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Introduction

Introduction

Hello. Thank you for choosing LS Mecapion L7NH Series.
This user manual describes how to use this product safely and efficiently.

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

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

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

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

Precautions Definition

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

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

A\ caution damage.

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

Electric Safety Precautions

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

A Ground both the servo drive and the servo motor.

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

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

A Do not operate the device with wet hands.

A Do not open the servo drive cover during operation.

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

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

A Fire Safety Precautions

A Caution

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

A Disconnect the input power if the servo drive malfunctions.
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A Installation Precautions

Store and operate this product under the following environmental conditions.

. Conditions
Environment -
Servo drive Servo motor
Operating 0~ 50 0~ 40
temp.
Storage temp. | -20 ~ 65 -10 ~ 60
Operating
humidity ) )
Below 90% RH (no condensation) 20~80% RH(no condensation)
Storage
humidity
Altitude 1000 m or lower
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 the
Spacing control panel
More than 40 mm at the bottom of the
control panel
More than 30 mm on the left and right
sides of the control panel
More 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
Other combustible gas.

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

impacts.

A\ Caution

> > >

> > > >

motor.

> > > > >

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

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

> > > > >

>

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.

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

Always use the robot cable if the motor moves.

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

A Startup Precautions

/A Caution

> > > >

>

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

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

Before you turn on the power, check the motor's ID and the encoder pulse for L7NHA x x|
Set the motor ID[0x2000], the encoder type[0x2001] and the encoder pulse ([0x2002]) for
L7NHAc x x first after you turn on the power.

After you complete the above settings, set the drive mode for the servo drive that is connected
to the upper level controller in Operation mode[0x6060].

Refer to Chapter 1.2 "System Configuration” to perform 1/O wiring for the servo drive according
to each drive mode.

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

A Handling and Operating Precautions

/A Caution

D> > > >

Check and adjust each parameter before operation.

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

Do not touch the heat sink during operation.

Be sure to attach or remove the 1/0 and ENC connectors when the power is off.
Extreme change of parameters may cause system instability.
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A Usage Precautions

A Caution

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

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

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

A Only use approved servo drive and servo motor combinations.

A The electric brake on the servo motor stops operation. Do not use it for ordinary braking.

A 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.

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.

A Repair/Inspection Precautions

A\ Caution

>

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

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

> >

A General Precautions

A 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.

A 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.
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A EEPROM Lifespan

A\ Caution

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

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

LS Mecapion ‘ vii
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1. Product Configuration

1.1

Product Configuration

Product Verification

1. Check the name tag to verify that the product received matches the model ordered.
Does the servo driveds name plate match?
Does the servolatemdch?r é6s name

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

Does the regenerative resistor conform to the required standard?

m

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?




1. Product Configuration

1.2

Product Specification

A Designation of L7NH Series

L7/ NH A 004 U AA

ﬁznnfes Cog:ir:/l;mTcya;Z)n / Vlonlfaug;e Capacity Encoder Type Option
001 : 100W
002 : 200W Blank -
004 : 400W Stan dar. d
008 : 750W Product

L7 Series NH : Net_work/ A: 200Vac 010 : 1kW U: Universal
All-in-One Type B: 400Vac 020 : 2kwW ' Marking -

035: 3.5kw Exclusivé
075 : 7.5kwW Option
110 : 11.0kw
150 : 15kwW




LS 1. Product Configuration

A Degination of Servo Motor

APMIFr SBO4ANK1G103
| ‘ ‘

.

[ Gearbox
Servo Motor Motor classfication
Capacity 03 1/
R3: 30[W] Encoder Type Shaft :
R5: 50[W] Cross-section 10: 1/10
Motor Shape ) N: Straight
01: 100
S: RealAxis 02: 200[\/\/] Quadrature(Pulse Type) K: One-sided round
- 200[W] A: Inc. 1024[ppr Gearbox
H: Hollow Shaft [ppr] c:ccut Specifications
B: Assembly 03: 39901 B: Inc. 2000[ppr] D: D Cut N Pe ent N
: : : on-existent : No
F: Flat Type 0%: 49001 C: Inc. 2048[ppr] T: Tapering b
: 05: 450[W)] } : gearbox
D: Inc. 2500[ppr] i .
L:L7 Only . R: Double-sided round G1: For general
06: 550/600[W] E: Inc. 3000[ppr] ) ‘ : g
07: 650[W] F Inc. 5000[ppr] ey industrial purposes
08: 750/800[W] T pp H: Hollow Shaft (Floor Mounted)
Flange Size : G: Inc. 6000[ppr]
A 40 Fl 09: 850/900[W] G2: For general
: ange . .
B: 60 Flange 10: 1.0[kW] Serial BiSS i Seal Bra industrial purposes
C: 80 Flange S (Communication Type) 1 >eal, brake (Flange Mounted)
D: 100 FI 9 150: 15.0[kW] N : 19bit SingleTurn Non-existent : None G3: Precise Gearbox
’ ange 220: 22.0[kW] M : 19bit MultiTurn included
E: 130 Flange .
300: 30.0[kW] 1: Oil Seal attached
F: 180 Flange
370: 37.0[kW] 2: Brake attached
G: 220 Flange 3: Ol Seal, Brake
H: 250 Flange attached
J: 280 Flange Rated RPM
A: 3000[rpm]
D: 2000[rpm]

G: 1500[rpm]
M: 1000[rpm]




1. Product Configuration LS

1.3 Part Name s

1.3.1 Part Names of Servo drive

L7NH Series(100W, 200W, 400W)

Display
This displays numerical values such as the
L7NH state and alarm number

Connector for Analog monitor
Connector for Analog output signal

Node address setting switch

|
State LEDs N s
These LED indicate the current EtherCAT state Thls switch is to set the node address of the
drive. You can set the node addresses from
0to 99..
CHARGE lamp @
This turns on when the main circuit power is on % USB Connector
This port communicates with a personal
= computer
EtherCAT Communication port(IN
Main power connectors (L1, L2, and L3) Tmi erC Co unication port(IN)
These terminals connect to the main circuit m‘ [
input. S
|35
DC Reactor connectors (PO,P1) I E-Jmi EtherCAT Communication port(OUT)
These terminals connect to the DC reactor to =
suppress high-frequency power(PO-PI) — i 8
Short circuit these when not in use
Regenerative resistance H n@ Safety connector
connectors(B+,8,Bl) e connector connects safety devices
These terminal connect to be external I : Y .

- - -If you are not using any safety devices, be sure
regenerative resistor to install the safety jump connector on the L7NH
-Short B and Bl for basic installations Y jump
-If you are using an external resistor,
connect it to the B+ and B terminals
Control power terminals (C1,C2) g, e Input/output sigpal connector .

These terminals and for the control power input This connector is for sequence input/output

signals.
O L
u 8 ]
Servo motor connecting terminal (U,V,W) Jvi(sf %
T o o e et Wl | Sl Encodercomecto
P = This connects to the encoder installed on the

o = servo motor

Ground terminal [
The ground terminal prevents electric shock

A,




LS viecapi 1. Product Configuration

L7NH Series( 80 OW, 1KW)

Display
This displays numerical values such as the
L7NH state and alarm number

Connector for Analog monitor
Connector for Analog output signal

| cMARGE

Node address setting switch

This switch is to set the node address of the
drive. You can set the node addresses from
0to 99..

CHARGE lamp =~ ———M8 —
This turns on when the main circuit power is on

State LEDs
These LED indicate the current EtherCAT state

UsB

USB Connector
This port communicates with a personal
computer

’ >
Main power connectors (L1, L2, and L3)

These terminals connect to the main circuit power
input.

=N

Y~ EtherCAT Communication port(IN)

DC Reactor connectors (PO,Pl) —»
These terminals connect to the DC reactor to
suppress high-frequency power(PO-PI)

Short circuit these when not in use

Regenerative resistance -
connectors(B+,B,BlI)

These terminal connect to be 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

<4—— EtherCAT Communication port(OUT)

_ OUT=F_ECAT

Safety connector

This connector connects safety devices.

-If you are not using any safety devices, be sure
to install the safety jump connector on the L7NH

Control power terminals (C1,C2)
These terminals and for the control power input Input/output signal connector

This connector is for sequence input/output signals.

Servo motor connecting terminal (U,V,W) —»
These terminals connects to the main circuit

cable(power cable) of the servo motor Encoder connector

This connects to the encoder installed on the
servo motor

ENCODER

Ground terminal ( W > @ @ L

The ground terminal prevents electric shock
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L7NH Series(2KW, 3.5KW)

Display )
This displays numerical values such as the Connector for Analog monltor_
L7NH state and alarm number Connector for Analog output signal

CHARGE . .
Node address setting switch

This switch is to set the node address of the
drive. You can set the node addresses from
0to 99..

N\ USB connector

This port communicates with a personal
computer

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

State LEDs
These LED indicate the current EtherCAT state

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

W¥EtherCAT Communication port(IN)

«—— EtherCAT Communication port(OUT)
DC Reactor connectors (PO,Pl) —————»

These terminals connect to the DC reactor to
suppress high-frequency power(PO-PI)
Short circuit these when not in use

OUT "= ECAT

Safety connector

This connector connects safety devices.

-If you are not using any safety devices, be
sure to install the safety jump connector on
the L7NH

STO

Regenerative resistance

connectors(B+,B,Bl) -
These terminal connect to be external
regenerative resistor

-Short B and BI for basic installations

-If you are using an external resistor,

connect it to the B+ and B terminals/v

Control power terminals (C1,C2)
These terminals and for the control power input o

< Input/output signal connector
This connector is for sequence input/output
signals.

/o

Servo motor connecting terminal (U,V,W) — ¥4
These terminals connects to the main circuit
cable(power cable) of the servo motor

'« Encoder connector
This connects to the encoder installed on
the servo motor

ENCODER

5 7
Ground terminal O & & ©J Hf U

The ground terminal prevents electric shock




LS 1. Product Configuration

1.3.2 Part Names of Servo motor

80 Flange orbelo w

Mot Motor Power
otor Cable
Connector Encoder
| Connector
|
[& Encoder
Cable
v
Shaft
¢ . 17 ? .
7/

# ¢ ¢ Encoder

Bearing Cap Flange Frame Housing Cover

130 Flange or above

Motor
Encoder
Connector
ee————
?
v Encoder
Shaft ==——| B Cover
. . '
; [
Bearing Cap Flange Frame Housing




1. Product Configuration LS vecapio

1.4  System Configuration Example

The figure below shows an example of system configuration using an L7NH drive.

Power supply

3 phase AC220V Upper
controller

RST

MCCB Oscilloscope 0]
In the case that over DAQ
current flows, the A ©
circuit is turned off. m ’

(Y [ [ [ [ ]

Node address setting
switch

Noise filter B~ ‘v = s, .
5
Protection for noise | | Analog monitor cable N .
from power supply T B B
s

(N 5L MC EtherCAT PR
communication cable
ervo ON/ OFF
il
.
s 1 JIf yaul aze nat.
using any safety H
-’} < devices, be sure to i Mini USB
DC reatiar install the safety Mini USB cable
connector jump connector on cable
Short circuit this when Bo— Safety c?blelgﬂé:] . Mini USB
not in UW Input/output I/O : s cable
I: H 2. To use safety
L) t device -
1 .
Regenerative H &
: eee 143 L
resistance - E‘Ej::]_\“_ °
connectors safe equipment
1.Basic installation
- Short(B, Bl)

2.1f you are using
an external resistor Motor cable

- connect | to
(B, B+)

Servo
motor




2. Wiring and Connection

2.1

2.1.1

2.1.2

2.1.3

Wiring and Connection

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.

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.

A 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.

o

(SR Ut u
v-v |7
Wi W

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

the drive.

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

A In order to protect against moisture or condensation in the motor, make sure that insulation

resistance is 10 ¢ (500 V) or higher before installation.




2. Wiring and Connection

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

v

0.03 “ or below (peak to peak)

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 | X
N
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.

N\

A Do not apply pressure to or damage the cables.

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




2. Wiring and Connection

2.2

2.2.1

The Servo Drive

Operating Environment

Iltem Requirements Notes
. A Caution

Ambient 0 50 ] . -

temperature A Install a copllng fan on the control panel to maintain
an appropriate temperature.
A\ caution
Ambient Condensation or moisture may develop inside the drive during
humidity 90% RH or lower | prolonged periods of inactivity and damage it.

Remove all moisture before operating the drive after a
prolonged period of inactivity.

Vibration . . . . .
External : Excessive vibration reduces the lifespan of the machine and
L acceleration 4.9 .
vibration may cause malfunctions.
> or lower

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. Wiring and Connection

2.3

2.3.1 Block Diagram of L7NH

Internal Block Diagram of Drive

(10OW~400W)

Diode
Three-
Phase 4 4
Power Input Current
AC200~230V 1 Sensor U
T
L2 M E
L3 w
r——-Memiste— | [k R )
i
<
Tontrol Power Main Power
" " Relay . PWM Signal U,V Current DB
Failure Failure Temperature Volt Braking Temperature y :
X o Detection J Detection Operation De%&gfn Operation Detection sC D_e[ecuon Detection Operation
Detection Circuit - - N - reuit

Single Phase

Power Input

AC200~230V ]

Maim
control (W) Power circuit access

U,V Current
DC Voltage

Converter

EtherCAT

e Commn “
Communicglion
uUsB uss L
—————#=— Communica«en USB OTG FS

BiSS B, BISSC
TAMAGAWA

MCU / FPGA

Sinusoidal,
AnalogHall

CN2

Encoder Input

P/C Insulation I/F

' !

‘efy function

connection(STO)

input u!gul Digital input Digital output Analog Input Analog output
(2 points) (1'point) (8 points) (4 points) (1 points) (2 points)
Safety device Input/Output

connection(l/Q) Analog monitor

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

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

pins..




LS 2. Wiring and Connection

2.3.2 Block Diagram of L7NH (800W~3.5kW)

Diode IGBT Note 3)
Three-
Phase 4{ 4{ 4{
Power Input enerative Current
AC200~230V ™~ Tesistahe Sensor
1 o Tessta nser u
L2 |1 Thermister v
1 | M E
£ ! | | w
i i
i i
h |
LR R '
i m T
| |
,,,,,,,,,,,,,,,, N SO S
‘rfffTherrms(erfﬁ‘
} I
[ —— a
ontrol Power wer
. Relay PWM Signal U,V Current DB
Failure Failure Temperature Volt. Braking Temperature ! ! .
. Detection Detection Operation De%a%an Operation Detection s Dgtecllon Del_ecu_on Op_eral!on
Detection - - N N Cjrcujt
Single Phase
Power Input
AC200~230V

vram - »
control Y] POWER Circuit contact

UV Current
DC Voltage

BiSS-B, BiSS-C
TAMAGAWA

A/D
BherCAT Converter
In/Out, BtherCAT
CommunicgT8n ESC MCU / FPGA
use uss -
— = Communicpsen USB OTG FS

Sinusoidal,
AnalogHall

e Encoder Input

CN2

C P/C Insulation I/F
ety function .
input o):nput Digital input Digital output Analog input Analog output
(2 points) (1 point) (8 points) (4 points) (1 points) (@ points)
Safety device Input/Output ‘ Analog Monitor
connection(STO) connection(l/0) Connection

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

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

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




2. Wiring and Connection

2.4

Power Supply Wiring

>

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

/A Caution

Overvoltage can damage the drive.

A Connecting commercial power to the U, V and W terminals of the drive is extremely dangerous.
Always supply power via the L1, L2 and L3 terminals.

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

Model Resistance Stande}rd * Notes
Value Capacity

100[W]

200[W] 100 Y Built-in 50 W

400 .

(Wi A\ caution
800[W] For information about resistance during
. . regenerative capacity expansion, refer to

40 Y | Built-in 100 W | gection 2.4.4, "Optional and Peripheral

1[kw] Devices. 0

2[kwW]
13 VY Built-in 150 W

3.5[kW]

A Configure the system so that the main power (L1, L2, L3) is supplied after the control power (C1,
C2). (Refer to Chapter 2.4.1 iL7NH Wiring diagram. 0 )

A 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.




2. Wiring and Connection

2.4.1 L7NH Wiring Diagram  (100W~3.5kW)
AC 200~230[ V] Srvo dr
RS T ot 1 rvo drive

I Ll min Min
a+

)0

DC react or

N j s
B H POR
A e o o
I IR 1 1 U
- | L1 V
| L2 W
| L3 oOp—
& B
(0%
It Encoder
1Ry -
A arn¥
‘a 3 B+
+24 17 B Ext er nal
v - Aarm ; regener ati ve
18 B Note 2) resi st ance
ON\L

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

Check the B and BI short-circuit terminals and the 100[W]~400[W] (50[W], 100[q]), 800[W]~1[KW] (100[W],
40[q]), and 2[KW]~3.5[KW] (150[W], 13[q]) regenerative resistors before use. If the regenerative
capacity is higher because of frequent acceleration and deceleration, open the short-circuit pins
(B, BI) 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 2.4.3, "PAiwer Circuit

L L

| ~—|

El ectrical

Componer

Press the button on the 100[W]~1[KW] drive terminal to attach or remove wires to the main circuit power unit.
For the 2[KW]~3.5[KW] drive, use a (-) flathead screwdriver to attach or remove the wires.

2-7




2. Wiring and Connection

2.4.2 Power -On Seguence

A Power -On Sequence

A Wiring of power connects with electromagnetic contactor on main circuit like above wiring
diagram(2.4.1). Please configure that magnetic contactor off When the alarm from external

sequence.

Please input control power(C1,C2) at the same time with main power(L1,L2,L3) or before it. In
addition, shut off control power at the same time with main power or after it when shut off the power

supply.

A After 2~2.5 seconds the power is turned around, alarm is on steady state. Atfter that, L7P drive
recognizes servo-on command signal. Therefore, when power supply is connected and servo-on
command signal seems to work at once, but, it actually takes over 2~2.5 seconds to operate servo-
on command signal. When designing a power-on sequence, please take this into consideration.

A Timing Chart

Control Power On OFF

Servo On Command
OFF

. ON
Servo On Operation
OFF

(On, when nomal
operation state)

Main Power, ON

ON

OFF

Alram ON 3

|, 2~2.5[s]

4’4“7

2.4.3 Power Circuit Electrical Components

Name 100W | 200W | 400W 800W | 1kw 2kW 3.5kW
MCCB(NFB) ABS33bM(8A) 12A 24A
Noise Filter (NF) RFY-4010M 4020M 4030M
DC reactor HFN-6(6A) HFN-10(10A) HFN-30(30A)
MC GMC-9(11A) GMC-18(18A) GMC-40(35A)
Wire AWG16 AWG14 AWG12
(1.25 SQ) (2.0 SQ) (4.0 SQ)

Crimp terminal

UA-F1510, SEOIL
(10mm Strip & Twist)

UA-F2010, SEOIL
(10mm Strip & Twist)

UA-F4010, SEOIL
(20mm Strip & Twist)

Regenerative
resistor

(Default)

50[W]
100q

100[W]
40q

150[W]
13q




LS C 2. Wiring and Connection

2.4.4  Optional braking resistance

Product Name Applicable e

Category . Drive Specifications

188.35 300

172 J

[ _ = ]
o ,_'7 I = — T T
Braki APC 100W] L - -

. raking -
Resistance resistance 140R50 200[W] 144,38
400[W] |

22

198

Braking APC- 800[W] 15

eSS | restance | 00RO | agew —
b — T
; S —_— T P

T
L
T o
[ | i
18
Resistance Braking APC- 2[kw] (2P)
resistance 600R30 3.5[kwW] (3P) 155 |'
[n]]
|
10 | 35 ||

LS 2-9




2. Wiring and Connection

2.5

I/O Connector specification

Analog Monitor

251

Names and Functions of Digital Input Signals

Connector spec

Wiring for Input/Output Signals

: 10120 -3000PE (3M)

20 g

4 0

8 [0
100 O

m) Ol1
03 12013

05 14 015

017

g
09 18 019

Names and Functions of
Signals

f_'_lﬁ

ification

;l_l_)

Digital

: DF-11-4DS -2C (HIROSE )

Input/Output

(/0 Connector )

1 Name Assigned Details Function
Number
DC 24V
6 +24V DC 24V INPUT COMMON
Forward The actuator stops the servo motor to prevent
11 DIl POT rotation (CCW) | it from moving beyond the motion range in
prohibited forward direction.
Reserve The actuator stops the servo motor to prevent
12 DI2 NOT rotation (CW) | it from moving beyond the motion range in
prohibited reserve direction.
7 DI3 HOME Origin sensor 0Crci>gni:1]ects the origin sensor to return to the

2-10 | LS




2. Wiring and Connection

8 Di4 STOP Servo stop Stops the servo motor when the contact is on.
P control When the contact is on, it converts the mode
13 DI5 PCON action from PI control to P control.
Switching of . . .
. When the contact is on, it switches the speed
14 DI6 GAIN2 the gain 1and control gain 1 to the gain 2.
gain 2
Forward When the contact is on, the forward torque
9 D17 PCL torque limit limit function is activated.
Reverse When the contact is on, the reverse torque
10 Dis NCL torque limit limit function is activated.
The probe signal to rapidly store the position
* PROBE1 Touch probe 1 value (1)
The probe signal to rapidly store the position
** PROBE2 Touch probe 2 value (2)
*»* EMG Em(;;ggncy Emergency stop when the contact is on.
** ARST Alarm reset | Resets the servo alarm.
Vibration Use the Vibration suppression filter 1
** | VSF1 suppression |according th the vibration suppression filter
Filter 1 configuration(0x2515)
Vibration Use the Vibration suppression filter 1
** | VSF2 suppression | according th the vibration suppression filter
Filter 2 configuration(0x2515)
** SVON Servo on Servo on when the contact is on
Note 1)  **Signals not assigned by default as factory setting. The assignment may be changed by

parameter setting. For more information, refer to 5.2 Input/Output Signals Setting.

Note 2)

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

Names and Functions of Digital Output Signals
Pin ] - .
Name Assigned Details Function
Number
1 DO1+ BRAKE+
Brake Outputs brake control signal.
2 DO1- BRAKE-
17 DO2+ ALARM+ _
Servo alarm | Outputs signal when alarm occurs.
18 DO2- ALARM-
3 DO3+ RDY+ This signal is output when the main power
Servo ready |is established and the preparations for
4 DO3- RDY- servo operation are complete.
19 DO4+ ZSPD+ Zero speed | Outputs a signal when the current speed
20 DO4- ZSPD- reached drops below the zero speed.
- Position Outputs signal when having reached the
INPOS1 -
reached 1 command position (1)
** TLMT Torque limit | Outputs signal when the torque is limited.
** \/LMT Speed limit | Outputs signal when the speed is limited.
o Speed Outputs signal upon reaching the command
INSPD
reached speed.

e

LS

2-11




LS

2. Wiring and Connection

* WARN Servo warning | Outputs signal when warning occurs.

=+ TGON Rotation Outputs signal when the servo motor is
detection rotating above the set value.

“* INPOS2 Position Outputs signal when having reached the
reached 2 command position (2)

Note 1)  ** Unassigned signals. The assignment may be changed by parameter setting. For more

information, refer to 5.2 Input/Output Signals Setting.

2.5.2 Names and Functions of Analog Input/Output
Signals
Names and Functions of Analog Input Signals (/O Connector )
Pin Name Details Function
Number
Limit the torque output of the motor by supplying
15 ATLMT Analog Torque -10~ +10V between A-TLMT(AIL) and AGND. Set
Limit the [0x221C] for scaling between input voltage
and torque limit.
5 AGND AGND(0V) Analog ground

Names and Funct  ions of Analog Output Signals (Analog Monitor

Connector)
Pin Name Details Function
Number
1 AMON1 Analog monitorl | Analog monitor output (-10V to +10V)
2 AMON2 Analog monitor2 | Analog monitor output (-10V to +10V)
3 AGND AGND(0V) Analog ground
4 AGND AGND(0V) Analog ground
Note 1)  You can change the output variables to be monitored with analog monitor output by parameter

setting. For more information, refer to 5.2.3  Assignment of Analog Output Signals
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2. Wiring and Connection

2.5.3

Examples of Connecting Input/Output Signals

Examples of Connecting Digital Input Signals

A Caution
1. The input contact can be set to the Normal-OFF or the Normal-ON, based on the
characteristics of individual signal.
2. Each input contact can be assigned to 15 functions.
3. For more information on signal assignment and contact change of the input contact, refer to 5.2
Input/Output Signals Setting.
4. The rated voltage is DC 12V to DC 24V.
External Power
supply Servo drive
12 VvDC to
24 VDC
Fm———
|
£ . Internal
-1 T Ay circuit
| DI1
L-—--f——0 © (R —
fomm—— m——
Internal
AY circuit
o D4 MR
R1:33Kq, R2: 680q

Example of Connecting Digital Output Signals

A\ caution

The output contact can be set to the Normal-OFF or the Normal-ON, based on the
characteristics of individual signal.

Each output contact can be assigned to 11 output functions.

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

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

The rated voltage and current are DC 24 V £ 10% and 120 [* ].
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2. Wiring and Connection

Servo drive
DO1+
Internal
circuit El
DO1-
_ DO2+ ]
L L |
Internal
circuit
|t DC 24V