue[Nm]
0.0 N\
N\ 40.0 \
00 Repeatedly used area\ | 3
H Y US N Repeatedly used area\
100 20,0 TN
f‘ortipnmnel\l snd area_—- = ﬂ
Y Continuously used area ‘l
0.0 0.0
0 1.000 2.000 SDBEI‘J[I[%QPO 0 1,000 2,000 Speed[lll%igloo
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10. Product Specifications LS Mecapion

APM-FG12M APM-FG20M
Jgrgue[um] g&raue[um]
.0
Z1.0 e
5, |Repeatedly used ar%\ Repeaedly used area)
‘ N 20 o
9.0 )
Continbiously used arda Contiuously used area
0.0 0.0
0 500 LOOO 1’S%OIJBl!ﬂ[’flllzlll'lqgo 0 500 LOOO LS%OIJBl!ﬂ[’.’lllzlll'lqgo
APM-FG30M
Torque[Nm]
100,0
80.0 \
80.0
Repeatedly used al
40,0
20.0 -
Continuously used area
0.0
0
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LS Mecapion 4. Product Specifications

y Electric Brake Specifications

Applicable

. APM-SA | APM-SB | APM-SC | APM-SE | APM-SF | APM-SG | APM-FB | APM-FC
Motor Series

Purpose Maintenance of a certain position after stop(refer to Note 2 below)

Input voltage (V) DC 24V DC 90V DC24V
Static friction 0.32 1.47 3.23 10.4 40 74 1.47 3.23
torque (

Capacity (W) 6 6.5 9 19.4 25 32 6.5 9
Coil resistance 96 89 64 29.6 23 327 89 64
(a)
Rated current (A) 0.25 0.27 0.38 0.81 1.04 0.28 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 certain position after 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.

LS Mecapion 10-21




10. Product Specifications

10.1.2 Outline Diagram

A SA Series | APM -SAR3A, APM -SAR5A, APM -SAO1A, APM -

SAO015A
A CBiO.Sm
31 ix 43.5
©l0.041A) I l
| I [é
) 2—94.5 O% 2.5 5!
LC 36.5
LM+0.5
L+0.5
Pin No. | Line color| &% — ﬁ — PianO- Sign;‘:‘:m!
=R 1| Red | U ©@@) ———
e 2 [ vene [y el
4 Gr:n (Groundline. é D;?g;v ; t
172167—1 Power connector pin layout 172169-1 Encoder connector pin layout 172165—1 Brake connector pin layout
(Power connector) (Encoder connector) (Brake connector)
External Dimensions )
Name Weight (kg)
L LM LC CB
SAR3A 100(137.5) 76(112.5) 42.5 66(102.5) 0.32(0.67)
SAR5A 108(144.5) 83(119.5) 49.5 73(109.5) 0.38(0.73)
SAO01A 125(161.5) 100(136.5) 66.5 90(126.5) 0.5(0.85)
SAO015A 145 120 86.5 110 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)
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4. Product Specifications

A SB Series | APM

-SBO1A, APM -SB02A, APM -SBO4A

CB

[L[0.04[A
30.5
Oil Seal
0.04
. il Y
,4 I \
T w J
-
3 Lc 38.5
LM
L+0.5
Pin No.|Line color| 3t _‘ﬁ . PInWNo. Slgnalx m
=R CHE EEE -
e [ v el — ESE
Gr::n Ground ine g Dcocsv ; t
8 SHIELD
172167-1 Power connector pin layout 172169-1 Encoder connector pin layout 172165—1 Brake connector pin layout
(Power connector) (Encoder connector) (Brake connector)
External Dimensions )
Name Weight (kg)
L LM LC CB
SBO1A 121.5(161.5) 91.5(131.5) 52.5 61(101) 0.82(1.4)
SB02A 135.5(175.5) 105.5(145.5) 66.5 73(115) 1.08(1.66)
SBO4A 163.5(203.5) 133.5(173.5) 94.5 103(143) 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.
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10. Product Specifications

A SC Series | APM
APM -SCO08A, SCO06D,

-SCO04A, SCO03D,

APM -SCO6A, SCO05D,
APM -SC10A, SC07D

; e “
504 % r 34 27.
b E=nng '
36 74‘
30 1
[ve] o -~ """ " " V0 00——rr - N
~
=
D% B
3 1
L 3 10
A
#]0.02] = 2
LM
L +0.5
ﬁ Pin No.| Line color| femt — ﬁ —/ PinWNo- SignaIA’iame
~ . 1 | red [ U 2 z s
Q) 2 | white | v %% : S:
3 Black W = g 5C +5v H:Na i‘%"i‘
9@ 4 | Green |coundine @@ g SHIELD z1l-
172167—1 Power connector pin layout 1721691 Encoder connector pin layout 172165-1 Brake connector pin layout
(Power connector) (Encoder connector) (Brake connector)
N External Dimensions Weight
ame
L LM LC CB S (ka)
o 158(198.5) | 118(158.5) 79 87(127.5) 14 | 1.88(292)
Sooor 178(218.5) | 138(178.5) 99 107(147.5) 16 2.52(3.56)
oo 198(238.5) | 158(198.5) 119 127(167.5) 16 | 315(4.22)
oo 218(258.5) | 178(218.5) 139 147(187.5) 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.
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4. Product Specifications

A SE Series | APM

-SEQ09A, SEO6D, SE05G, SEO3M, APM
SE11D,SE09G,SEO6M, APM

APM -SE30A, SE22D, SE17G, SE12M

-SE15A,
-SE22A, SE16D, SE13G, SEO09M

58
[B]0-04]A] -ﬁ
- - 40 7J‘
o K Ul 25
@ Zos o) | N )
i oy
(Shoft) 3 s
. (@) S s [ B J)
: B
[#[o0z
130 4-99 5 MJ
[Loos A Lc 38.7
LM£0.5
w EEEE s
ESOOOO B V E BK+|
C w F BK-|
MS3102A20-15P Power connector pin layout
(Power connector)
Lo OAOB e s’gﬁ‘; fte ilzx
O oN oo & T WA
58 o ==
Cot S
MS3102A20-29P - .
(Power connector) Encoder connector pin layout
. . Key .
Name External Dimensions Dimensions W(ilg)ht
g
L LM LC S | T|wW, | U
SE09A, SE06D, SE05G, 201(240) | 143(182) | 94 | 19 |5 5 | 3 5.5(7.04)
SEO3M
SE15A, SELID, SE09G, 225(264) | 167(206) | 118 | 19 | 5 | 5 | 3 7.54(9.08)
SEO6M
SE22A, SE16D, SE13G, 249(288) | 191(230) | 142 | 22 | 6 | 6 | 3.5 | 9.68(11.22)
SEOSM
SE30A, SE22D, SE176, 273(312) | 215(254) | 166 | 22 | 6 | 6 | 3.5 | 11.78(13.32)
SE12M
Note 1)  Use DC power (24 V) to operate the brake.
Note 2)

The sizes in parentheses apply when attached to the brakes.
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10. Product Specifications

A SF Serie s | APM -SF30A, SF22D, SF20G, SF12M, APM -LF35D,
LF30G, SF20M, APM -LF30M
105+£0.5
% ‘
gl %\T [©]0.04[A ~—T79 -/ % 7405
60 = &
Sos
_—
e—
3.2 18‘
[[ooal~ Lc 52
LM£0.5
L+0.5
e | S99 [ na | 309
HTQ NBE‘ PDN“ Fﬂ/:l:é %E é DC_+5V]
] v £ BK+ JG SHIELD
MS3102A20-15P c w F i MS3102A20-29P
(Power connector) Power connector pin layout (Power connector) Encoder connector pin layout
External Dimensions Key Dimensions Weight
Name k
L LM LC | LR S QK | T | w | U (kg)
SF30A,SF22D,
SF20G,SF12M 262(315) 183(235) 133 79 35+0.01 60 8 10 12.4(19.2)
LF35D, 296(348) 217(268) 167 79 35+0.01 60 8 10 17.7(24.9)
LF30G,SF20M ' ' ’
LF30M 346(398) 267(318) 217 79 35+0.01 60 8 10 26.3(33.4)
Note 1)  SF30M or above models have eye bolts.
Note 2)  Use DC power (24 V) to operate the brake.
Note 3)  The sizes in parentheses apply when attached to the brakes.
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4. Product Specifications

A SG Series

SG20M, APM -LG30M

| APM -SG22D, SG20G, SG12M, APM -LG35D, LG30G,
Brake power connector Encoder connector
+0.5(13540.5)

Power connector

e st gl
s )
D <
-B-
m A LC 67
LM£0.5
A O v S A pnta | SO | pinno| ol Fnno| Sl
- - 0o oA Alu (e ONZ:BPC ] g& < 2 N g Eit
0 [Gound LE ) [SHIELD s N
M12 Tap, Depth 25 {tioa | Brake connector pin layout
MS3102422—17p POWercommectorpinlayout )00 20p Encoder connector pin layout MS3102A14-7P
(Power connector) (Encoder connector) (Brake connector)
N External Dimensions Shaft, Key Dimensions Weight
ame
L LM LC | LR | LF S Q | QK | T |[W]| U (Kg)
SG22D, 237 172 122 16.95
SG20G,SG12M | (303) | (238) (30.76)
LG35D 257 192 21.95
: 142 65 22 | 35-0.016 | 60 55 8 10 5
LG30G,SG20M | (323) | (258) (35.7)
2 22 .
LG30M 93 8 178 308
(359) | (294) (44.94)
Note 1)  Use DC power (90 V) to operate the brake.
Note 2)  The sizes in parentheses apply when attached to the brakes.
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10. Product Specifications

A APM -HBO1A (Hollow Shatft), APM

APM -HBO4A (Hollow Shaft)

48.5

-HBO2A (Hollow Shaft),

CB

: 1]0.04
e
~
co.5
[
L LC 3 0.04
27 LM 15
L+0.1
Pin No.| Line color| 3o . ﬁ ’_ Piano‘ Sign;l/:ia =
=N | Red [ U ] o
2 Jvtwe |y oL S
4 Green |Groundiine é DSCH\;ZV
172167—1 Power connector pin layout 172169-1 Encoder connector pin layout
(Power connector) (Encoder connector)
External Dimensions
Name Hollow | weight (kg)
L LM LC CB Shaft
Diameter
HBO1A 140.5 98.5 63.5 25 15 0.89
HBO2A 154.5 112.5 77.5 39 15 1.16
HBO4A 182.5 140.5 105.5 67 15 1.69
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4. Product Specifications

A APM -HEO9A (Hol low Shaft), APM  -HE15A (Hollow Shaft)

62.4
R
! !
anan
[Flo.02]8]
] [ATooz)
= |
=iy - L
J 25 8l el IS I
. 22| % / [ il g ¢
130 4-09 22
e LC
LM
L
. PinNo.| SSTT pyy o[ Sorel
i
B \ SL—
c W DCm/ﬁ»ﬁv
0 |G 3 }SH\ELD
MS3102A22—17p  PoWer connector pin layout MS3102620—20P Encoder connector pin layout
(Power connector) (Encoder connector)
External Dimensions
Name Hollow Weight (kg)
L LM LC Shaft
Diameter
HEQ9A 207 150 111.5 40 5.82
HE15A 231 174 135.5 40 7.43
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10. Product Specifications

A FB Series: APM -FBO1A, APM -FB02A, APM -FBO4A

D
Pawear Supply Connectar Brake Connector Encoder Connector
1““IE} 217 I;;
=
30 12 ’_E_DL
_—T_.1 % | ,
- J
D
: 1=
g l
/ § D]
| & L
X ; u )
A §
406 PCOTO #1002 = !
DGZ k] L 40.7
A “LM£0.5"
g == = IO
\J'_l:‘: J [ i | FJ: 1 |‘_1 g 102
AR ] i L
D]
|-
L
D
o 1
Pin Signal Color
Pin Color Signal 1 MA Green
1 Black W 2 SLO White
2 White W 3 v Yellow
3 Red U 4 oV Black
4 Green | Ground 5 Shield FG
<Power Connector> 6 MA Blue
7 SLO Pink
o = . p—" 8 - Orange
— 3 Pin Signa 9 Y] Red
\;ﬂ ; E; <Encoder Connactor >
\O .OJ
External Dimensions .
Name Weight(kg)
L LM LC
FBO1A 109(149.2) 79(119.2) 43.5(43) 0.72(1.3)
FBO2A 120(160.2) 90(130.2) 54.5(54) 0.94(1.52)
FBO4A 140(150.2) 110(150.2) 74.5(74) 1.32(1.9)
Note 1)  Use DC power (24V) to operate the brake.

Note 2)
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The sizes in parentheses apply when attached to the brakes.




LSvMecapion

4. Product Specifications

A SC Series | APM  -FC04A, FC03D, APM -FCO06A, FCO05D ,
APM -FCO8A, FC06D, APM -FC10A, FCO7D

Brake Connector

Power Supply Connector 225 7‘75‘ 16 |96 07 r']‘:_:'
w0 /_x_#JI [y L, _ | _\Mmmmw
ol L e
,7t | | ] []2
36 £ 1
|
_ ] _ _ i _ ]
\
: Iy i b
- = L 4
#1002
(TTo0% Ta -
I B el
i ] T | D a1
|
= = — = — o P
L |
W] i
<When the cable direction is opposite from the shaft direction>
Pin Signal Color
n Signal Color 1 MA Green
w Black 2 SO | White
v White 3 - Yellow
y Red 4 0v__| Black
Ground | Green 5 Shield 0
<Power Connector> 6 ™A Blue
7 SLo Pink
31 8 - Qrange
= 2 Pin Signal 9 +5V Redg
b o6 1 Bl <Encoder Connector>
2 B2
CRE)
External Dimensions .
Name Weight(kg)
L LM LC S
FCO4A,FCO3D | 136.5(177) | 96.5(137) | 61(60.5) 14 1.56(2.6)
FCOBA,FCOSD | 154.5(195) | 114.5(155) | 79(78.5) 16 2.18(3.22)
FCO8A,FCO6D | 172.5(213) | 132.5(173) | 97(96.5) 16 2.72(3.76)
FC10A,FCO7D | 190.5(231) | 150.5(191) | 115(114.5) 16 3.30(4.34)

Note 1)
Note 2)

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

The sizes in parentheses apply when attached to the brakes.
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10. Product Specifications

A FE Series | APM -FEQ9A, FE15A, FE2
FE16D, FE22D, FEO3M, FEO6M, FEO9M, FE12M, FEO5G, FEO09G,

FE13G, FE17G

0.02

0.04 [4]

2A, FE30A, FEO6D, FE11D,

<Standard>
External Dimensions Key Dimensions )
Name Weight(kg)
L LM LC| S QW | T |W| U
FEO9A,FE06D,FEO5G,FEO3M 197 139 90 [ 19| 25 | 5| 5 3 5.04
FE15A,FE11D,FE09G,FEO6M 217 159 110 | 19 | 25 | 5| 5 3 6.74
FE22A,FE16D,FE13G,FEOOM 237 179 130 | 22 | 25 | 6| 6 | 3.5 8.48
FE30A,FE22D,FE17G,FE12M 255 197 148 | 24 | 36 | 7 | 8 4 10.05
<Brake>
External Dimensions Key Dimensions .
Name Weight(kg)
L LM LC| S QW | T | W | U
FEO9A,FE06D,FEO5G,FEO3M 236 178 90 |19 | 25 | 5| 5 3 6.58
FE15A,FE11D,FE09G,FEO6M 256 198 110 |19 | 25 | 5| 5 | 3 8.28
FE22A,FE16D,FE13G,FEO9M 276 218 130 | 22| 25 | 6| 6 | 3.5 10.02
FE30A,FE22D,FE17G,FE12M 294 236 148 | 24| 36 | 7 | 8 4 11.59

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










































































































