The Best Choice for the Most Benefit!

At LS Mecapion, we are committed to providing premium benefits to all of our
customers.
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AAXAAANNAAAN

AAN

N
Y
L
y
L4
Y
.
Yy
EJ
v
-
Y
-
y
-
Y
-
Y
L
y
B
y
N
"
-
y
L
Y

& Safety Precautions

A Read all safety precautions before using this

—
product. .
A After reading this manual, store it in a readily Ls Mecaplon

accessible location for future reference.
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Introduction

Introduction

>

A

Hello. Thank you for choosing LS Mecapion L7 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.
A Caution gz&u;géo comply with these guidelines may cause personal injury or property

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

Electric Safety Pre cautions

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

Ground both the servo drive and the servo motor.

Only specially trained technicians may perform wiring on this product.
Install both the servo drive and servo motor before performing any wiring.
Do not operate the device with wet hands.

Do not open the servo drive cover during operation.

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

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

>

> > > > >

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 In stallation 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

20~80% RH(no condensation)

Below 90% RH (no condensation)
Storage

humidity

20~80% RH(no condensation)

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."

ibl .
Other ) combustible gas

impacts.

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

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

A\ Caution

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

> > >

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.

> > > >

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.

> > > > >

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

Ensure that there are no conductive or flammable debris inside the servo drive or the servo
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A Wiring Precautions

A Caution

> > > > >

>

Always use an AC 380-480 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.

Be sure to use shielded twisted-pair wire for the pulse command signal (PF+, PF-, PR+, PR-),
speed command signal (SPDCOM), and torque command signal (TRQCOM).

A Startup Precautions

A Caution

> > > >

>

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

The servo must be in the OFF mode when you turn on the power.
Before you turn on the power, check the mot ¢
B I

Set the motor ID ([P0-00]) and the encoder pulse (P0-02] ) f or L7
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 [P0-03].

Refer to Chapter 1.2 "System Configuration” to perform CN1 wiring for the servo drive
according to each drive mode.

You can check the ON/OFF state for each input terminal of CN1 at [St-14].

A Handling and Operating Precautions

/A Caution

> > > > >

Check and adjust each parameter before operation.

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

Do not touch the heat sink during operation.

Be sure to attach or remove the CN1 and CN2 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 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

LS Mecapion I vii
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1. Product Components and Signals

1. Product Components and Signals

1.1 Product Components

1.1.1 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?

m

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

>

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

LT7§E

10

1%

—

Series Communication Input . .
P Capacity Encoder Type Option
Name Type voltage
010: 1.0kW
020: 2.0kW
. . B: Serial only .
S: Standard /O type 035: 3.5kW
Thg Servo P B: 400 VAC (communication Exc!uswe
Series 050: 5.0kW Option
type)
075: 7.5kKW
150: 15.0kW
LS 1-1




1. Product Components and Signals

A Servo Motor Product Format

APM_SEP22AEK]1

LS Servo Motor

Input voltaae

P:400V

Motor Shape
Classification

S : Solid axis
F : Flat Tvbe

Motor capacity

Flange Size

E : 130 Flange
F : 180 Flange
G : 220 Flange
H : 250 Flange
J : 280 Flanae

03 : 300w
05 : 450W
06 : 600W
09 : 850/900W
11: 1.1kW
12:1.2kwW

110 : 11kW
150 : 15kW
220 : 22kw
300 : 30kw
370 : 37kwW

Shaft cross - section

N: Straight

K: One- sided round
key (standard)

H: Hollow Shaft

Encoder type

Serial BISS
(communication type)
N: 19bit S - Turn Abs.
M: 19- bit M- Turn Abs.

Rated RPM

Oil Seal and Brake

A: 3000 RPM
D: 2000 RPM
G: 1500 RPM
M: 1000 RPM

Non- existent: Not attached

1: Oil Seal attached

2: Brake attached

3: Oil Seal and Brake attached
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1. Product Components and Signals

1.1.2 Part Names

A Servo motor

A 80 Flange or below Encoder
Encoder c ‘
Power Cable Cable onnector
Power
Connector ’_‘:@
Encoder
Cover
l{ ®
Shaft ' {
Bearing Cap Flange Frame Housing

A 80 Flange or below (Flat type)

Power Connector

Encoder Connector

’

/

Shaft /—,a{

N ]
7\
Y

¥

Flange Frame Mold  Housing Encoder
Cover
A 130 Flange or higher
Encoder
Power
Connector
Connector
| ——
?
————
Shaft | N
/ l Encoder
Bearing Cap Flange Frame Housing Cover
LS 1-3




1. Product Components and Signals LS vecapio

A Servo drive

A L7SB 0101

=) .
@ @ O @ Display
® I
Operation keys CHARGE
(Mode, Up, Down, Sef) 101010
OPEN[P>
— CN5:
Main ~ < USB connector
power connector D P
RO =z
(L1, L2, L3) : )@
N il
\ | CN4:
L2 o
E < RS-422 communication
DC reactor connectors < connector
(PO, PI) L3 j 5
Short circuit when not used i CN3:
N il -
- RS-422 communication
7 E connector
0 2
O
Regenerative resistance -
connector (B+, B, Bl) Pl
A When using an internal 0
resistance B+ —
short circuit B and BI A RN
terminals. \@ r
A When installing external
resistance .
B — CN1:
5 |- Control signal connector
Control power connector (C1, Ci
C2) >
c2 r

Motor power cable
connector (U, V, W)

CN2:

<«——| Encoder signal
connector

CN2

< Front cover

Heat sink _U L @ @ )\5\ Ground
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A L7SB020 / L7SB 0351

@570 gD 1S SERVO
gj - Display
Operation keys 8 cﬂg DOBZ
(Mode, Up, Down, Sef) — —CHA“ T
OlOJOIGL
’—’—‘ "—r“ T L—.ND"
I o - CNS5:
Main power connector H ‘ ‘ H HH A D 9 USB connector
(L1, L2,L3) \ L'ﬂi :ﬂ B
N
L2 :ﬂ
) CN4:
DC reactor connectors 3 :ﬂ 3 RS-422 communication
(PO, PI) © connector
Short circuit when not used N :ﬂ
] CN3:
\ PO :ﬂ 24— RS-422 communication
1O connector
Regenerative resistance connector Pl :ﬂ
(B+, B, BI)
A When using an internal M
resistance B+ :ﬂ ~
short circuit B and Bl terminals. [~~~ E
A When installing external :ﬂ I
resistance
install in the B+ and B terminals. . CN1:
l :ﬂ ; Control signal connector
Ci :ﬂ
Control power connector o
(C1, C2) E | [
I =
3 1T L9
U ]] h o
Motor power cable d B CN2:
connector (U, V, W) v :ﬂ (k71| L7 Encoder signal connector
L o
1llg
W I
H ‘ ‘ H HH | |l Frontcover
—i | O
IR e ]
Heat sink L L H & J o \J ) Ground




1. Product Components and Signals

A L7SB 0501

I =

W~ 400v

Operation keys

=7

Display

(Mode, Up, Down, Set)

=

=

Control power connector
(C1,C2)

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

* DO NOT connect (N)

CNS5:
USB connector

Y,

CN4

CN4:

RS-422 communication
connector

oNz =

CN1

CN3:

RS-422 communication
connector

A

CN1:

Control signal
connector

) E
a2 A

==
(=G

CN2:

Encoder signal
connector

| ©

=/ [/ /

EE»%E\

i

CHARGE
©

Main power connector
(L1, L2, L3)

=

Front cover

Ground

|

E

Regenerative resistance connector (B+, B)

A When using an internal resistance: short circuit B+
and B terminals.

A When installing external resistance, attach the wiring
of internal resistance to mounting hole "NC" for
internal resistance of the case. Then, connect
external resistance to B+ and B terminals.

Motor power cable
connector (U, V, W)
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A L7SB 0751

(o
= = = P =
i < Display
3; G <
Operation keys = && Kgi
(Mode, Up, Down, Set) .,-':’ "= ~:) -
ol CN5:

USB connector

CN4:
RS-422 communication

ﬂm connector

CN3:

RS-422 communication
connector

CN1:

Control signal
connector

CN2:

Encoder signal
connector

DC reactor
connector (PO, PI)

Short circuit when not used
Front cover

* DO NOT connect (N) J

o fsalicaf Isa il [62) [SoME

. _— e . 0 W 1 1 e —

CHAR N
Main power connector & @) @ — ~|ﬂ
(L1,L2,L3) ;
D O\ Y

* I ontrol power
Sl lac ISeUINEE] 18 ‘ Comector

(C1,€C2)

Regenerative resistance connector (B+, B)
A When using an internal resistance: short circuit B+ NC Ground Motor power cable
and B terminals. connector (U, V, W)

A When installing external resistance, attach the wiring
of internal resistance to mounting hole "NC" for
internal resistance of the case. Then, connect
external resistance to B+ and B terminals.

Heat sink

LSvMecapion I 1-7




1. Product Components and Signals LS Mecapion

\ 'd
I,.‘ f\
./ -/
]g = — 28 %[
i I

Display

Operation keys

(Mode, Up, Down, Set)

CN5:
USB connector

s CN4:

E RS-422 communication

ronnactar

CN3:
b RS-422 communication

ronnactar

CN1:
Control signal connector

=
]
o= =

=

CN2:
Encoder signal connector

GEE

=< R = §

Control power
connector N * DO NOT connect (N) DC reactor
(C1, C2) connector (PO, PI)

Nl@
TS =

=
©
=
<
2P
2
5
=
A
5

(®

® Ry
= — =

Main power connector

(L1,L2,13) Ground Regenerative resistance connector (B+, Motor power cable connector (U,
B) V, W)
A Install external regenerative
resistance
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Ls 1. Product Components and Signals

1.2  System Configuration

1.2.1 Overview

The L7 servo system can be configured in various ways depending on its interface with the
upper level controller.

(1) Position Operation System

The servo is run by pulse commands. You can change the location of the servo motor by
changing command pulses based on a certain transfer unit.

Upper Level Controller Pulse Command Servo Drive Servo Motor

Position

Position Speed Command Position Speed Current
> comater P contatier >

Controller Controller Pulse Controller Controller Controller
Conversion

T T Encoder

Position Feedback

JUL

A Advantages: The structure of the upper level controller is simple because pulse input is linked to
transfer units.

Y

A Disadvantage:
Fast rotation is compromised when a precise transfer unit is used.

Response is low because multiple levels of controllers are used.

(2) Speed Operation System

The servo is run by speed commands. There are two types of speed commands: analog
voltage command and digital speed command.

Upper Level Controller Servo Drive Servo Motor

Speed Command

Speed m

Position | | Speed | Wl oimmand

Controller Controller Ny
Conversion

Speed » Current
Controller Controller L

Y

? ‘ ? Encoder

Position Feedback

JUL

A Advantages:
The servo responds quickly.
Precision control is easy.

A Disadvantage: The upper level controller is complex.




1. Product Components and Signals LS

(3) Torque Operation System

The servo is run by torque commands. Analog voltage-based commands are used.

Upper Level Controller Servo Drive Servo Motor

Torque Command

Position > Torque
Controller Controller

—Pp» Command Torque » Current | |

Torque m

Y

Controller Controller

Conversion

A Advantages:

‘ T Encoder
Position Feedback

JUL

The servo responds quickly.

Precision control is easy.

A Disadvantage: The upper level controller is complex.

(4) Modes of Operation

The L7 servo drive can be run in torque, speed, and location modes, depending on its
interface with the upper level controller. The operation modes can be switched by
parameters or digital input contact point.

Modes of . .
: m Configuration
Operation System Configuratio
0 The servo is run on the torque operation system.
1 The servo is run on the speed operation system.
2 The servo is run on the position operation system.
3 The servo is run with the speed and position operation systems as points of
contact.
4 The servo is run with the speed and torque operation systems as points of
contact.
5 The servo is run with the location and torque operation systems as points of
contact.

1-10 | LS,
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1. Product Components and Signals

1.2.2

Command Pulse Input

DC 24V
+24V IN

Wiring Diagram of the Entire CN1 Connector

Digital Input

o STOP
——{ e |

[

=z
o
=
o
=

=

=

Upper
Level
Controller

Analog Input

|
|
|
T, |
|
|
|
|

Analog Speed
Command/Limit

N

Analog Torque
Command/Limit

N

L=

210V ~ +10V
SPDCOM
GND
-0V ~ +10V
TRQCOM
GND

P
PF 10
Line Drive
11
12

GIEACIE

I_grl

© [e¢]

)

RERRIRRIRS
I

3.3ks

&

= o

DIA

DI9

8

Note 1)
(DO1),

(DO2)

(DO3),
4

|U|

o

=
«

;

Digital Output

Ry —
ALARM-

READY+
READY-

ZSPD

BRAKE

29

< ¢

MONIT2

DIR {
DpS)
| A
o ALMRST | 1 = _C_:
16 ALOO
_g/ SPD3 4 _C_:
15 ALO1
_g/ SPD2 3 _':":_:
[ 2B e
L — SVON 47 DI1 »—E GND24
o ) wen L[] e fe——
EGEAR2 | *
PCON o Note 2) [ = INSPD
GAIN2 = = TI™MT
P CLR ** CN1 o VLMT
TIMT = = WARN
MODE | *
ABS RQ ** Analog Output
ZCLAMP 28 | MONITL

34 +12VA p—p
35 -12VA  f——p
Encoder Pulse
Output
| 32 AO
| 33 /AO
[0 BO e
| 31 /BO Controller
| 4 Z0
| 5 1Z0
| 36

I

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.
Note 2) ** You can change the allocations for unallocated signals with the parameter settings.
Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and

Logic Definitions," for more infor

mation.

-10V ~ +10V

-10V ~ +10V

1-11




1. Product

Components and Signals

1.2.3

Example of Location Drive Mode Wiring

Note 1)

©

D

ot ph

N
~

4

Y

Note 2)

Digital Input
DC 24V
+24VIN_| 50 |
3.3ks
T 21
— DIR E_@
' BBt
+—20 AMRST | 17 ] DIS
_g/ EGEARL E_@
e
— PCR | ~ D2
- — SVON 47 DI2
PCON | Note 2)
GAIN2 =
TIMT =
MODE =
ABSRQ | ** CN1
ZCLAMP | =
SPD3 21
SPD2 22
SPD1 23
Command Pulse Ipput
- 70 1
,—”— | PULCOM | 49 |
|
| PFEr 9
| PF- 10
Upper | | Line Drive
e UL m
|
12
|
|
|

Analog Input

Analog Torque

10V ~ +10V
N ]
]

-10V ~ +10V
TRQCOM 1 |
GND 8 |

02)

03)

38

39

40

o

= B S
o a1 S

=
~

N
(4]

Digital Output
ALARM +

ALARM -

READY+
READY-

ZSPD

GND24

TMT

VLMT

INSPD

WARN

28

Analog Output

MONIT1
-10V ~ +10V

| 29
-10V ~ +10V
EA
34 +12VA |—m—>
35 -12VA f—m—>

N

w

RIRISIEIRIEE

w

Encoder Pulse Output

Upper
Level
Controller

120

EE

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.

Note 2) ** You can change the allocations for unallocated signals with the parameter settings.

Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and
Logic Definitions," for more information.

1-12 | LSw




LS vccapio 1. Product Components and Signals

1.2.4 Example of Speed Drive Mode Wiring

Digital Input Note 1) Digital Output

DC 24V (DO1) 38 ALARM +
+24V IN
3.3ks 39 ALARM-

(DO2) 40 READY+

o STOP
| I vy | rerov.
ZSPD

i

9

NEES
[e0]
oS
>

Eg]

8

q CWLIM
[ CCwWLIM

(DO3)
7 4.

|U|

o

=
©

SRR

44 BRAKE
_/ DIR 4 @ _@;)_5):
' T
—o ALMRST | 1 DIS _C_:
16 ALOO
_e/ SPD3 21 @ _C_:
15 ALOL
_e/ SPD2 2 @ _C_:
14 ALO2
_g/ SPD1 2 DI2 {_:
— SVON 47 Di1 »—E GND24
EGEARL | * |Note2) —E GND24
EGEAR2 | **
PCON = Note 2)[ * ™T
GAIN2 o = VLMT
P CLR hid CN1 o WARN
TIMT o 45 INPOS
MODE =
ABS RQ ** Analog Output
ZCLAMP | 28 | MONITL

-10V ~ +10V
Command Pulse Input

A ---C—

29
-10V ~ +10V

3

| [

34 +12VA p—p
35 -12VA f—m—p

Encoder Pulse Output

N

AO

e

w
w

/AO

I

I

I

| | Line Drive
JUL,

I

I

I

I

BO Upper
Level
Controller

Analog Input  _1gv ~ +10v

glElalzlalele

SPDCOM 27
oL WAVAN — ? 20
: 120
-10V ~ +10V
— m § TRQCOM 1 | SG |
Limit
GND 8 I

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.

Note 2) ** You can change the allocations for unallocated signals with the parameter settings.

Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and
Logic Definitions," for more information.

LS Viecapion 1-13




1. Product Components and Signals LS

1.2.5

— STOP
— e |

——o DIR

Example of Torque Drive Mode Wiring

Digital Input Note 1) Digital Output

a1
©

DC 24V (DO1) 8 ALARM+
+24V IN
3.3ks ALARM-

DIA

2 i T

ZSPD

BRAKE

DI9

NEES
[ee]

|J>i i4>|
=y B S

Eg]

8
(DO3)
DI7 4

|U|

o

=
«

:

6

JIHHUEEE C

Command Pulse Input

Ol %}}
DpS)
| Eel R o
— ALMRST = _C_:
) _— :T_LMT Em;&i} —| 16 ALOO |—>
- SVON 47 DIl »—E GND24
EGEARL | * | Note2) —E GND24
EGEARZ | **
PCON = Note 2)[ * VIMT
GAIN2 o o INSPD
P_CLR o CN1 % WARN
MODE | * 45 INPOS
ZCLAMP | =
SPD3 21 Analog Output
SPD2 28 | MONITL
oI 10V ~ +10V

A - -~

Analog Input

1-14 | LS

Analog Speed
Limit

Analog Torque
Command

29

MONIT2
-10V ~ +10V

3

EHERE

34 +12VA p—m—
35 -12VA  p—m—p

| Line Drive

Encoder Pulse Output

N

AO

T

w
w

/AO

BO

Upper
Level
Controller

glElerEleiele

-10V ~ +10V
sPDCOM | 27 | —
GND 8 | 5
-10V ~ +10V
TRQCOM 1 | SG |
GND 8 |

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.

Note 2) ** You can change the allocations for unallocated signals with the parameter settings.

Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and
Logic Definitions," for more information.
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1.2.6 Example of Speed/Location Drive Mode Wiring

Digital Input Note 1) Digital Output
(DO1)

DC 24V ALARM +
+24V IN 50
3.3ks ALARM-

T Note 1)
| STOP (0O2) READY+
ZSPD

4 cwLM
4
INSPD

)

w
©

9

N EES
oS

>

|J>i ib|
=y B ¥

Eg]

8
(D03

=)

CCWLIM 7

s IV

N

RRRIRCIEIL

[w]

(]
IN
w

!

6

J
a1
=

B
D
+——o ALMRST 1 @ _C_:
— PCON ﬂ”"‘ _C_E ALOO
14 ALO2
o GAIN2 DIz _(":_:
- SVON 47 DIl »—E GND24
EGEARL | * |Note2) —E GND24
EGEAR2 | *
TIMT = Note 2)[ = ™T
ABSRQ | = = VIMT
ZCLAMP ** CN1 *x WARN
D3 21 44 BRAKE
SPD2 22
SPD1 23 Analog Output
DIR 46 [(28 | monmt

-10V ~ +10V
Command Pulse Input

A - - - oo [ — 2

MONIT2
-10V ~ +10V

3

| [

PF+

34 +12VA p—»
35 -12VA p—m—p

PF 10

|
|
|
Upper | | Line Drive
<) JUL m
|
|
|
|

Encoder Pulse Output

=
N
N

AO

w
w

/AO

BO

Upper
Level
Controller

Analog Input 19y ~ +10v

gle(alelalele

SPDCOM 27
SR WAVAY — ? 0
: 1Z0
-10V ~ +10V
— m § TRQCOM 1 | SG |
Limit
GND 8 I

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.

Note 2) ** You can change the allocations for unallocated signals with the parameter settings.

Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and
Logic Definitions," for more information.

Note 3) Input Contact Mode = ON: Speed Control Mode, Mode = OFF: Position Operation Mode

e

LS Viecapion 1-15




1. Product Components and Signals

1.2.7

DC 24V
+24V IN

Command Pulse Input

|
— e |

oo |
e =

L e e o

Example of Speed/Torque Drive Mode Wiring

Digital Input

STOP

CCwLIM

50

.

©

3.3ks
Note 1)

o

DIA

DI9

Eg]

8

DI7

N

6

ALMRST

5

)

DR

3

*

DI2

AR

SVON

DIl

IN
i

EGEAR1

Note 2)

EGEAR2

P CLR

ABS_RQ

N

(DO1)

D

(DO2)

D

J
a1
=~

AP
F]

Note 2)

ZCLAMP

Q

N1

DIR

SPD3

SPD2

22

SPD1

23

A - -~

Analog Input

SN

Analog

Analog
Torque
Limit/
Command

N

1-16 | LSw

Line Drive

o ]

-10V ~ +10V
§ sPDcoM | 27 |
GND 8 |

-10V ~ +10V
§ TRQCOM 1 |
GND 8 |

= o

03), —

Ié |,-\
o
=

:

ote 1)
8

=
o

Digital Qutput

R —
ALARM-

READY-

14 ALO2
25 GND24
24 GND24
** WARN
45 INPOS
43 ZSPD
44 BRAKE

28

29

EHERE

Analog Output

MONIT1
-10V ~ +10V

MONIT2
-10V ~ +10V

34

+12VA

35

-12VA

N

w

glElerEleiele

w

Encoder Pulse Output

AO

/AO

Upper
Level
Controller

= ]

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.

Note 2) ** You can change the allocations for unallocated signals with the parameter settings.

Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and
Logic Definitions," for more information.
Note 3) Input Contact Mode = ON: Speed Control Mode, Mode = OFF: Torque Operation Mode
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1. Product Components and Signals

1.2.8

Example of Location/Torq

ue Drive Mode Wiring

Digital Input

Note 1)

(DO1)

(DO2)

(D03

|O|
(@]

!

4

J
a1

AP
L FER

Note 2)

N1

DC 24V
+24V IN E—
3.3ks
i ) lomt
b o o]
——{eie [ o
! STy E—@}
4 CCWLIM E— DI7
ote 3
il N g L5
' BBt
+—0 AMRST | 17 }— DIS
L o | [oat
— TIMT E_@
— SVON 47 DI1
EGEARL | * | Note 2)
EGEAR2 | *
PCON =
GAIN2 =
ZCLAMP % C
DIR 46
SPD3 21
SPD2 22
SPD1 23

Command Pulse Input

Upper
Level
Controller

Analog Input

Analog Speed
Limit

Analog Torque
Limit/ Command

A - - - e

|
|
|
nn, _|
|
|
|
|

N

JAVAN

PF+

PR

Line Drive

4

]

10

11

12

-10V ~ +10V
N spDcoM | 27 |
GND 8 |

-10V ~ +10V
§ TRQCOM 1 |
GND 8 |

= o

=

w
[ee]

w
©

*k

I
o

=
o

Digital Output
I ——

ALARM-

READY+
READY-

o
o
e
o ]
o

14 ALO2
25 GND24
24 GND24
** INSPD
*x WARN
44 BRAKE
43 ZSPD

28

EHERE

Analog Output

MONIT1

29 MONIT2
-10V ~ +10V
3
34 +12VA  p—m——p
35 -12VA p—>

N

w
w

AHERERR

Encoder Pulse Output

-10V ~ +10V

AO

/AO

Upper
Level
Controller

= |

Connect to the
Connector Case

Note 1) The input signals (DI1 - DIA) and output signals (DO1 - DO5) are the factory default signals.

Note 2) ** You can change the allocations for unallocated signals with the parameter settings.

Refer to sections 4.1.6, "External Input Signals and Logic Definitions," and 4.1.8, "External Output Signals and
Logic Definitions," for more information.
Note 3) Input Contact Mode = ON: Position Control Mode, Mode = OFF: Torque Operation Mode

e
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1. Product Components and Signals

1.3

Signals

1.3.1 Digital Input Contact Signal
Default Applicable Modes
pin e Details A Speed Speed Position
number Position Speed Torque /Location /Torque [Torque
50 +24 V IN Input contact +24 o o o o o o
V power
47 SVON Servo ON (0] (0] (0] 0] (0] (0]
23 SPD1 Multi-speed 1 X (0] X O/X O/X X
22 SPD2 Multi-speed 2 X (0] X OrX OrX X
21 SPD3 Multi-speed 3 X ¢} X O/X O/X X
17 ALMRST | Reset upon alarm (0] (0] (0] o (0] (0]
46 DIR j_eleqt rotation o o o o o o
irection
20 cowLm | Seunter-clockwise | g o o o o o
19 CWLMT | Clockwise limit (0] (0] (0] 0] (0] (0]
18 EMG Emergency stop O O (0] o (0] (0]
48 STOP Stop (0] (0] (0] o (0] o
assignment | EGEARL E;teigtrlomc gear o X X X/O X oIX
assignment | EGEAR2 | E'ectronic gear 0 X X X/O X oIX
ratio 2
assignment PCON P control action (0] (0] X @) O/X O/X
assignment GAIN2 Select gain 2 (0] @) O/X O/X
assignment P_CLR |Input pulse clear (0] X X/IO X O/X
. Control torque
assignment T_LMT with TRQCOM O O (0] @) (0] (0]
assignment MODE Change operation X X X o (0] (0]
modes
assignment | ABS_RQ | Xeguest absolute o o 0 0 0 o
location data
assignment | ZCLAMP | Zero clamp X (0] X O/X O/X (0]

1-18 | LS’
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1. Product Components and Signals

1.3.2  Analog Input Contact Signal
_ Applicable Modes
Pin name Details Speed | Speed |Position
Number Position | Speed | Torque pee P
[Location | /Torque | /Torque
Analog speed
command X (0] X O/X O/X X
(-10-+10 V)
27 SPDCOM
Analog Speed
Limit X X 0] X X/O X/O
(-10-+10 V)
Analog Torque
Command X X @) X X/O X/O
1 TRQCOM |(-10-+10V)
Analog torque
limit (-10-+10 V) © © X © O/X O/X
8
GND G_round for analog o o o o o o
37 signals
1.3.3 Digital Output Contact Signal
Default Applicable Modes
p”l; neme petalls Position Speed Torque Speed Speed Position
numboer P g /Location | /Torque [Torque
16 ALOQ | Alarm group o o o 0 o o
contact output 1
Alarm group
15 ALOL contact output 2 o o 0 0 o o
14 ALO2 | Alarm group o o o o o o
contact output 3
38/39 ALARM +/- | Alarm O O O O O O
40/41 | READY +/- | Ready for o o o 0 o) o
operation
Zero speed
43 ZSPD reached ] 0] (¢} (¢} (0] 0]
44 BRAKE | Brake (@] (0] O O (0] (0]
45 INPOS | Location reached (0] X X X/O X O/X
assignment TLMT Torque limit (0] (0] O O (0] O
assignment VLMT Speed limit (0] (0] O O (0] O
assignment| INSPD |Speed reached X (0] X O/X O/X X
assignment| WARN | Warning O O O O O O
Input/output
24 GND2s4 | COMtact o o o o o o
25 Ground of drive
power (24 V)
LS 1-19




1. Product Components and Signals

1.3.4 Monitor O utput Signal and Output Power
Applicable Modes
Pin i
name Details Speed | Speed | Position
Number Position | Speed | Torque s .
/Location | /Torque | /Torque
Analog monitor
28 MONIT1 |output 1 (0] (0] (0] (0] (0]
(-10-+10 V)
Analog monitor
29 MONIT2 |output 2 O 0] 0] 0] (6]
(-10-+10 V)
8
GND G_round for analog o o o o o
37 signals
34 +12V Terminal for +12 o o o o o
V power output
35 12V Terminal for -12 V o o o o o
power output
1.3.5 Pulse Train Input Signal
A Line Drive (5 V)
Applicable Modes
Pin .
name Details Speed | Speed |Position
Number Position | Speed | Torque pee P
/Location |/Torque | /Torque
9 PF+ F+ pulse input (0] X X X/O X O/X
10 PF- F- pulse input (0] X X X/O X O/X
11 PR+ R+ pulse input (0] X X X/O X O/X
12 PR- R- pulse input (0] X X XIO X O/X
49 PULCOM | Not for use X X X X X X
A Open Collector (24 V)
Applicable Modes
Pin .
name Details Speed | Speed |Position
Number Position | Speed | Torque pee P
[Location | /Torque | /Torque
9 PF+ Not for use X X X X X X
10 PF- F pulse input (0] X X X/O X O/X
11 PR+ Not for use X X X X X X
12 PR- R pulse input (@) X X XIO X O/X
49 | PULCOM +24i:]/p%‘t)""er 0 X X X/O X oIX

120 | LS
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1.3.6  Encoder Output Signal

_ Applicable Modes
Pin name Details Speed Speed |Positi
o ee ee osition
Number Position | Speed | Torque s e
[Location | /Torque | /Torque
Outputs encoder
32 AO signals received from
the motor as signals
33 /A0 pre-scaled according (0] (0] @) @) (0] @)
30 BO to the ratio defined by
31 /BO  |[PO-14]/[P0-15]. (5 V
line drive method)
Outputs encoder Z
4 Z0O signals received from
5 /7O the motor. 0 0o o o 0 o
(5 V line drive method)
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Ls 2. Installation

2. Installation

2.1 Serv 0 motor

2.1.1  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 . h
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.

* Products in this manual have been passed the standards(EN 60034-1) for Industrial purpose(Class A), so they

are eligible to use in industrial environment.

2.1.2 Preventing Impact

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

2.1.3 Motor Connection

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.

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.




2. Installation

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.

2.1.4 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 N30 * or below
60 206 21 69 7
Lateral load l:
80 255 26 98 10 T—L‘ —
T
130 725 74 362 37 | |
i ’J
180 1548 158 519 53 < > : |=
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

y 4

A Do not apply pressure to or damage the cables.

Use robot cables to prevent swaying when the motor moves.




LS’

2. Installatio

n

2.2

2.2.1

Servo drive

Operating Environment

Environmental
Iltem . Notes
conditions
A .
Ambient 0 50 ] Cautlon. o
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
o 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. Installation LS Mecapion

2.2.2 Wiring the Control Panel

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

1
More than More than
20 mm 100 mm
4
” v
. Y
u @ | (M (% O
i yol Q
QN 4 Ql¢
" QN (@)
More than | *|(®]L 2| More than v[®) v[@] More
10mm | »|@]f] < 10 mm More than| (L. (@) than
M= o 30mm | »|@][] (@) 30 mm
No | »[@)H ©)
c2 @ A | L o @ @
u|@) o, %é% =
dels | [k (@] ©)
== 0 W @Y @
BRENSICL)) (i3] 0
3
O &€ BRWNGICLCIR
4
More than More than
More than
40 mm womm N\ 2mm
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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2.2.3

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.

When using an internal regenerative resistor, 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.

Resistance Standard

hieclel value Capacity

* Notes

L7SBO0O1( 100 Y| Builtin100W

<

L7SBO0O 2( 40 Built-in 150 W

A\ caution

Built-in 150 W For information about resistance during
- — regenerative capacity expansion, refer to
L7SBO50I 27, Built-in 1220 W | Section 7.3, "Optional and Peripheral

P — Devices. 0
L7SBO0O7H§ 27 Y Built-in 240 W

<

L7SBO03H 40

L7SB15( 13. 4 External 2000 W

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.
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T
3. Wiring

3.1 Internal Diagram

3.1.1 L7 Drive Block Diagram [L7SB010 D-
L7SB0350D]

(Note 2)
mm——— - External Regenerative

'-----1- Resistor Separately Connected
1 1

(Note 3)
8ﬂ FAN
{m)~@

3-phase Powerlnpu
AC380~480\_1

L2
L3

Current Sensor

=

sikle

_________ - |

- "
Control Power Phase dain Power Phase) . DC Voltage Regenerative N .
055 i L - Relay Drive " Temperature PWM Signal SC DB Drive
eroction Loss Detection Gireut Dot || perete || Detection || Detaction Cireit Circuit
Clreult

Cireuit Clreult

Single-phase Pwerlnglit_
AC380~480V |
c1 |

Main Control . POWER Circuit Connection (CN7)
U and V Current
DC Voltage
RS423 { BISS
055 =5 DSP / FPGA

Encoder CN2

A/D Conversion|

Input
DJ/A Conversion C P/C Insulation I/F )]
Analog Input Monitor Output Contact Input Pulse Input Contact Output Encoder
{2 Points) (2 Points) {10 Points) {2 Points) (5 Points) Qutput

! ' ! ! ' '

Upper Level Controller Connection (CN1)
Note 1)  If using a DC reactor, connect the PO and PI pins.
Note 2)  If using an external regenerative resistor, remove the B and Bl short-circuit pins and connect the
B+ and B pins.
Note3) Models ranging from L7SB0101 to L7SBA.35] are cool e
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3. Wiring LS vecapio

3.1.2 L7 Drive Block Diagram | L7SB0O50 D-
L7SB0750D]

(Note 2)
- External Regenerative
- Resistor Separately Connected

SB
|GBT
Q mmmm——————— . ('IEloteS)
! FTn ! : AN
i o HHC 3K $ K #
25%%85288\?wf1ﬂnpu E E EE “"j i i Cu;r:ntSensor .
L2 ! L f— : v
S & T R RO
i Choga i | B i =
11 |tk T i
Ak | ] el

=

I
I
L
-
Loss Detection -

Control P Ph: UandV
e Dotecton™® PWM Signal SC Cument DB Drive
Circuit Detection Clrcult Detection Clreult
Cirouit

Main Control . POWER Circuit Connection (CN7)
U and V Current
DC Voltage
sagaallll| ona,cnd RS422 BISS
m@ _—DOmmunicati USB TO UAR
W%AA s &— USB { DSP / FPGA
= Encoder CN2
N Input
7
( r PIC Insu+ation I3 ‘ )
Analog Input Monitor OQutput Contact Input Pulse Input Contact Output Encoder
(2 Points) (2 Points) (10 Points) (2 Points) (5 Points) Output
Upper Level Controller Connection (CN1)

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

Note 2)  If using an external regenerative resistor, attach the wiring of internal resistance to mounting hole
"NC" for internal resistance of the case. Then, connect external regenerative resistance to B+ and
B terminals.

Note 3)  Models ranging from L7SB050 1 t o 767 S Bdbled by a DC 24 V cooling fan.




LS \iccapio 3. Wiring

3133 L7 Drive Bl ock Diagram [L7SB1¢

(Note 2)
External Regenerative

______ ey (Note 3)
‘ o 8ﬂ FAN
i 4@ @

3-phase Powerlnpu
AC380~480V L1

1
1
1
1
1
1
1
1
1
o 1
LE Thermlmi :
L3 b
P
P
[
S H
P
T2
SO :_ ............. -
b ‘ [
Lol \rtemal " 1GBT UandV
Control Power Phase Maln Power Phase| N DC Voltage Regenerative y N
y L] . Temperature Rghy_Drwe Detecti Brake Tempergture PWM §|gna! SC_ Current DB_Dm_ra
Loss Detecton _| Loss Detaction Detecton || - Girut St || Diive Gt Dotacion || Detecton Gt | Datacton Circuit
Single-phase Power Input_ N
AC380~480V !
1
a i Main Control . POWER Circuit Connection (CN7)
U and V Current
DC Voltage
aaaadl] ons, o BISS
o] |
oaapy N5 ] DSP / FPGA
Encoder ON2
Input
T P/C |Tma|ipn LE ‘ )
Analog Input Monitor Output Contact Input Pulse Input Contact Output Encoder
(2 Points) (2 Points) (10 Points) (2 Points) (5 Points) Qutput
Upper Level Controller Connection (CN1)

Note 1)  If using a DC reactor, connect the PO and PI pins.
Note2) L7 SB150I hasoodneetnal regenerative resistance. By default, use external regenerative
resistance. When attaching the resistance, connect it to B+, and B terminals.

Note3) L7SB150I Mo d el is cooled by a DC 24 V cooling fan.




3. Wiring

3.2

3.2.1
L7SBO0350D]

AC 380~480[ V]

L7 Drive Wiring Diagram [L7

Power Supply Wiring

SB010GD

RST | ot Servo Drive
(L (L (L Main  Main DC reactor
H% OFF ON I\
oy R =5
PR s
L IMC 1Ry 1k mc Oy
o 1 L1 vVo)—
S
\ @ N
5 e
C2
I Encoder
1Ry -
Alarm+ ——  pab | 1
+ Dl S{ 7777777 |
v = Alarm- ; _—
1 BI Note 2) External
I/O regenerative
resistor

Note 1)

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

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

Note 2) Bl

a)

Short-circuit Ban d
(150 W, 40

before
internal

terminal s
have

use, because
regenerative

of frequent acceleration and deceleration, open the short-circuit pins (B , Bl) and connect an
external regenerative resistor to B and B+.

Note 3)

attach cri mp

Remove approximately 7-10 “

of the sheathing from the cables for the main circuit power and
terminals. (Refer to Section

A 7]

Note 4)

| ~—|

Use a (-) flathead screwdriver to connect or remove the main circuit power unit wiring.

3.

L7SBO1O0T

2

.2,

resistance.

"Po
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3. Wiring

3.2.2 L7 Drive Wiring Diagram [L7SBO 50D-
L7SB 075 D]
(380~480V)
RST Note 1) Servo Drive
I Main Maln % DC reactor
J—'—/i =t y
‘fi f_EL oo
U_t c:_Ij T PDPI r 1
L | UO—— !
* D L1 VO H |
:— DL2 b AN
. L3 |_.I’Tu:: —
'(H ':1 — f'.f J
by |21
Tt Encoder
Ty Alarrn+_ o 1
a1 7] B
[ . Alarm- 8 }_ :
18 NG"~--‘ "1 Note 6) External
110 - regenerative
S resistor
3.2.3 L7 Drive Wiring Diagram [L7SB 150 D]
(380~480V)
RST Note 1) Servo Drive
Lol L Vain Maln <= DC reactor
—"—‘3- OFF MC 1Ry LN
|~r D—T—" T ——o_o— F;;:' |5~| o 1
' b MG p b
1&{ O T
‘ . IO L1 3 \ b )i
DLy N4
. =L : | §
0 [f® !
= EncoderJI
1Ry AIarrrH-_
1™ Mo |
T 2 Alarm- T
' 18 Note 7) External
I/0 regenerative

resistor
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3. Wiring
Note 1) It takes approximately one to two seconds until alarm signal is output after you turn on the main
power. Accordingly, push and hold the main power ON switch for at least two seconds.
Note2) Short-ci rcui t B and BI terminals before use, because L7
regenerative resistance. If the regenerative capacity is high because of frequent acceleration and
deceleration, attach the short-circuit pins (B+, B) to NC terminal and connect an external
regenerative resistor to B+ and B before use.
Note 3) By default, use external regenerative resistancef or L7SB1501 (2000 Micuitl 3. 4 q) ,
B+ and B terminals before use.
Note 4)  For the cables for the main circuit and control power unit, you must use crimp terminals compliant
with electrical component standards (L7-075 : GP110028_KET, L7-150 : GP110732_KET).
(Refer to Section 3.2.3, "Power Circuit Electrical C
Note 5)  Both L7-075 and L7-150 use terminal block, so use (+) and (-) screwdriver to connect or remove

the terminals.




LS ¢ 3. Wiring

3.2.4  Power Circuit Electrical Components

Name L7SBO0O1( L7SBOZ‘L7SBOS L7SB0501 L7SB075 L7SB15¢(
30A Frame 30A Frame 30A Frame 30A Frame 50A Frame
MCCB 10A 20A 30A 30A S0A
(ABE33b/10) (ABE33b/20) (ABE33b/30) (ABE33hb/30) (ABE53b/50)
TB6- TB6- TB6 TB6- TB6-
Noise Filter (NF) BO10LBEI BO20NBDC BO3ONBDC B0O40A BO60LASs
(10A) (20A) (30A) (40A) (60A)
DC reactor 10A 20A 30A 30A 50 A
MG 9A / 550V 18A/ 550V 26A/ 550V 26A/ 550V 38A/ 550V
( GMi2) ( GM22) ( G Mi0) ( G Mio) ( G Mk0)
L1, L2,L3
PO, PI, N AWG14 AWG10 AWGS
Wire B+ B
' 2.08 5.5 8.0
Note U, Vv, W ( ) ( ) ( )
1
C1, C2 AWG14 (2.08 )
. . UA-F4010, SEOIL GP110028 GP110028 GP110732
Crimp terminal . .
(10 mm Strip & Twist) KET KET KET
Regenerative
resistor 100 W 1 150 W 40 q 120w 27 240W 27
(Default)
Connector BLZ 7.62HP/3/180LR SN OR BX SO
(Default) BLZ 7.62HP/11/180LR SN OR BX SO
Note 1)

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

A To comply with UL(CSA) standards, use UL-certified wire (heat resistant temperature 75  or above).
A To comply with other standards, use proper wires that meet applicable standards.

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

LS , 3-7




3. Wiring LS Mecapion

A L71TBO010T

Wire strip
7~10[mm]

BLZ7.62HP Series

i

A L7SB020T / L7SBO035I]

Weidmuller
M4 : 1.2 [N*m]

5D 0.6 x3.5x100

IIH
|II|||I|||||HI|

I

ll

)y

Wire strip
7~10[mm]

M4 : 1.2 [N*m]

5D 0.6Xx3.5x 100

B(]-\E *sni (g] 00 Weidmuller

3-8 | stMecapion




3. Wiring

For information on wiring to BLZ7.62HP Series connector, refer to the above procedures.

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

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

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

4. Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 Nm.
5. Insufficient torque of locking screw may cause FG contact failure and even malfunctioning drive.

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




3. Wiring LS Mecapion

A L71 B
ol = =l © 088 400
k= 400V
oo
s b
Rl z l]
a : D NPOP ClC2
. ; ST
TB3 138+ B U VW FGFG
e
NC
82 uS: CI1D
5 a1 NI 1
i N 70) I
« 1o A Io
- —— B &Il ——=ID
S EE|E D &\ O CIOD
D COr— &1
TB1 NC : Internal Regenerative Resistor

Screw for Fixing Lead Terminal

Terminal signal
(e I

Terminal screw: M4
L1 |L2|L3|(B+| B | U |V |W/|FG|FG

Tightening torque: 1.2 N 0m

TB2

N | PO | P1 Terminal screw: M4
Tightening torque: 1.2 N (m

TB3

C1 c2

Terminal screw: M4

\ Tightening torque: 1.2 N y

3-10 | stl\/lecapion




LS Mecapion 3. Wiring

A L71BO075I1

[=°] i [og]
i
Pl T& [0BE;_ ,060 )
(g
U
J
V|
|
CI1ATTIPD AHTITNITY
— B Q//lmlﬂ‘lﬁ’// AN TP 41 1NN
LA A dAKI 1HF4D A 1T AKD
82 SHELIL D CIL T
& /1D dL T I CWR T I
q A 17D di/ Al _INVID &2
SAIHED 710 _1IND 4 ~ 1D

NC: Internal Regenerative Resistor

Screw for Fixing Lead Terminal

Layout of the Terminal Signals
o I

L1 |(L2|[L3|B+| B | U|V |W Terminal screw: M4
Tightening torgqu

TB2

N | PO | PI Terminal screw: M4
Tightening torqu

TB3

Cl1 () Terminal screw: M4

Tightening torqu

o /

Note 1)  Otherwise, insufficient torque of locking screw may cause vibration-induced disconnection,
system malfunction and contact-induced fire accident.
Note 2)  Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 Nm.

LSVMecapion I 3-11




3. Wiring LS Mecapion

-8
FEEFIT|

=22

cL e

T

2 &

@ILIETID
TR
B2
I QD €
O
QIFIID
181

Terminal screw: M5

L1 L2 | L3 N PO Pl B+ B U v w Tightening torque: 3.24 Nm

Terminal screw: M4

C1l Cc2 Tightening torque: 1.2 Nm

Terminal screw: M5
Tightening torque: 3.24 Nm

(G /
Note 1)  Otherwise, insufficient torque of locking screw may cause vibration-induced disconnection,

system malfunction and contact-induced fire accident.
Note 2)  Use FG locking screw of M4 size (shown in bottom of product) to tighten it to 1.2 Nm.
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3. Wiring

3.3

3.3.1 LSIS

Example of wiring with

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

PLC

DC 24V Power for 1 /O L75
— .
XGF-PO1/2/3A i (Servo Drive)
Open Collector
(©p ) +24V O—@ ¢—> GND24 +24VIN
’ m * +24V IN Note 1)
DO1
| T—PULCOM ( 38 | ALARM+
o o — : I [ALARMH]
39 | ALARM-
e N ]
- B p— N =
FP+ 21 | : t PR
44 | BRAKE
o oy i S — P o | e
I I 45 | INPOS
1 — )
| |
— R
RP- E—" I | Twisted Encoder z-phase —C
= [ | Pair — output t—{ 15 | ALor
— | [ :
14 | ALz
= - —— {—::
L o s =
+24V T | Digital input
L{ 24 | GND24
oV+ 25 o—o | 4 le—"o sT0P
OV- 26 [Fe——o | 1£ EMG ke
l l Note 2) TLMT
SToP | 27 f— o | cwiim | 19 DI5 = vt
DOG | 28 fo— I lo ccwum] 20 D7 ~ | INSPD
VTP | 29 fo— | —l—e{e— DIR | 46 DI6 = | WARN
ECMD | 30 o o | ¢+—to o—| ALMRST| 17 DIS
HW s JoG 31t | e o— EGEAR | = Ll Analog output
| | 4 o o P DI3
ds- coMm E—L 2 DI2 28 | MONIT1
—'—e/o— PCIR | *
VAR — svon | =5 DI 29 | MONIT2
MPGA+ | 1 ,@,A 37 GND
|
MPGA- | 2 ,@:B I I scon T =
MPGB+ | 3 —_I—:©:0V | | e T = CN1 34 | +12va
MPGB- | 4 HOJ | | —w = 35 | -12vA
Manual pulse I | = Encoder pulse
generator MODE = output
Bl rosrol = N
> 32 AO
o 7 | | ZCLAMP| *
e pntam e SN s |2 o
EMG | 8
spp | 22
=1 Ny T
| | SPDL 23
:_“E_W_‘H' DRINP CoM| 34 }——— | | 31 | /BO
[ | =1 ! l Moo DO2)
! DRINP | 33 | } RDY+ | 40
== 1 | | L— 36 SG
L et

¢ This is the example of wiring for

module on PLC .

-10V ~ +10V

TRQCO
Analog m
torque GND

[ 1]
[ o ]

F.G

(CN1 Case

1 axis. In case of 2,3 and 4 axes, refer to pin map of position
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3. Wiring

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

XGFPD1/2/3A
(Line Driver )

==
, | JOG

) )

[ COM

e DR/INP COM
e DR/INP

¢ This is the example of wiring for

module on PLC

3-14 | LS

Analog torque
limit

| (CN1 Cas

&)

5

DC 24v Power for1/0O L7S
(Servo Drive)
+24v > GND24 +24V IN
- ._WME—T Note 1)
I | Twisted OOV TALARMe
— | | Pair :I
| = | == 39 | ALARM-
—— . G N e iy (AL |
| | 1 | DO3
FR 22 | | | PR 10 = _ﬁj_—‘z 5
| 23 | === DO4 :I
e I I pre_[11} P —)l 44 | BRAKE]
| | ] D05
— o e ICEP—EE
: : Twisted Encoder z-phase {—E ALOO
- Pair output
HOME +5v| 37 | T T Z0 {_E ALO:|1
[ 32} | ! 1zo0 | 5 = I
| |
o 25 GND24|
+24V O— ! | Digital input '—:
| | o fo
ov+ 25 fo——o— . o—{ STOP
T
o e o ! ! — Note 2) [ * | TLMmT
t
STOP 27 -Q/O-‘ I i CWLIM 19 DI8 ote 2) - i
DOG 28 _0/0—1 | t ccwuml 20 DI7 - AuLE
ECVD_| 30 fo~ o | +—t° _e—ALMRST] 17 DI5
31 Lo o— I —'-e/o— EGEAR | * DI4 .
- DI3 nalog output
32 |—I_—r°/°— EGEAR | * -
| 1o e PCR| = 28 | moniT1
r==5V | —r°/o— SVON | 47 DI 29 | MONIT2
MPGA+ | 1 ;o:A | I e
MPGA- | 2 ! | | o=
MPGB+ [ 3 H I-.@' v | | NCE B CNL YE EXEY
MPGB | 4 '@: | | TvT | = 35 | -12vA
MODE ok Encoder pulse
Manual pulse E p
gener:ftor +2av! | ABSRQ| * output
ol I A | 32 AO |
ZCLAMP| **
|
e By : | sp | 21 33 /AO
EMG ry Sl S| I | T BT |
com 110 | | spDL | 23 | 30 BO |
s 1| N
] | | M (DO2)
33 RDY+ | 40 ™ e
| | I | ERAALE | I
| |
|

1 axis. In case of 2,3 and 4 axes, refer to pin map of position




Ls 3. Wiring

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

DC 24&"_ Power for 1/0 L7S
XGFPO1/2/3/4H (Servo Drive)
Open Collector
(Op ) +24/0—@  @—>GND24 +24V IN
1= [ ] T +24V IN| 50 —T Note 1)
e | | PULCOM DO—g ALARM+|
| |
pcom [ 1B | | 39 ALARM-I
= | I (0os 43 ZSPDI
Frr | 18} | } [ PR 15K .
— | P | e
L I S i s
] 16 | ALoo
RPr | 16Al : ! [TPR o {_:
S A R -
| I Twisted Encoder z-phase {
14 | ALo2
I I Pair output _:
I i Z0 4
25 | GND24
. —1—= —{ 25 | onoad]
: : +24VIN Note 2) | = | TLMmT
voay Digital intput Note 1, 2 ok VLMT
[ | | INSPD
ov+ [14ale—o | —ro/o— stop | 4s
ov-  |13AFe—o | e [ EMG | 18 DI9 ™ | WARN
DOG |12Ake— | I cwLiM | 19 DI8
EMG/STOA 11A Fo— | I cowLm] 20 DI7
e VTP [10Afe— | —ro/lo— DIR | 46 DI6
1 TEn = o— ALMRST| 17 (DI5)
-=== I II ) o— EceAr [ = (DI4) Analog output
DI3
4 o— EGEAR|[ *
- | —|-°/ 28 [ MONIT1
MPG A+ |20A :o:i/ | T PR~ g:i 29 | MONIT2
MPG A- 208 : :B | T ° SVON | 47 37 | GND
]
= ]
MPG B+ 19A—|-'v@'ov [ | — 34 | +12va
MPGB- 198} 1©! PCON CN1
2 I I e 1 = 35 | -12VA
Mgg‘r"aelr;‘gfe | I TimT | = Encoder pulse
| | MonE | = output
: : ABSRO| = [32] Ao |
zcLamp] =
[33] /0
| | sps | 21
: : spe | 22 | 0] BO |
DR/INP COM I I SphL | 23 | 31 | /BoO |
rove | 20 122
! f LRDY* |
36 SG
| —— e | se ]
| | — DO5)
I I InPOs | 45
P o [
|10V [ +10v
N
Analog torque m
limit :8
(CN1 Case \"f FG

F.G

¢ Thisis the example of wiring for 1 axis. In case of 2,3 and 4 axes, refer to pin map of position
module on PLC .




3. Wiring

4. XGF-PD1/2/3/4H (Line Driver)
DC 24v Power forl/O
— IS I'7s|:')' )
XGFPD1/2/3/4H ervo Drive)
Line Driver
( ) +24V 0—@ p—> GND24 +24V IN
2av | 1A
2 |1 ' ' || +24V IN E—T Note 1)
Pcom | 1B | | O3 ALARM+|
pcoMm [1D | | Twisted
| | Par 39 ALARM—I
FPr |18A} PF | 9] ==
— | | 1 ] (003
FR [17A] } } PF | 10 : " 43 | ZSPD
—] === DO4
RP+ | 16A} l l oRr —)| 44 | BRAKE
= - ) g
RP 15A } } PR
I | —{ 15 | Ao |
| | Twisted Encoder z-phase —C
— | | Pair output _EE
I HOME +5v] 3A | ] ] Z0
! 25 | GND24
] L 1= —{ 25 [ onp2s]
: : el JaaVIN Note 2) | = | TLMmT
Digital input : *k
+24V | | Note 1, 2 VLMT
*%
OV+ 14A I e— sTOP | 48 INSPD
ov-  li3A | I' I e | 15 DI9 = | WARN
DOG  |12ake— | | cwLM | 19 D8
EMG/STOH 1A | I ccwLmM| 20 DI7
3 e Y | —ra/lo— DIR | 26 DI6
DI5
! T° > AMRST| 17
t-—= 9A |—'_| _I_Q/G_ ol (DI4) Analog output
DI3
sv | e e o 28 | MONITL
MPG A+ |20A .'5-:A | —ro/o— PCR| = - 29 | MONIT2
]
wpG A [20BH—O@! L | —r°/°— SVON | 47 37 | enD
]
MPG B+ 19A——’—r@:ov | | vl ST
]
MPGB- |198— i1©)! | | PCON | = CN1
== GAIN2 | = 35 | -12vA
Manual pulse | | — Encod |
generator | | TLMT Encoder pulse.
MODE *k OUQUt
I [ ABSRQ[ * | 32 AO I
| | =
zCLAMP| ** I:
l l sp | 21 S
: : SPR 22 | 30 BO |
DR/INP COM | | SPDL 23 EE
DO2)
N |
RDY+ | 40
f t L_RDY* |
36 SG
| —t e | sc ]
— | | — DO5
INP 7A | ] ] [ nPos | 45 )
| GND24 | 24
|

Analog torque
limit

¢ This is the example of wiring for

module on PLC .

3-16 | LS

-10V T +10V

(CN1 Case

FG

1 axis. In case of 2,3 and 4 axes, refer to pin map of position




Ls 3. Wiring

5. XBF-PD2A (Line Driver)

DC 24v Power for 1/0
Vi corl?S
XBF-PD02A (Servo Drive)
Line Driver
( ) +24V0—9 ¢—> GND24 +24VIN
2av [1a
2oy | c ' ' || +24V IN E—T Note 1)
pcom | 1B | | O35 ALARM+|
pcom [1D | | Twisted
| | Par 39 | ALARM-
i L | | PR (DO3
FP AL7} } ] PR 43 | ZSPD
= L 2| ]
44 | BRAKE
RP+ |Al6 ] ] PR+
RR__ [ a1s} —t PR — 16 [ Ao
I | {15 | Ao |
| | Twisted Encoder z-phase {
- — | | Pair output _E ALOZ
! HOME +5V| A3 | ] ] Z0 4
| 25 | GND24
=] - 1= —{ 25 | onoad]
l l +24VIN Note 2) [ = [ TLmT
| | igital i 3.3k
| | Digital input Note 1, 2), - VLMT
| +—re—_e— stor | 8 = | nspp
Kk
| I: [ =Vl IR DI9 WARN
| I cwLim | 19 Di8
| I cewum| 20 DI7
I o > DR | 46 DI6
| tT° o AMRST| 17 DIS
4 Hk nalog outpu
| o— CoEAR (D14) Anal tput
DI3
s | T ] EGEAR ) * oo 28 | MONIT1
I
PG A+ fB20le—0)"" | —ro/o— PCR| = o 29 [ MONIT2
]
PG A [A20H—O)! |'—|'°/°— SVON | 47 37 | GND
]
MPG B+ [B19 ——l-r@:ov | | Y ST
]
MPGB- JA19]— 1@! | | PCON | = CN1
Manual-p-ulse I GAINZ | ** 35 | -12vA
generator l TLMT | * Encoder pulse
l : MODE *k output
= N
ZCLAMP| **
33| /a0
L] e I
: : s | 22 [0 B0 ]
spo | 23
PV o N
I I [ row | 40
| 36 SG |
W A7 [ | rROY- | 41
| | | DO5
L INP COM A6|' I I |' INPOS | 45 )
| GND24 | 24
|10V [ +10V
1
s [ 1]
torque limit 8 I
(CN1 Case y]F.G
FG

¢ This is the example of wiring for 1 axis. In case of 2,3 and 4 axes, refer to pin map of
position module on PLC




3. Wiring

6. XBM-DN**S (Open Collector)

DC 24V Power for I /O L7S
XBM-DN**S —— (Servo Drive)
Open Collector
©p ) +20VO—  $->GND24 +24V IN
' | +24V IN Note 1)
| | L PULCOM O s TALARW:
| |
39 | ALARM
| [ALARW: ]
DC24 g
| | (D03
201 | | e 43 | zSpD |
— | | L | DO4
— : 44 BRAKEI
CcOoM I I I
P22] | | [ PR '< —{ 16 | Ao |
com | : : {—E ALOL
— Encoder z-phase
| | : output {EE
Z0 4
: : [Tz |5 25 | oNp24 |
! ! Note 2) = [ TLmT
| | Digital input e EEVEVE:
| |
HOME |Pos e | o— sTtOP = | INsPD
el E | In‘ [ EMG = | WARN
Limit L POl | I cWLIM | 19 DIg
e LimtH | P00 | I cowLum| 20 DI7
' ! Tnpt ——1 | —re | e— DIR 46 Dl6
(L Common CoMo v DI5
- | o _e{AwrsT] 17
| _l_(,/.,_ EGEAR | * (DI4) Analog output
DI3
| —re/ o— EGEAR | * 28 | MONITL
—e/o— P CLR *x DI2
| I . 29 | MONIT2
| _Ie/e_ SVON | 47 = 37 | onD
I : PCON *k CNl 34 +12VA
| GAIN2 [ = 35 | -12vA
| | TLMT | * Encoder pulse
I I MODE | * output
L el (=] 7]
zCLAMP| =
33 AO
I e [ss | 7a0 ]
: : sre | 22 [s0 | 8o |
spor | 23 I::I
[ | 31 /BO
DO2)
| | | RDY+ | 40 — —
| | RDY. | 41 [ee] se ]
I | DO5)
INPOS | 45
L [Cveos |
| | GND | 24
Analog torque :1

limit

¢ This is the example of wiring for

module on PLC .

3-18 | LS

[ & |
F.G

1

(CN1 Case

5

1 axis. In case of 2,3 and 4 axes, refer to pin map of position




LS capic 3. Wiring

7. XBC/XEC-DNxxH (Open Collector)

DC 24V Power for I /O
_|'_ L78

XBC/ XEG DNxxH (Servo Drive)

(Open Collector )

Encoder z-phase

+_
E—E ALOL
{—E ALO2

+2AV0—8  e—>GND24 +24V IN
' |_o +24V IN Note 1)
[—PULCOM O3 @
DO4
44 | BRAKE]
16 | ALoO
PR ] —{ 16 | Ao |
[ oND24]

|
|
|
|
|
|
|
} PR
|
|
|
|
|
|
I

:

SG

23
DO2)
RDY+ | 40
36
RDY- | 41
DO5)
INPOS | 45
GND | 24
[+ ]
[ & ]

F.G

g

¢ Thisis the example of wiring for 1 axis. In case of 2,3 and 4 axes, refer to pin map of position
module on PLC .

il

-10V 7 +10V

|
|
|
|
|
|
|
}
I
|
output
| | Z0 4
|
| [ s 25 | oND24
| Note 2) [ = | TLMT
— : | Digital input *k VLMT
=) = | INSPD
HOME |0 "o | o— sTOP o
POC ;4 I >
DOG 9%0%0.0.12 — | T EMG
LmitH |oos | T cwiiM | 19 L&
. — P08 DI7
e Limit L ooy | I ccwum| 20
DI6
| AT —1— I-—I-e/le— DR | 46
—_———— Common Como N DI5
| | T — ALMRST] 17
| _l_e/g_ coearl = (D14) Analog output
DI3
[ _|'°/°— EGEAR | * 28 | MONITL
b—o o Porl ~ DI2
| | o 29 | moniT2
| —IQ/O— SVON 47 37 GND
(. rcon I = CN1 34 | +12VA
L e 1T = 35 | -12vA
| I TLMT | * Encoder pules
I I MODE *k OUIQUt
: : ABSRQ| = [32] a0 |
ZCLAMP| =
L et [ss | 720 ]
: : spe | 22 | 30 BO |
Lo S [so | 780 ]
| I
L I
| |
| |
| |
|

Analog torque m
limit

(CN1 Case

F.G




3. Wiring LS Mecapion

3.4  Timing Diagram

3.4.1 Timing Diagram During Power Input

For L7 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 time of 120 ms that is required to reset
the inside of the device. If you change the signal to ON, the servo starts operation in 40 ms.

200 ms g |- ! !

Main power,
control power

supply

Control power 150 ms g, 4- 50ms

established 5V

Control program - 120 ms

reset

Main power 10 ms

established

Alarm
(Normally On)

g 10 ms
Servo Ready

Servo On

DB 5ms

disengaged

PWM output
(motor
rotation)

- 40 ms 20 ms

3-20 | LSMeCdpion
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3. Wiring

3.4.2 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

command signal (Servo ON) to OFF.

A Never reset the alarm before you solve the problem that triggered the alarm and change the

200 ms

Main power,
control power
supply

Control power
established

Control program
Reset

Main power
established

Alarm
(Normally On)

Servo RDY

Servo On

DB
disengaged

PWM
(Motor

RESET

“— -

»150ms |

Alarm triggered by

an anomaly \

Y

Remove the
causes that

triggered the

10 ms

5ms -

- l— 40 ms

2ms

<«

L 30ms
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3. Wiring '-s

3.5  Wiring the Control Signals

3.5.1 The Contact Input Signal

A Caution

1. There are two input contacts based on the characteristics of individual signals: contact A and
contact B. They can be set by [P2-08] and [P2-09].

2. Itis possible to turn each contact on or off forcibly with [Cn-07]. Take extra caution, however,
because each contact is automatically turned off when power is off.

3. The signal definition of each contact can be modified by [P2-00], [P2-01], [P2-02], [P2-03], and
[P2-04].

DC 24V o 0 Ty

Internal
Circuit

COoM

R1: 3.3 Kq, R2: 680 q

3-22 | LS




Ls 3. Wiring

3.5.2 The Contact Output Signal

A Caution
4. There are two output contacts based on the characteristics of individual signals: contact A and
contact B. They can be set by [P2-10].

5. Itis possible to turn each contact on or off forcibly with [Cn-08]. Take extra caution, however,
because each contact is automatically turned off when power is off.

6. The signal definition of each contact point can be modified by [P2-05], [P2-06], and [P2-07].

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

Rated voltage and current: DC 24 V +10%, 120 7

i Contact Note 1)

Contact [
L=

Internal
Circuit

DC 24V
Note 1)  For alarm and ready output signals, the GND24 terminal is separated.

LS 3-23




3. Wiring '-s

3.5.3 Analog Input/Output Signals

1. Keep GND as 0 V of control power.
2. Keep the input signal command voltage within +£10 V, and input impedance at 22 5 .

3. Output signal voltage for Monitor 1 (No. 28) and Monitor 2 (No. 29) is £10 V.

Servo drive
Twisted Pair
Shield Wire
Input/output signal
Input/output signal
AGND ! AGND
@ i

Configure wiring as shown in the following image when you adjust analog input with variable
resistance by using power supplied by the drive.

Do not exceed the maximum output capacity of 30 7 .

l+12V(34)
330 Y 1/4 W

5 kY Analog command

o
4—1 (26), (27), (1)

—l— 0.1 uF
. &AGND
330 Y 1/4 Vv @®)
T-12V(35)

324 | LS
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3. Wiring

3.5.4 Pulse Train Input Signal

(1) Line Drive (5 V) Pulse Input

Upper level controller

Line drive

PF

PR

Twisted Pair
Shield Wire

Servo drive

(2) Open Collector (24 V) Pulse Input

Upper level controller

Shjeld Wire

GND24 24V

Servo drive

Voo e

J) Pulse COM

GND24

PR-

(3) 12 V or 5V NPN Open Collector Pulse Command

Upper level controller

NPN

GND12

Servo drive

R
PF+
R

Power note 1)

Bl

T g

D.

Note 1)  When using 5 V power: Resistance R=100-150 q,
When using 12 V power: Resistance R =560-6 8 0 q,

Wh en

using

24 V power:

@

1/72 W
1/ 2 W

Resi stance

R =

1.5 kY, 1/ 2

3-25




3. Wiring '-S

(4) PNP Open Collector Pulse Command

Upper level controller Servo drive

Power note 2)

|
PNP | I—‘|7
)ﬁ GND24 -

I_I PF-
,<76ND24 S:Z '(
R 1 PR+
— | PR
,<7 GND24

__________________________ 5

Note2) When wusing 24 V power: Resistance R = 1.5 kY, 1/ 2 W
When using 12 V power: Resistance R=560-6 8 0 ¢, 1/ 2 W
When using 5 V power: Resistance R=100-150 ¢, 1/2 W

3.5.5 Encoder Output Signal

Connect the GND terminal of the upper level controller and the GND terminal of CN1
because encoder signals are output based on the GND of control power.

Encoder signals for the servo motor received from CN2 are pre-scaled according to the ratio
defined by [P0-14] and output in line drive mode.

Servo drive Upper level
controller
Line drive Line receiver
PA h & AO
IAO

D

GND GND

When you set-1Bi Fu#n8tofonéB@l ect Bitdé to 6106, Open
are output with existing ALO, AL1 and AL2 contact output.

(Output current less than 40 mA, max. frequency = 100 Khz)

3-26 | LS
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3. Wiring

3.6  Quadrature Encoder Signaling Unit (CN2)
Wiring

3.6.1 APCS-E AS Cabhle

AWG24 7Pair Twisted

Servo Motor Shlel dere Servo Drive
1 ' oA a3
2 [A 12
3 B 11
4 /B 10
5 Z 9
Encoder 6 /1Z L8
7 U 5
8 [U 6
9 V 3
1 IV 14 Cabl
able
Cable 1 ; /V\\//V ; Connector(CN2)
Connector 1 v | 14 Maker ! 3M
Maker - AMP 10314- 52A0- 008
172163-1 GNDJY 7 10114- 3000VE
170361-1 \ 19 = e v * SHD | Frame

3.6.2 APCS-E BS Cable

AWG24 7Pair Twisted

sevoMoor - Shiel dW|re Servo Drive
A ' oA |13
B [A 12
c B 11
D /B 110
E z lo
F [z 18
K u ls
L (U 6
M v |3
= LV 3.4 Cable
E lev ; Connector(CN2)
Maker! 3M
Cable H 5V 14  10314-52A0- 008
Connector G GNDJ 7 10114- 3000VE
MS3108B20- 29S\ J L L — ¢ SHD| Frame
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3. Wiring
o
3.7  Connecting the Serial Encoder Signals
(CN2)
3.7.1 APCS-E CS Cable

3-28 | LS

AWG24 4Pair Twist
Servo motor Shield Wire Servo drive
1 ' % MA 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  \ °| L gt 0| FIEME
172161-1

170361- 1




LS 3. Wiring

3.7.2 APCS-E DS Cable

Servo motor AWG24 4Pair Twist Servo drive
Shield Wire
1 ' MA 3
2 IMA 4
3 SL 5
4 /SL 6
i +5V 14
8 GND 7
Cable
Connector (CN2)
Manufacturer-3M
9 sHD | Frame 10314-52A0-008
Cable L @ v g 10114-3000VE
Connector
MS3108B20-29S

3.7.3 APCS-E ES Cabhle

AWG24 4Pair Twist
Shield Wire
Servo motor Servo drive
1 MA 3
6 IMA 4
2 SL 5
7 /SL 6
Cable
9 L5V 14 Connector (CN2)
4 GND 7 Manufacturer - 3M
10314-52A0-008
10114-3000VE
5 SHD | Frame
Connector eeerrnnnens L S
Tyco Connector
(7 Circuits)

G
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3. Wiring st
o
3.8  Multi -turn Encoder Signaling Unit (CN2)
Wiring
3.8.1 APCS-E CS1 Cable

3-30 | LS

Servo Motor

Cable
Connector
172161-1 (AMP)
170361-1 (AMP)

AWG24 4Pair Twist Servo Drive
ohield. Wire...
' i MA 3
IMA 4
SL 5
/SL 6
BAT+
BAT-
Cable
5V 14 Connector (CN2)
GND 7 Manufacturer - 3M
10314-52A0-008
10114-3000VE
.............. '.. SHD Erame




3. Wiring

3.8.2

3.8.3

APCS -E DS1 Cable

Servo motor AWG24 4Pair Twist Servo drive
_Shield Wire_
A ] MA 3
B IMA 4
C SL 5
D /SL 6
E BAT+
Encoder = BAT-
Cable
H 5V 14 Connector (CN2)
G GND 7 Manufacturer - 3M
10314-52A0-008
10114-3000VE
J i SHD | Frame
Cable N\ |  Pewnnnn |
Connector
MS3108S520-29S
APCS -E ESI1 Cable
Servo motor Servo drive
1 ' MA 3
6 IMA 4
2 SL 5
7 /SL 6
8 . BAT+
3 BAT
B Cable
9 5V 14  Connector (CN2)
4 GND 7 Manufacturer - 3M
10314-52A0-008
10114-3000VE
5 SHD | Frame
Connector \ | e e *
Tyco Connector
(7 Circuits)
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3. Wiring '-s

3.9 Transmission of Absolute Value Encoder
Data

3.9.1 Transmission of Absolute Value Encoder Data

Upon the absolute value encoder's request for absolute value data, the data of the absolute
value encoder are transmitted to the upper level controller in the form of quadrature pulses
through the output of the encoder output signals, AO and BO.

In this case, pulses are output at the speed of 500 Kbps.

Among absolute value data, multi-turn data are transmitted first, followed by single-turn data.
(Refer to fA4.1.6 External l nput Signal and Logic
the sequence input signal and ABS-RQ signal.)

>

Transmission Sequence of Absolute Value Data

1. When the servo is off, change the ABS_RQ signal on the upper level controller to ON.

2. The servo drive checks the ABS_RQ signal for 10 ms.

3. The servo drive prepares the transmission of multi-turn data for 100 ms.

4. The servo drive transmits multi-turn data for up to 140 ms (based on 16-bit multi-turn data).
5. The servo drive prepares the transmission of single-turn data for 100 ms.

6. The servo drive transmits single-turn data with the pre-scale ratio applied for up to 1100 ms (based
on 19-bit single-turn data).

7. The servo drive operates with normal encoder output signals 100 ms after the single-turn data are
completely transmitted.

4
] L
Absolute value data transmission Pre-scale pulse output
ABS_R ————— ESEERERE
el 7 )
i ",
|| h I
B0 1 /
~_\\ 7 ,_flr L Jr
< i i i i < ohe L /
- 3 3 "‘F.mx.___ B MAX-" | b
10ns 100 140ms = 100ms == 1100ns 100mg | ="
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LS Mecapion 4. Parameters

4, Parameters

4.1 How to Use the Loader

4.1.1 Name and Function of Each Part

Display 5-digit FND data.

DIGITS DIGIT4 DIGIT3 DIGIT2 DIGIT1

o L0, L0, L0, L,

Displays the decimal point.

[ N ]

LD 'E.g.) 123.4

A4
[MODE]: Change display mode.
[/LEFT]: Move to another data digit. In the case of 16 bits, the minus symbol is used.
[UP]: Increase displayed data.

[DOWN]: Decrease displayed data.

In the case of 32 bits, a dot is used.

[SET]: Confirm displayed data. (717704
[/RIGHT]: Move to another data digit. [ (R A | E.g)-123.4

LSvMecapion I 4-1




4. Parameters LS Mecapion

4.1.2 Status Summary Display

(1) Status Summary Display in Speed Mode

1 Example of the OFF status of the servo in speed control mode

DIGIT 5 DIGIT 4 DIGIT 3 DIGIT 2 DIGIT 1

(IR N N

- - - - o6

ﬁ-' O w ® QQU O "' @) "' @)
I
DIGIT 3-1: Displays the current status of the servo.
bb - Servo OFF
run - Servo ON

Pot - CCW Limit
not - CW Limit

\ 4

DIGIT 4_High: ZSPD

DIGIT 4_Medium: INSPD or INPOS

DIGIT 4_Low: Command (speed or torque)

DIGIT 4_DOT: Ready

v

DIGIT 5: Displays the current control mode.

P - Position control
S - Speed control
T - Torque control

DIGIT 5_DOT: Servo ON

5 Example of the ON status of the servo in speed control mode

DIGIT 5 DIGIT 4 DIGIT 3 DIGIT 2 DIGIT 1
L 00 g L
C ) - a - -

4-2 | LS Mecapion
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(2) Servo Operation Status Summary Display List

The following list explains the operation status summary display of different modes of the

servo.
Operation Status Function Notes
Screen

7 I Displays the servo's OFF status when in

 milling 010 the position mode.

7 Displays the servo's ON status when in
It i R W X | position mode.

7 7 ) Displays CCW status when in position
,'_ '. >~ ,:‘ ,: mode.

7 ) Displays CW status when in position
,'. " ] ,:' ,: mode.

g (Sl Displays the servo's OFF status when in
i Ry 19010 speed mode.

et Displays the servo's ON status when in
1T an speed mode.

g 7 ) Displays CCW status when in speed

:'. " i ,_" ,: mode.

et ) Displays CW status when in speed

:'_ '. " ,:' ,: mode.

) ISl Displays the servo's OFF status when in
| gy 0015 torque mode.

) Displays the servo's ON status when in
I i A W X | torque mode.

) '} ) Displays CCW status when in torque
,:_ '. © ,:' ,: mode.

) ) Displays CW status when in torque

,:. " 1 ,_" ,: mode.

- e —» Current Operation Status and Servo Ready Status Display
Li . | N[

i

I For position control: INPOS1 signal
indication

For speed control: INSPD signal
indication

For torque control: OFF

TG_ON Signal Display
(OFF: Stop, ON: Rotating)

For position control: Position command
input in progress

For speed control: Speed command
input in progress

For torque control: Torque command
input in progress

(OFF:Not Ready, ON:Ready)

g

TG_ON Signal DisplayServo Ready Status Display
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4.1.3 Parameter Handling

(1) Parameter Movement

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

B

»

P4-13 H Cn—lS]
e T4

st-26 H Po- 27 o
) (o]
|

P1-25 P2-22 P3-20

e T4
P4-11} [‘Cn-l3}

A A A

[

T s
E P4-01 ]
[
L

) (o
on)

e T
P4-OOHCn-OO

P1-00 P2-00 P3-00

e e

—T MODE I:>

A If the alarm does not go off at the start of operation, the speed operation mode [S=bb] indicating
operation status is displayed.

A Editable parameters are from [P0-00] to [Cn-15]. Press SET when a parameter number is displayed
and you can see and edit the parameter data.

A In the initial parameter edit status, the number on the far right flickers (ON and OFF for 0.5 seconds
respectively) and becomes editable.




4. Parameters

(2) Example of changin

g speed control mode to position control

mode
([PO -03]: 00001 -> 00002 )
Oerrd Loader Displays Keys to Use What to Do
- ) Displays the speed control mode with
1 i By 50 main power and control power
- - - permitted.
71 10%: n Press MODE to move to [P0-00].
20 Ty :
71 N i nn Press UP or DOWN to move to [P0-03].
S Y i il A .
- e o e S Press SET to go to the parameter edit
4 :" }" },’ ,'" " n window. The parameter is displayed as
- W W W e - 00001.
™7 7 7 7% ' Press UP or DOWN at the blinking
5 "‘: :“' :“' L{ ’;' nn cursor to change the number to 00002.
Press and hold SET for approximately
6 Verere:re: n one second. After two flickers, the
AL &1 | number will be saved as 00002 in the
parameter.
F—— - g Press and hold MODE for approximately
7 "-‘ :" wi ,'" -" . one second to return to the P0-03
- - S parameter.
— Press MODE to change status to
8 oo | N N . position operation [P= bb] status which
| Ny Lol e is the summary display of the current
status.
Note 1) Mo indicates flickering.
Note 2)  If you hold down UP / DOWN at the current cursor in the parameter window, the number

continues to increase/decrease.
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(3) Example of changing speed proportional gain 2 ([P1 -07]: 200
rad/s -> 500 rad/s)
Ord .
or Loader Displays Keys to Use What to Do
Displays the speed control mode with
1 main power and control power
permitted.
Press MODE to move to [P1-00].
2
Press UP or DOWN to move to [P1-07].
3
Press SET to enter parameter edit
4 mode. The parameter is displayed as
00200.
Press /LEFT or /RIGHT at the blinking
5 cursor to move to the desired digit,
DIGIT 3.
Press UP or DOWN at the blinking
6 DIGIT 3 position to change the number
to 00500.
Press and hold SET for approximately
7 one second. After two flickers, the
number will be saved as 00500 in the
parameter.
7 Press and hold MODE for approximately
8 [ mils Mini one second to return to [P1-07].
Note 1) Mo indicates flicker,i ng.
Note 2)  If you hold down UP / DOWN at the current cursor in the parameter window, the number

continues to increase/decrease.
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(4) Example of changing DAC output offset 1 ([PO

-19]: O UnittvV.-~ -> -

500 Unit/V)
Oerrd Loader Displays Keys to Use What to Do
Pt N Displays the speed control mode with
1 i g £ 10 main power and control power
-- - permitted.
71 I Hu i n Press MODE to move to [P0-00].
2 il R A RN}
7T Hx': nn Press UP or DOWN to move to [P0-19].
3 [ il X i R | ol
B Press SET to enter parameter edit
4 :" ,’,’ }: :"}" n mode. The parameter is displayed as
- s 00000.
- N e ' Press /LEFT or /RIGHT at the blinking
5 :" ,’,’: ::" :“ n n cursor to move to the desired digit,
=== = ' DIGIT 3.
VT T Press UP or DOWN at the blinking
6 il i -" (N nn DIGIT 3 position to change the number
== = " to -0500.
Press and hold SET for approximately
7 n one second. After two flickers, the
number will be saved as -0500 in the
parameter.
™7 ™7 at ‘o’ Press and hold MODE for approximately
8 :" ,L“ - ""’, . one second to return to [P0-19].
Note 1) Mo indicates flickering.
Note 2)  If you hold down UP / DOWN at the current cursor in the parameter window, the number

continues to increase/decrease.
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4.1.4 Data Display
(1) Binary
655 Minimum (Ob00000)
KTy rerert
A0 L0 L0 L
(2) Hex

(4) 16 -bit Signed Integer

655 ex)-1234
655 E.g.)-1234

I o I Y X
'L ’ ’// /’/"c z’/ '

(5) 16 -bit Decimal Po int Display

655 ex)-123.4
655 E.g.)-123.4

\_7 r\p’ /" r" '\—‘_'
{
/- - ‘-
/] ] ' ’ / ' ‘/ '
| /
s L’f/’" . lm/s f'/‘o 7 B

4-8 | stMecapion

655 Maximum (Ob11111)

I N N N
I e i e )

655 Maximum (OXFFFF)
”Wﬁﬁg

,/, i |
il il i
— Y y Vo Vo

/—\ /

655 E.g.) +1234

/\WE i W
//f:\fiy/ ﬁ’ d./’ i , /'-
Ldr’/c iz ﬁ'ﬁ L’ ‘v//"o ;'o
ex) +5678
655 E.g.) +5678
’/ / - - ] r’
551E
L;’//’ Jﬂ //‘ L Vo
ex) +123.4

655 E.g.)+123.4

/
// / ' r‘/ / '
7z Vo
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(6) 32 -bit Signed Integer Data Display

A Minimum (-2147483648)

Display upper two digits Display middle four digits Display lower four digits
Jrezod A N e N 000
POy N Ny N By RGN - U Ry N R |

A Maximum (2147483647)

Display upper two digits

Display middle four digits

Display lower four digits

Jnrnzd A N e N Jo 0
- R - e - {
A Example
[St-16]: Displayed as Upper = 0, Middle = 0012, and Lower = 2071
Order Loader Displays Keys to Use What to Do
r I ' [ Displays the speed control mode with
1 i i 17010 main power and control power
== == permitted.
- — ‘o’ Press MODE to move to [St-00].
) NS B © [St-00]
SR T | D
Tl "H uf: nn Press UP or DOWN to move to [St-16].
U Uit
— Press SET to display lower digit data.
4 b B BN _ n play 9
~ 2 |
17 n n Each time you press /LEFT or /RIGHT
5 i 2 v lower, middle, and upper data is
displayed.
- 7 ' n Each time you press /LEFT or /RIGHT
6 : 0 . . lower, middle, and upper data is
displayed.
Tl TH o Press and hold MODE for
7 A e | ," approximately one second to return to
—— s " [St-16].
Notel) A indicates flickering.
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4.1.5 External Input Contact Signal Display [St -14]

You can check whether the ON/OFF status of digital input/output signals that access the
servo drive are on or off.

(1) External Input Signal Display

The positions of the seven segment LEDs and CN1 connector pins correspond as follows.

w o ® O ® 6 @ e @
- - - - -
- - - - -

:
@

If an LED that corresponds to a pin is turned on/off, it indicates ON/OFF accordingly.

A Input Contact Display

Number (A) 9) (8) (M (6) (5) 4 3) 2 1)
Contact DIA DI9 DI8 DI7 DI6 DI5 Di4 DI3 DI2 DI1
sign
CN1
Pin 48 18 19 20 46 17 21 22 23 47
Number
Initial
Allgcatlon STOP EMG CWLIM cecw DIR ALM SPD3 SPD2 SPD1 SVON
Signal LIM RST
Name

4-10 | LSMeCdpion
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4.1.6

(1)

External Input Signal and Logic Definition

The following describes how to allocate input signals and how to view them.

Input Signal Allocation

In L7 drive, you can allocate a total of 19 input contact functions to 10 hardware-like contacts.

Each input contact function is positioned at certain DIGIT of parameter [P2-00], [P2-01], [P2-
02], [P2-03] and [P2-04], and you can change the value of each DIGIT and allocate it to pin

of DI1-DIA.

The default input signal allocation is shown in the figure below:

One number can be allocated to two input signals such as N (input signal): 1 (input allocation

number).

E.g.) If SVON and SPD1 are allocated to DI #01, you can use both SVON and SPD1 signals
when entering DI #01.

Input Signal

SV_ON
SPD1

SPD2

SPD3
A_RST

DIR
CCWLMT
CWLMT
EMERGNCY
STOP

EGEAR1
EGEAR2

PCON

GAINZ

P_CLR

T_LMT

MODE
ABS_REQUEST
ZCLAMP

i

Input Allocation Number

DI (CN1 #47pin)
DI2 (CN1 #23pin)
DI3 (CN1 #22pin)
DI4 (CN1 #21pin)
DI5 (CN1 #17pin)
DI6 (CN1 #46pin)
DI7 (CN1 #20pin)
DI8 (CN1 #19pin)
DI9 (CN1 #18pin)
DIA (CN1 #48pin)

/A Caution

Before

change,

recommended

If you change the input contact function, Since it is an immediate effect on the drive, you need to be
careful for the operation.

to be set -1 ppBRARDOM

LSVMecapion | 4-11
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Signal Name Alwa CN1 Pin Default Allocation Number No Input
Input ys Alloc Signal Default
Parameter signal Alloc | 48 18 19 20 46 17 21 22 23 47 ’ Definitio value
Allocation ated ation m
Servo ON
[P2-00].DIGITL setting | >YON F A 9 8 7 6 5 4 3 2 1 0
Multi-speed 1
[P2-00].DIGIT2 setting SPD1 F A 9 8 7 6 5 4 3 2 1 0
[P2-00] 0x4321
Multi-speed 2
[P2-00].DIGIT3 setting SPD2 F A 9 8 7 6 5 4 3 2 1 0
Multi-speed 3
[P2-00].DIGIT4 setting SPD3 F A 9 8 7 6 5 4 3 2 1 0
Alarm reset
[P2-01].DIGITL seting | ~MRST F A 9 8 7 6 5 4 3 2 1 0
Select rotation
direction DIR F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT2 setting
Forward rotation [P2-01] 0x8765
prohibited CCWLIM F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT3 setting

Reverse rotation
prohibited CWLIM F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT4 setting

Emergency stop
[P2-02].DIGIT1 setting EMG F A 9 8 7 6 5 4 3 2 1 0
Stop
[P2-02].DIGIT2 setting STOP F A 9 8 7 6 5 4 3 2 1 0
Electronic gear [P2-02] 0x00A9
ratio 1 EGEAR1 F A 9 8 7 6 5 4 3 2 1 0

[P2-02].DIGIT3 setting

Electronic gear
ratio 2 EGEAR2 F A 9 8 7 6 5 4 3 2 1 0
[P2-02].DIGIT4 setting

P control action
(P2-031DIGITL setting | ~CON F Alo |8 | 7|6 |5 ]| 4|3 ]|2]1 0

Select gain 2
[P2-03].DIGIT2 setting GAIN2 F A 9 8 7 6 5 4 3 2 1 0

[P2-03] 0x0000

Input pulse clear
[P2-03)DIGIT3 seting | ' —CLR F Alo |8 |7 ]|6]|5 ]| 4|3 ]|2]1 0

Torque limit
[P2-03].DIGIT4 setting T_LMT F A 9 8 7 6 5 4 3 2 1 0

Change operation
modes MODE F A 9 8 7 6 5 4 3 2 1 0
[P2-04].DIGIT1 setting

Absolute encoder
data request ABS_RQ F A 9 8 7 6 5 4 3 2 1 0 [P2-04] 0x0000

[P2-04].DIGIT2 setting

Zero clamp
[P2-041.DIGIT3 setting | 2C-AMP F A 9 8 7 6 5 4 3 2 1 0

Note 1)  No CNL1 connector pin is allocated when the default value is "0".

4-12 | LS




stl\/lecapion

4. Parameters

(2) Example of Changing Input Signal Allocation

The input signal definition can be changed in [P2-00], [P2-01], [P2-02], [P2-03], and [P2-04].

The input signal logic definition can be changed in [P2-08] and [P2-09].

Allocate input signals as shown in the following table:

Input Signal

SV_ON
SPD1
SPD2

SFD3
ALMRST
DIR
CCWLMT
CWLMT
EMERGNCY
STOP

Input Allocation Number

EGEAR1
EGEAR2
PCON

GAINZ

P_CLR

T_LMT

MODE
ABS_REQUEST
ZCLAMP

DI1 (CN1 #47pin)
DI2 (CN1 #23pin)
DI3 (CN1 #22pin)
DI4 (CN1 #21pin)
DIS (CN1 #17pin)
DI6 (CN1 #46pin)
DI7 (CN1 #20pin)
DI8 (CN1 #19pin)
DIS (CN1 #18pin)
DIA (CN1 #48pin)

N

LSVNIecapion I 4-13
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Signal Name Alwa CN1 Pin Default Allocation Number No Input Value
Input ys Alloc Signal After
Parameter Signal | Alloc | 48 | 18 | 19 | 20 | 46 | 17 | 21 | 22 | 23 | 47 ! Beiie | @hEn
Allocation ated ation n E
SevoON SVON F Alo| s |7 ]|6]|5 ]| 4a|3]|2]1 0
[P2-00].DIGIT1 setting
Multispeed 1 SPD1 F Alo|s|7]|6]|5s5]|a|3]2]: 0
[P2-00].DIGIT2 setting
] [P2-00] 0x0321
Multispeed 2 SPD2 F Alols | 7|6 |5 |a)ls]z2]|1 0
[P2-00].DIGIT3 setting
Multi- d 3
Wspesc= SPD3 F la|lo|s| 7|6 |5 ]|a|3]2]1 0
[P2-00].DIGIT4 setting
Alarm reset
- ALMRST F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT1 setting
Select rotation
direction DIR F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT2 setting
Forward rotation [P2-01] 0x0765
prohibited CCWLIM F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT3 setting
Reverse rotation
prohibited CWLIM F A 9 8 7 6 5 4 3 2 1 0
[P2-01].DIGIT4 setting
Emergency stop
[P2-02].DIGIT1 setting EMG F A 9 8 7 6 5 4 3 2 1 0
Stop
[P2-02].DIGIT2 setting STOP F A 9 8 7 6 5 4 3 2 1 0
[P2-02] 0x0080
Electroni tio 1
ectonicgearralol | porars | F | A | 9 | 8| 7 | 6| 5| 4| 3| 2|1 0
[P2-02].DIGIT3 setting
Electroni tio 2
ectronicgearralio? | poraro | F | A | 9 | 8| 7 | 6| 5| 4| 3| 2|1 0
[P2-02].DIGIT4 setting
P control acti
contro acton. PCON F la|lo|s| 7|6 |5 ]|a|3]2]1 0
[P2-03].DIGIT1 setting
Select gain 2
[P2-03].DIGIT2 setting GAIN2 F A 9 8 7 6 5 4 3 2 1 0
[P2-03] 0x9000
Input pulse clear
[P2-03].DIGITS setting P_CLR F A 9 8 7 6 5 4 3 2 1 0
torque limit
[P2-03].DIGIT4 setting T_LMT F A 9 8 7 6 5 4 3 2 1 0
Change operation
modes MODE F A 9 8 7 6 5 4 3 2 1 0
[P2-04].DIGIT1 setting
Absolute encoder
data request ABS RQ | F Alol|ls | 7|6 |5 |a]|3] 2|1 0 [P2-04] | 0x000A
[P2-04].DIGIT2 setting
Zero clamp
[P2-04].DIGITS setting ZCLAMP F A 9 8 7 6 5 4 3 2 1 0
Note 1)  No CNL1 connector pin is allocated when the default value is "0".
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A Example of Changing Input Signal Allocation

The following is an example of changing input signal allocation.

The allocation signals of SVON (CN1-47) and STOP (CN1-48) can be switched in the
following sequence:

[P2-00]:

[P2-02]:

Before Changing

-
(]
-
'

)

)

Py
-

-~
g
-

o3
o3
£33
b
Ui

After Changing

..
T
=

3

un
Dng
i

-
R
.

Cn]

oo
Z A

-
-
|

Order

Keys to Use

What to Do

Loader Displays

Press MODE to move to [P2-00].

Press SET to enter parameter edit
mode. The parameter is displayed as
04321.

Press UP or DOWN at the blinking
cursor to change the number to
0432A.

Hold down SET for approximately one
second. After two flickers, the number
is saved as 0432A for the parameter.

Hold down MODE for approximately
one second to return to [P2-00].

Press UP or DOWN at the blinking

cursor to change the number to P2-02.

Press SET to enter parameter edit
mode. The parameter is displayed as
000A9.

Press /LEFT or /RIGHT at the blinking
cursor to move to the desired digit,
DIGIT 2.

Press UP or DOWN at the blinking
cursor to change the number to
00019.

10

Hold down SET for approximately one
second. After two flickers, the number
is saved as 00019 for the parameter.

11

Hold down MODE for approximately
one second to return to [P2-02].

12

** Modification is not possible with the servo on. Reset the parameter.

In case of exiting
without saving the set

Hold down MODE for approximately
one second to return to the parameter.

Note 1)

value
ﬁlﬁ indicates

flickering.
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(3) Input Signal Logic Definition

In L7 drive, you can define the logic of input signal through parameter [P2-08] and [P2-09], in
terms of 10 hardware contacts ranging from DI1 to DIA.

The default logic state of input signal is as follows:

Input Signal Logic Definition

SV_ON . . I
SPD1 \Input Signal Logic Definition Number
SPD2 \ DIT (Contact A/Contact B)
SPD3 \ DI2 (Contact A/Contact B)

A-RST \ DI3 (Contact A/Contact B)

DIR \ DI4 (Contact A/Contact B)
COWLMT \ DI5 (Contact A/Contact B)
CWLMT \ DI6 (Contact A/Contact B)
EMERGNCY \ DI7 (Contact A/Contact B)
STOP \ DI8 (Contact A/Contact B)

— \ DIg (Contact A/Contact B)

EGEAR? DIA (Contact A/Contact B)
PCON
GAIN2
P_CLR
T_LMT
MODE

ABS_REQUEST
ZCLAMP
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Signal Name Input CN1 Pin Default Allocation Number Input
Signal Cont Is_lc?giacl Default
Parameter (Initial act B 20 Value
Allocation Name) 48 18 19 20 46 17 21 22 23 47 Deﬂr?ltlo
S ON
e SVON 1 0
[P2-08].DIGIT1 setting
Multi- d 1
eheee SPD1 1 0
[P2-08].DIGIT2 setting
Multi-speed 2
) SPD2 1 0 [P2-08] 0x11111
[P2-08].DIGIT3 setting
Multi-speed 3
. SPD3 1 0
[P2-08].DIGIT4 setting
Al t
armreset ALMRST 1 0
[P2-08].DIGIT5 setting
Select rotation
direction DIR 1 0
[P2-09].DIGIT1 setting
Forward rotation
prohibited CCWLIM 0
[P2-09].DIGIT2 setting
Reverse rotation [P2-09] 0x10001
prohibited CWLIM 0
[P2-09].DIGIT3 setting
Emergency stop
[P2-09].DIGIT4 setting EMG Y
S1op STOP 1 0
[P2-09].DIGIT5 setting
Note 1)  According to the input signal logic definition, contact Ais 1 and contact B is O.
LS 4-17
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(4) Example o f Changing Input Signal Logic Definition

The input signal logic definition can be changed in [P2-08] and [P2-09].

Allocate input signals as shown in the following table:

Input Signal Logic Definition

SV_ON
SPD1
SPD2

SPD3
ALMRST
DIR
CCWLMT
CWLMT
EMERGNCY
STOP

Input Signal Logic Definition Number

EGEAR1
EGEAR2
PCON

GAINZ

P_CLR

T_LMT

MODE
ABS_REQUEST
ZCLAMP

DIT (Contact A/Contact B)
DI2 (Contact A/Contact B)
DI3 (Contact A/Contact B)
DI4 (Contact A/Contact B)
DI5 (Contact A/Contact B)
DI6 (Contact A/Contact B)
DI7 (Contact A/Contact B)
DI8 (Contact A/Contact B)
DI9 (Contact A/Contact B)
DIA (Contact A/Contact B)

NN
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Signal Name CN1 Pin Default Allocation Number Input

SignAaI Default
Logic

48 | 18 | 19 | 20 | 46 | 17 | 21 | 22 | 23 | 47 | @B | pefinitio Value
n

Input Cont
Parameter Signal
Allocation

Servo ON

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

Multi-speed 1

[P2-08].DIGIT 2 SPD1 i 0
setting

Multi-speed 2
[P2-08].DIGIT 3 SPD2 1 0 [P2-08] 0x11111
setting

Multi-speed 3
[P2-08].DIGIT 4 EGEAR2 1 0
setting

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

Select rotation
direction

[P2-09].DIGIT 1
setting

DIR 1 0

Forward rotation
prohibited

[P2-09].DIGIT 2
setting

CCWLIM 0

Reverse rotation
prohibited

[P2-09].DIGIT 3
setting

[P2-09] 0x11101
STOP 1 0

Emergency stop

[P2-09].DIGIT 4 T_LMT 1 0
setting

Stop

[P2-09].DIGIT 5 MODE 1 0
setting

Note 1)  According to the input signal logic definition, contact Ais 1 and contact B is 0.
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A Example of Changing Input Signal Logic Definition

The following is an example of changing input signal logic.

You can change logic signal contact A of SVON (CN1-47) to contact B, and

change logic signal contact B of CCWLIM (CN1-20) to contact A in the following sequence:

Before Changing After Changing
. TN B | [N B Y x|
[P2-08]: [ A | G
. (T [Nl |
[P2-09]: G (NN TR |
Order Loader Displays Keys to Use What to Do
T | 7 '-‘ Press UP or DOWN key at the blinking
1 il ity N B x k cursor to move to [P2-08].
- - Gaasll W
10000 04¢ Press SET to enter parameter edit
2 [N i i R 'E ' mode. The parameter is displayed as
"""" ' - 11111,
1011105 Press UP or DOWN key at the blinking
3 000l (K cursor to change the number to 11110.
Hold down SET key for approximately
4 : one second. After two flickers, the
: number will be saved as 11110 for the
parameter.
11 "1 0% . Hold down MODE key for
5 il il X B« k ., approximately one second to return to
= — [P2-08].
1 7 '-‘ ' Press UP or DOWN key at the blinking
6 il il X Bk cursor to change the number to P2-09.
- Ty L amV - ! »
I s Press SET to enter parameter edit
7 000t 0t 'E : mode. The parameter is displayed as
— — — = - 10001.
- ‘e’ [ Press /LEFT or /RIGHT at the blinking
8 " ,’" ,’:;: ,‘ . _ n cursor to move to the desired digit,
— : DIGIT 2.
"W X x His ' 1 Press UP or DOWN key at the blinking
9 100 10 'E 1 cursor to change the number to
= - 10011.
....... T —— Press and hold the SET key for
10 (O ENENE GS: : approximately one second. After two
GO T ] I R - flickers, the number will be saved as
10011 in the parameter.
R - ‘an Hold down MODE key for
11 ,’-’ ,-' - ""'-" . approximately one second to return to
o il [P2-09].
12 ** Modification is not possible with the servo on. Reset the parameter.
In case of exiting Hold down MODE for approximately
without saving the set one second to return to the parameter.
value '
Note 1) ild indicates flickering.
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4.1.7 External Output Contact Signal Display [St

-15]

You can check whether the ON/OFF status of digital input/output signals that access the

servo drive are on or off.

(1) External Output Signal Display

The positions of the seven segment LEDs and CN1 connector pins correspond as follows.

@

If an LED that corresponds to a pin is turned on/off, it indicates ON/OFF accordingly.

Output Contact Display

Number (5) (4) 3) 2) @
Contact DO5 DO4 DO3 DO2 DO1
sign
_ CN1 45 44 43 40/41 | 38/39
pin number
Initial
allocation INPOS BRAKE ZSPD READY | ALARM
signal name

LSVMecapion | 4-21
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4.1.8 External Output Signal and L ogic Definition

The following explains output signal allocation and the method of checking allocation status.

(1) Output Signal Allocation
A Output signal definition: [P2-05], [P2-06], [P2-07]
A Output signal logic definition: [P2-10]

A The default output signal allocation is as follows:

Output Signal

ALM
RDY

ZSPD % DO1 (CN1 #38/39pin)
BRK DO2 (CN1 #40/41pin)
INPOS \ DO3(CN1 #43pin)

Output Allocation Number

TLMT DO4 (CN1 #44pin)

VLMT DO5 (CN1 #45pin)
INSPD
WARN
Signal Name output Always CN1 Pin Default Allocation Number Not Internal Default
Parameter Allocation signal Allocated 45 44 43 40/41 | 38/39 | Allocated Parameter Value
Alarm
[P2-05].DIGIT1 setting ALARM F 5 4 3 2 1 0
Servo ready
[P2-05].DIGIT2 setting READY F 5 4 3 2 1 0
[P2-05] 0x4321
Zero speed achieved
[P2-05].DIGIT3 setting ZSPD F 5 4 3 2 1 0
Brake
[P2-05].DIGIT4 setting BRAKE F 5 4 3 2 1 0
Position reached
[P2-06].DIGIT1 setting INPOS F 5 4 3 2 1 0
Torque limit reached
[P2-06].DIGIT2 setting LMt F 5 4 3 2 1 0
[P2-06] 0x0005
Speed limit reached
[P2-06].DIGIT3 setting VLMT F 5 4 3 2 1 0
Speed reached
[P2-06].DIGIT4 setting INSPD F 5 4 3 2 1 0
Warning
[P2-07].DIGIT1 setting WARN F 5 4 3 2 1 0 [P2-07] 0X0000

Note 1)  No CN1 connector pin is allocated when the default value is "0".
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(2) Example of Changing Output Signal Allocation

A The output signal definition can be changed in [P2-05], [P2-06], and [P2-07].
A The output signal logic definition can be changed in [P2-10].

A Allocate output signals as in the following table:

Output Signal

ALM Allocation Numb
RDY \Output ocation Number
ZSPD DO1 (CN1 #38/39pin)

|NS§§ DO2 (CN1 #40/41pin)
DO3 (CN1 #43pin)
TLMT DO4 (CN1 #44pin)
VLMT DO5 (CN1 #45pin)
INSPD
WARN
Signal Name output Always CN1 Pin Default Allocation Number Not el \;afltgzra
Parameter Allocation signal assignment | 45 44 43 | 40/41 | 38/39 | Allocated | Parameter Changing
Alarm
[P2-05].DIGIT1 setting ALARM F 5 4 3 2 1 0
Servo ready
[P2-05].DIGIT2 setting READY F 5 4 3 2 1 0
[P2-05] 0x0301
Zero speed achieved
[P2-05].DIGIT3 setting Z5PD F 5 4 3 2 1 0
Brake
[P2-:05]DIGIT4 setting | CRAKE F 5 4 3 2 1 0
Position reached
[P2-06].DIGIT1 setting INPOS F 5 4 3 2 1 0
Torque limit reached
[P2-06].DIGIT2 setting LMt F 5 4 3 2 1 0
[P2-06] 0x5400
Speed limit reached
[P2-06].DIGIT3 setting VLMT F 5 4 3 2 1 0
Speed reached
[P2-06].DIGIT4 setting INSPD F 5 4 3 2 1 0
Warning
[P2-07].DIGITL setting WARN F 5 4 3 2 1 0 [P2-07] 0x0002
Note 1)  No CN1 connector pin is allocated when the default value is "0".
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A Example of Changing Output Signal Allocation

The following is an example of output signal allocation change.

The allocation signals of ALARM (CN1-38/39) and ZSPD (CN1-43) can be switched in the
following sequence:

Before Changing

After Changing

[P2-05]:
Order Loader Window Keys to Use What to Do
Display Result
1 | I ‘E'- . Press MODE to move to [P2-05].
, “ "' m‘ e
B E B B ik - Press SET to enter parameter edit
2 PN i e i 'g mode. The parameter is displayed
- - e i : as 04321.
B = B Hin - [ Press UP or DOWN at the blinking
3 TH B e W nil -‘ cursor to change the number to
f— o T e - 04323.
- P . Press /LEFT or /RIGHT at the
4 :" ’-" -" ’-‘ -" . ' n blinking cursor to move to the
f— mco= = : desired digit, DIGIT 3.
YR iHis B B I Press UP or DOWN at the blinking
5 TR ;,- < cursor to change the number to
- - - 04123.
Hold down SET for approximately
6 n one second. After two flickers, the
: number will be saved as 04123 for
the parameter.
P — - Oy Hold down MODE for
7 ,'-‘ ,-‘ - "" 1 ' approximately one second to
- —— i return to [P2-05].
8 ** Modification is not possible with the servo on. Reset the parameter.
In case of exiting without Hold down MODE for
saving the se?value n approximately one second to
9 return to the parameter.

Note 1)

Al &

indicates

flickering.

When two output signals are allocated to one number, the output contact setting error [AL-

72] alarm
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(3) Output Signal Logic Definition
A Output signal logic definition: [P2-10]

A The default logic state of output signal is as follows:

Output Signal Logic Definition

ALARM _ ' o
ooy \Output Signal Logic Definition Number
ZSPD \ DO1(Contact A/Contact B)
BRAKE DO2(Contact A/Contact B)
INPOS DO3(Contact A/Contact B)
TLMT DO4(Contact A/Contact B)
VLMT DO5(Contact A/Contact B)
INSPD
WARN
Signal Name Input CN1 Pin Default Allocation Output
Signal Number Contact | Signal Default
Parameter (Initial 40 38 B Logic Value
Allocation Name) 45 | 44 43 1 4| 39 Definition
Alarm
[P2-10]. DIGITL setting | ~-ARM 0
Servo ready
[P2-10]. DIGIT2 setting READY 1 0
Zero speed
achieved ZSPD 1 0 [P2-10] 0x10110
[P2-10]. DIGIT3 setting
Brake
[P2-10]. DIGIT4 setting | BRAKE 0
Position reached
[P2-10]. DIGIT5 setting INPOS 1 0

Note 1)  According to the input signal logic definition, contact Ais 1 and contact B is O.
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(4) Example of Changing Output Signal Logic Definition

A The output signal logic definition can be changed in [P2-10].

A Allocate output signals as in the following table:

Output Signal Logic Definition

ALARM Output Si | Logic Definition Numb
utput Signal Logic Definition Number
READY put >ig 9
ZSPD DO(Contact A/Contact B)
BRAKE DO(Contact A/Contact B)
INPOS DO(Contact A/Contact B)
TLMT DO(Contact A/Contact B)
VLMT DO(Contact A/Contact B)
INSPD
WARN
Signal Name Input CN1 Pin I?\lelj?nugte,rb\llocation Output
Signal Contact Signal Default
Parameter (Initial 40 38 B Logic Value
Allocation Name) 45 | 44 43 1 a1 | 139 Definition
Alarm
[P2-10]. DIGITL setting | ~*-ARM 0
Servo ready
[P2-10]. DIGIT2 setting READY 1 0
Zero speed
achieved ZSPD 1 0 [P2-10] 0x11110
[P2-10]. DIGIT3 setting
Brake
[P2-10]. DIGIT4 setting | BRAKE 1 0
Position reached
[P2-10]. DIGIT5 setting INPOS 1 0

Note 1)  According to the input signal logic definition, contact A is 1 and contact B is 0.
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A Example of Changing Output Signal Logic Definition

The following is an example of output signal allocation change.

The allocation signals of ALARM (CN1-38/39) and ZSPD (CN1-43) can be switched in the

following sequence:

Before Changing After Changing
[P2-05]: gHad a4 23
Order Loader Window Keys to Use What to Do
Display Result
1 I “E'- . Press MODE to move to [P2-05].
LRl N Lt et
BT B B Hik - Press SET to enter parameter edit
2 Lo i ‘ n mode. The parameter is displayed
= e i as 04321.
B Bx B Hin - ' Press UP or DOWN at the blinking
3 P M W I g E cursor to change the number to
- - T T ' " 04323.
- o . ' Press /LEFT or /RIGHT at the
4 :" '-" -" ,-’ -" . n blinking cursor to move to the
= —mccm = EE desired digit, DIGIT 3.
I HiY B B Press UP or DOWN at the blinking
5 '] Pl ] nn cursor to change the number to
= S — v 04123.
Hold down SET for approximately
6 n one second. After two flickers, the
: number will be saved as 04123 for
the parameter.
R — g Hold down MODE for
7 :-’ ,-’ - ,""-‘ . approximately one second to
- o s return to [P2-05].
8 ** Modification is not possible with the servo on. Reset the parameter.
. . Hold down MODE for
In case of exiting without :
) approximately one second to
saving the set value .
return to the parameter.
Note 1) AldA indicates flickering.

When two output signals are allocated to one number, the output contact setting error [AL-

72] alarm triggers.
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4.2 Parameters

4.2.1 Parameter System
There are a total of eight groups of parameters. Each group is explained in the following
table:
Parameter Parameter o Parameter .
Initial Screen Details
Movement Number group name
E.g.) In speed mode
- Status Displays the status
B L. | N Summary summary of the servo.
PRGN Ny N Display
. g R N N | Displays the operation
St-00 - St-27 = L Lo Status status of the servo.
S - Saves system
P0-00 - PO-29 Ly ve _ rivd System configuration
roon L . ;
information.
oo _rinrt Saves control-related
P1-00-P1-27 | o 'y en Control parameters.
MODE key
71 751 Saves parameters
P2-00 - P2-22 - - - IN/OUT related to analog and
| N N Lo e
digital input/output.
00 - pa. o 1_rnr Speed Saves speed operation
P3-00-P3-20 | o Lo Operation parameters.
P O rionre Position Saves position pulse
P4-00-P4-14 | { [ N Operation operation parameters.
| I N x ] Performs operation
Cn-00 - Cn-17 ’- ’ ' L' -L' Command handling.

The following explains the acronyms related to application mode in the parameter:

P: Use in position control mode.

S: Use in speed control mode.

T: Use in torque control mode.

Press MODE once to move to the next display mode.
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4.2.2 Operation Status Display Parameter

For detailed information, refer to "4.3 Operation Status Display
i**0 Parameter that cannot be modified with the servo ON but c

Ai*0 Parameter that cannot be modified with the servo ON

Parameter Unit Initial ) Applicable
— : Details Mode
Code Name Minimum | Maximum
Current Operation Displays the current operation status. PST
Status ) ) DIGIT 5:
St-00 DIGIT 4: ZSPD, INPOS/INSPD, Command, READY
0 0 DIGIT 3-1: Run Status
(Details: Refer to "4.1.2 Status Summary Display.")
Current Operation RPM 0 Displays the current operation speed. PST
St-01 Speed (Details: Refer to fA4.3.2 S
-10000 10000
Current Command RPM 0 Displays the current command speed. ST
St-02 Speed (Details: Refer t o fi4. 3.2 Speed Dis
-10000 10000
Following Position Pul 0 Displays the accumulated number of tracked position P
Pulse uise command pulses.
A Displays the accumulated number of position
command pulses that followed as a result of rotation of
St-03 the servo motor because the servo was turned on.
-2730 21730 A If a number is lower than the minimum or higher than
the maximum, it is displayed as the minimum or
maximum.
(Details: Refer to fA4.3.3 P
Position Command Displays the accumulated number of position command P
Pulse 0
Pulse pulses.
St-04 A Displays the accumulated number of position
command pulses that have been entered since the
-2730 2°30 servo turned on.
(Details: Refer to fA4.3.3
Remaining Position Pul 0 Displays the remaining position pulses that the servo has P
Pulse uise to operate.
A This displays the difference between command pulses
and tracking pulses and the remaining position pulses
St-05 for the servo to run.
-2A30 2130 A The remaining position pulses, which are displayed
when the servo is off, are ignored when the servo turns
on.
(Details: Refer to fA4.3.3
Input Pulse Kpps 0.0 Displays input pulse frequency. P
St-06 Frequency
-1000.0 1000.0
Current Operation Displays the current load factor against the rated load T
T (%] 0.0 factor.
St-07 orque b
A Displays the load currently output by the servo motor
-300.0 300.0 as a percentage against the rated output.
Current Command Displays the command load factor against the rated load T
[%0] 0.0 f
Torque actor.
A Displays the load currently output by the servo motor
St-08 as a percentage against the rated output.
-300.0 300.0 (Detail s: Refer to A4.3.4 T
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Accumulated Displays the currently accumulated load factor against PST
[%] 0.0 >
Overload Rate the maximum accumulated load factor as a
St-09 percentage.
-300.0 300.0 (Detail s: Refer to fA4. 3. 4
Instantaneous Displays the instantaneous maximum load factor PST
Maximum Load [%] 0.0 against the rated load factor.
St-10 Factor A Displays, as a percentage, the maximum overload
between the current time and the start of control
-300.0 300.0 set off when the servo turned on.
(Detail s: Refer to fA4. 3. 4
Torque Limit [%0] - Displays the torque limit value. PST
A Displays, as a percentage, the maximum torque
St-11 that the servo motor can output, against the rated
-300.0 300.0 torque.
(T_LMT contact ON: Analog torque input. T_LMT
contact OFF: [P1-13] and [P1-14] values)
DC Link Voltage \% 0.0 Displays the current DC link voltage of the main PST
power.
A The DC link voltage of the standard drive that
uses 380 V is approximately 537 V.
A The maximum DC link voltage allowed for the
standard drive that uses 380 V is 800 V.
St-12 A The excessive voltage alarm [AL-41] triggers
0.0 900.0 when the DC link voltage threshold is exceeded
because there is either too much or too little
regenerative resistance.
A The normal DC link voltage in the regenerative
section is 747 V or below.
(Details: Refer to 4. 3. 4
Regenerative Displays the regenerative overload rate. PST
[%] 0.0
St-13 Overload
0.0 20.0
Input Contact ) ) Displays the input contact status that the servo PST
Status recognizes.
St-14 . ~
(Detail s: Refer to fi4. 1.5
) ) Di splay. 0)
Output Contact ) ) Displays the output contact status that the servo PST
Status outputs.
St-15 . ~
(Detail s: Refer to fi4. 1. 6
) B Di splay. 0)
SingleTurn Data Displays the single-turn data of the encoder in pulses. PST
(Single Turn Pulse 0
St-16 Data)
0 2730
Single-turn data [ e] 0.0 This displays the single-turn data of the encoder in PST
St-17 (Degrees) ¢ ' degrees.
0.0 360.0
st18 Multi-Turn Data rev 0 This displays the multi-turn data for the encoder. PST
t_
-32768 32767
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Parameter Unit Initial Appli
. - Details cable
Code Name Minimum | Maximum Mode
Internal [ 0 Displays the internal temperature sensor value. PST
Temperature
St-19
Room
temperature 0 200
Rated Motor RPM 0 Displays the rated speed of the currently installed motor. PST
St-20 Speed
0 10000
Peak Motor RPM 0 Displays the maximum speed of the currently installed PST
St-21 Speed motor.
0 10000
Rated Motor A 0.00 Displays the rated current of the currently installed motor. | PST
St-22 Current ’
0.00 655.35
Phase U Current Displays the phase U current offset. PST
mA 0
Offset
St-23
-200 200
Phase V Current Displays the phase V current offset. PST
mA 0
Offset
St-24
-200 200
Program Version - - Displays the version of the currently installed program. PST
St-25 ] ] (Details: Refer to f4.3.7
FPGA Version - - o ) PST
St-26 This displays the version of the FPGA.
Analog T
Command % 0 )
St-27 Torque Displays current analog command torque.
-3000 3000
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4.2.3 System Parameters

For detailed information, refer to "4.4.1 System Parameter Setting."

i**0 Parameter that cannot be modified with the servo ON but
i*0 Parameter that cannot be modified with the servo ON
Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Motor ID - 999 A Serial Type Encoder: Reads the motor ID from the PST
encoder and displays it.
~PO-00 A Quadrature Type Encoder: Sets motor ID directly.
0 999 A If the attempt to read motor data fails, the initial value is
set to 999.
(Details: Refer to f4.4.1
Encoder Type - 0 A Serial Type Encoder: Reads and displays from the PST
encoder.
A Quadrature Type Encoder: Sets the value directly.
0: Quadrature type encoder
1: Serial encoder (-)
*P0-01 . .
0 5 2: Serial encoder (12 bit)
3: Serial encoder (16 bit)
4: Serial encoder (20 bit)
- 5: Serial encoder (24 bit)
(Details: Refer to f4.4.1
Encoder ; 3000 A Serial Type Encoder: Reads the number of bits per turn PST
Pulse PP from the encoder and displays it.
**P0-02 A Quadrature Type Encoder: Sets the number of encoder
1 30000 pulses directly.
(Detail s: Refer to fA4.4.1
Select Sets operation mode. PST
operation - 1 (O: Torque operation. 1: Speed operation. 2: Position
*P0-03 | mode operation. 3: Speed/position operation. 4: Torque/speed
operation. 5: Torque/position operation.)
0 5 (Detail s: Refer to fi4.4.1 Sy
RS422 Sets communication speed for RS-422 communication. PST
Communicati bps 0 A 0:9600 bps
. on Speed A 1:19200 bps
PO-04 ;
A 2:38400 bps
0 3 A 3:57600 bps
(Detail s: Refer to fi4.4.1 Sy
System ID - 0 Sets drive ID for communication. PST
A AnID can be given to the servo if USB communication,
RS422 communication and BUS communication are used
**P0-05 for communication with the servo.
0 99 A Aunique ID can be given to the servo and used for
individual communication with it.
(Details: Refer to fi4.4.1 Sy
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Main Power Input ) 0b00 Sets main power input. PST
Mode DIGIT 1-> 0: Single-phase power
1: 3-phase power input
P0-06 A Caution: Using single-phase power
may lower motor output.
0b0O0 ObI1 A DIGIT2 -> 0: Error in case of phase
loss
1: Warning in case of phase loss
RST checking ms 20 Sets the time to check main power phase loss. PST
Po-07 | time
0 5000
Start-up Sets the number for the operation status PST
Parameter - 0 parameter that is displayed at the start.
P0-08 (Details: Refer to f4. 4
0 o5 Setting.")
Regenerative This specifies the derating factor which checks for PST
Overload [%] 100 regenerative resistance overloads. The overload
*P0-09 | Derating alarm triggers quickly when the derating value is
0,
1 200 set to 100% or below.
Regenerative v 0 This specifies the resistance value for PST
Resistance Value regenerative braking resistance. If set to 0, the
**P0-10 default resistance value of the drive is used.
0 1000
Regenerative This specifies the current capacity for PST
Resistance w 0 regenerative resistance. If set to 0, a default
**P0-11 | capacity resistance capacity embedded in the drive is
0 30000 | USe%:
Overload Check 0 This indicates the load factor which triggers a PST
«po-12 | Base Load Factor [%] 100 continuous overload check. If it is set to 100 or
less, then the overload check starts early and the
10 100 overload alarm triggers early.
Continuous Indicates the level of continuous overload warning PST
Overload [%] 50 signal output. Outputs the warning signal when
P0-13 | warning Level the percentage value against alarm trigger load
10 100 factor is reached.
Encoder Output ) 12000 Sets the prescale for encoder output when the PST
*P0-14 Pre-scale servo outputs an encoder signal to the outside.
(Detail s: Refer to f4. 4
-2/21 2721 Setting.")
PWM OFF Delay Sets the time to delay until the PWM signal PST
: ms 10 -
+P0-15 Time actually goes off after the servo is turned off.
(Detail s: Refer to fA4. 4
0 1000 Setting.")
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Parameter Unit Initial Applicable
— , Details Mode
Code Name Minimum | Maximum
DB Control ) OX0 Specifies the DB control mode. PST
Mode A 0: Hold after a DB stop
. A 1: Release after a DB stop
P0O-16 o
A 2: Release after free run stop
0x0 0x3 A 3: Hold after a free run stop
(Detail s: Refer to A4. 4.1
Fun(_:tion _ i 0b00000 Sets drive function per digit. PST
Setting Bit DIGIT 1 -> Sets the operation direction of the servo.
0: Foward (CCW), Reverse (CW)
1: Forward (CW), Reverse (CCW)
DIGIT 2 -> Sets the Servo Lock.
0: Do not use
1: Interpolation
DIGIT 3 -> Sets Open Collector Output.
*P0O-17 0: Do not use
0b00000 Ob11111 1: Interpolation
DIGIT 4 -> Sets Monitor Output Voltage.
0: -10V - +10V
1: 0-10V
DIGIT 5 -> Sets saving EEPROM communication.
0: Do not use
1: Interpolation
(Details: Refer to fA4. 4.
DAC Output ) 0x3210 Sets output mode for 1-2 analog output channels. PST
Mode Sets CHO-CH1 from the bottom, HEX Code, in order.
A Output CHO and CH1 as MONIT1 and MONIT2.
- 0: Speed feedback [RPM]
1: Speed command [RPM]
2 : Torque feedback [%0]
PO-18 3 : Torque command [%)]
0x0000 OXFFFF 4 : Position command frequency [0.1 Kpps]
5 : Following error [pulse]
6 : DC link voltage [V]
D: Speed command (user) [RPM]
E: Torque command (user) [%)]
(Detail s: Refer to A4. 4.1
DAC Output Unit/V 0 Sets offset for 1-2 analog output channels. PST
po-19 | Offsetl Speed: RPM
-1000 1000 Torque: [%]
DAC Output nity 0 Eos!t!on'command frequency: 0.1 Kpps
Offset 2 osition: Pulse
P0O-20 DC Link: V
-1000 1000 Offset
(Detail s: Refer to A4. 4.1
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Reserv ) )
Po-21 | €d
Reserv Unit/V 0
Po-22 | €d
-1000 1000
DAC Output . Sets magnification for 1-2 analog output channels. PST
Unit/V 500 R ] ?
po-23 | Scalel Sets magnification as setting Unit/V.
1 10000 E.g.) Channel 1 scale 100 RPM: Output 100 RPM as
1v.
DAC Output Unit/v 500
po-24 | Scale 2 _
(Detail s: Refer to f4. 4.
1 10000
P0O-25 Reserved
0 Multi turn encoder function setting PST
po-26 | Encoder *0: Using as Multi turn mode with multi turn encoder.
Function Bit 0 1 *1: Using as Single turn mode with multi turn
encoder.
Phase U PST
Current Offset mA 0
PO-27 | value Saves phase U current offset value.
-9999 9999
Phase V PST
Current Offset mA 0
P0-28 | value Saves phase V current offset value.
-9999 9999
Phase W
Current Offset mA 0
PO-29 | value Saves phase W current offset value.
-9999 9999
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4.2.4 Control Setting Parameter

For detailed information, refer to "4.4.2 Control Parameter Setting."

i**0 Parameter that cannot be modified with the servo ON but
i*0 Parameter that cannot be modified with the servo ON
Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Inertia Ratio [%0] 100 Sets inertia ratio for load. PST

A Inertia ratio is considered 100 percent when there is
no load from the motor. Because setting inertia ratio
against load is an important control parameter for the
operation of the servo, inertia ratio shall be set by

P1-00 0 20000 calculating load inertia by the machine system and

rotor inertia from the motor specification table.

A Setting an accurate inertia ratio is crucial for optimal
servo operation.

(Detail s4. ReReConoriol Par an

Position Hy 50 Sets position control proportional gain 1. P
p1-01 | proportional gain 1 (Details: Refer to fA4.4.2 (
0 500
Position Hy 70 Sets position control proportional gain 2. P
p1-02 | proportional gain 2 (Details: Refer to fA4.4.2 (
0 500
Position Command Sets the filter time constant for internal position command P
Filter Time ms 0 that reflects electronic gear ratio.
P1-03 | constant (Details: Refer to fA4.4.2 (
0 1000
Position (%] 0 Sets position feedforward control ratio. P
p1-04 | Feedforward Gain (Details: Refer to A4.4.2 (
0 100
Position Sets position feedforward control filter time constant. P
Feedforward ms 0 (Details: Refer to A4.4.2 (
p1-05 | Filter Time
Constant
0 1000
Speed proportional rad/s 400 Sets speed control proportional gain 1. PS
p1-06 | 9ainl (Details: RefhtroltoPddameted
0 5000
Speed proportional Sets speed control proportional gain 2. PS
. rad/s 700 .
pP1-07 | 9ain2 (Details: Refer to f4.4.2 (
0 5000
Speed Integral Sets speed control integral time constant 1. PS
! ms 50 .
p1-08 | Time Constant 1 (Details: Refer to A4.4.2 (
1 1000
Speed Integral Sets speed control integral time constant 2. PS
! ms 15
p1-09 | Time Constant 2
1 1000
Speed Command Sets filter time constant for speed command values. PS
Filter Time ms 10
P1-10 | constant
0 1000
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Speed Sets filter time constant for speed search values. PS
Feedback Filter | 0.1ms 5 (Details: Refer to f4.4.2
P1-11 | Time Constant
0 1000
Torque Sets filter time constant for torque command values. PST
Command Filter ms 10 (Details: Refer to f4.4.2
P1-12 | Time Constant
0 1000
P.os_ltlve Torque [%] 300 Sets posmv.e torque limit. PST
p1-13 | Limit (Details: Refer to fA4.4.2
0 300
Negatlve. . [%] 300 Sets negatlye torque limit. o PST
p1-14 | Torque Limit (Details: Refer to fi4idgd2
0 300
Switching Mode - 0x00 Sets gain switching mode. [0xOF (DIGIT 1)] PS
A 0: Only uses gain 1.
A 1: ZSPD automatic gain switching
In case of zero speed, switch from gain 1 to gain
2.
In the opposite case, switch from gain 2 to gain 1.
A 2: INPOS automatic gain switching
In case of IN position, switch from gain 1 to gain 2.
In the opposite case, switch from gain 2 to gain 1.
A 3: Manual gain switching
When the gain 2 contact is on, switch from gain 1
to gain 2.
In the opposite case, switch from gain 2 to gain 1.
P1-15 Sets P and PI control switching modes. [0xFO (DIGIT
0x00 0x43 2)1
0: Only control PI.
A 1: Control P if the command torque is higher than
the set torque [P1-24].
A 2: Control P if the command speed is higher than
the set speed [P1-25].
A 3: Control P if the current acceleration is higher
than the set torque [P1-26].
A 4: Control P if the current position error is higher
than the set position error [P1-27].
A Control P if the PCON contact is on (highest
priority).
(Detail s: Refer t ot éird.Set2
(Details: Refer to f4. 4.4
Parameter Setting. 0)
Gain Switching ms 1 Sets gain switching time during operation. PS
P1-16 Time When switching from gain 1 to gain 2 and from gain 2
to gain 1, switching is scheduled according to the set
1 100 time.
Resonance Select whether to use the notch filter or not. PST
Aoidance - 0 0: Do not use. 1: Interpolation
P1-17 i ' o
Operation (Detail s: Refer to fA4.4.2
0 1
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Resonance Sets resonance avoidance frequency. PST
Avoidance Hz 300 (Details: Refer to A4. 4.2
P1-18 | Frequency
0 1000
Resonance Sets the scope of resonance avoidance frequency. PST
Avoidance Hz 100 Details: Refer to A4. 4.2
Pl'lg Range (
0 1000
Auto Gain 100 8 Sets speed for automatic gain tuning run. PST
p1-20 | Tuning Speed RPM
1 10
Auto Gain ) 3 Sets round-trip distance for automatic gain tuning run. PST
p1-21 | Tuning Distance
1 5
Torque Control Sets speed limit mode during torque control. T
Sp%ed Limiting - 0 A 0: Limit to [P1-23]. 1: Motor Maximum Speed
p1-22 | Mode A 2: Analog speed command
0 3 A 3: Limited to the smaller value between the value
of [P1-23] and the analog speed command.
Speed Limit RPM 2000 Set; speed limit when speed limit mode [P1-22] is O T
during torque control.
P1-23
0 10000
P Control PS
Switching % 200 When setting P and PI control switching mode [P1-
P1-24 Torque 15],
sets [0x10 (DIGIT 2)] P control switching torque.
0 300
P Control 0 ] o PS
Switching Speed rpm S When setting P and PI control switching mode [P1-
P1-25 15],
0 6000 sets [0x20 (DIGIT 2)] P control switching speed.
P Control PS
Switching rpm/s 1000 | when setting P and PI control switching mode [P1-
p1-26 | Acceleration 15],
sets [0x30 (DIGIT 2)] P control switching acceleration.
0 5000
P Control _ I PS
Switching pulse 2000 When setting P and PI control switching mode [P1-
p1-27 | Position Error 15],
sets [0x40 (DIGIT 2)] P control switching position
0 10000 error.
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4.2.5 Input/Output Setting Parameter
For detailed information, refer to "4.4.3 Analog Input/Output Parameter Setting" and "4.4.4
Input/Output Contact Parameter Setting."

i**0 Parameter that cannot be modified wi
i*o Parameter that cannot be mo

Parameter Unit Initial Applicab
Details leMode
Code Name Minimum | Maximum
Input signal ) Oxd321 Allocates a CN1 connector pin for a digital input signal. PST
xp2.0p | definition 1 A state of initial input signal allocation
0 OXFFFF - [P2-00]DIGIT1 = SVON (DI1)
. . [P2-00]DIGIT2 = SPD1 (DI2)
Input signal [
wpp.oy | definition 2 - 0x8765 - [P2-00]DIGIT3 = SPD2 (DI3)
0 OXFFEF [P2-00]DIGIT4 = SPD3 (Dl4)
_ . [P2-01]DIGIT1 = ALMRST(DI5)
'nr;ut,s,'gna' ) 0X00A9 - [P2-01]DIGIT2 = DIR (DI6)
~p2-02 | definition 3 . [P2-01]DIGIT3 = CCWLIM (DI7)
0 OxFFFF - [P2-01]DIGIT4 = CWLIM (DI8)
Input signal - [P2-02]DIGIT1 = EMG (DI9)
wpp.03 | definition 4 - 0x0000 . [P2-02]DIGIT2 = STOP (DIA)
0 OXFFEF - [P2-02]DIGIT3 = EGEAR1(**)
— . [P2-02]DIGIT4 = EGEAR2(**)
:j”eﬁi“ntit?;%”g - 0XOF00 . [P2-03]DIGIT1 = PCON(**)
[P2-03]DIGIT2 = GAIN2(**)
[P2-03]DIGIT3 = P_CLR(**)
. [P2-03]DIGIT4 = T_LMT(**)
“p2.04 - [P2-04]DIGIT1 = MODE(*)
0 OXFFEE - [P2-04]DIGIT2 = ABS_RQ(**)
[P2-04]DIGIT3 = ZCLAMP(**)
(**) Unallocated signals
(Detail s: Refer to fA4.1.6
Definition. o)
Output Allocate a CN1 connector pin for a digital output signal. PST
- signal - 0x4321 | A  state of initial output signal allocation
P2-05 | definition 1 ~
[P2-05]DIGIT1 = ALARM (DO1)
0 OxFFFF . [P2-05]DIGIT2 = READY(DO2)
Output - [P2-05]DIGIT3 = ZSPD(DO3)
. signal - 0x0005 . [P2-05]DIGIT4 = BRAKE(DO4)
P2-06 | definition 2 . [P2-06]DIGIT1 = INPOS(DO5)
0 OXFFFF - [P2-06]DIGIT2 = TLMT(**)
Output - [P2-06]DIGIT3 = VLMT( )
signal ) 0X0000 - [P2-06]DIGIT4 = INSPD(**)
definition 3 - [P2-07]DIGIT1 = WARN(**)
(**) Unallocated signals
**p2-07 . ~
(Detail s: Refer to fi4.1.8
0 OXFFFE |Logic Definition. o)
In case of dual allocation, the output contact setting error
[AL-72] occurs.
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Input signal Define CN1 connector logic for a digital input signal. PST
logic definition - 0b11111 | ( O: Contact B. 1: Contact A)
1 A Definition of initial input logic
- [P2-08]DIGIT1 = DI1(CN1 #47) (Contact A)
**P2.08 - [P2-08]DIGIT2 = DI2(CN1 #23) (Contact A)
- [P2-08]DIGIT3 = DI3(CN1 #22) (Contact A)
0 Ob11111 - [P2-08]DIGIT4 = DI4(CN1 #21) (Contact A)
- [P2-08]DIGIT5 = DI5(CN1 #17) (Contact A)
(Detail s: Refer to fA4. 1.6
Logic Definition. o)
Input signal Define CN1 connector logic for a digital input signal. PST
logic definition - 0b10001 | ( O: Contact B. 1: Contact A)
2 A Definition of initial input logic
- [P2-09]DIGIT1 = DI6(CN1 #46) (Contact A)
*P2-09 - [P2-09]DIGIT2 = DI7(CN1 #20) (Contact A)
- [P2-09]DIGIT3 = DI8(CN1 #19) (Contact A)
0 0b11111 - [P2-09]DIGIT4 = DI9(CN1 #18) (Contact A)
- [P2-09]DIGIT5 = DIA(CN1 #48) (Contact A)
(Detail s: Refer to A4.1.6
Logic Definition. o)
Output Signal Define CN1 connector logic for a digital output signal. PST
Logic - 0b10110 | (0: Contact B. 1: Contact A)
Definition - [P2-10]DIGIT1 = DO1(CN1 #38/39) (Contact B)
- [P2-10]DIGIT2 = DO2(CN1 #40/41) (Contact A)
- [P2-10]DIGIT3 = DO3(CN1 #43) (Contact A)
**P2-10 - [P2-10]DIGIT4 = DO4(CN1 #44) (Contact B)
0 Ob11111 - [P2-10]DIGIT5 = DO5(CNL1 #45) (Contact A)
(Detai | s : Refer to fid4.1.8 EX
Logic Definition. o)
(Detail s: Refer to fi4. 4. 4
Setting. 0)
Range of Sets remaining pulse range for position reached output P
Outpgt for Pulse 10 in position (?peratlon mode.
p2-11 | Position (Details: Refer to fi4. 4.4
Reached Setting. o)
1 65535
Zero Speed Sets speed range for zero speed output during a stop. PST
RPM 10
p2-12 | Output Range (Details: Refer to f4. 4.4
1 500 Sett)ing.b
Range of Sets speed range for command speed reached output. S
Output for RPM 10 (Details: Refer to fi4. 4.4
p2-13 | Speed Setting. o)
Reached
1 500
Brake Output RPM 1 Sets speed for turning on the brake output contact. PST
) 00 )
p2-14 | Action Speed (Details: Refer to fi4. 4.4
0 6000 Setting.(‘))
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Parameter Unit Initial ) Applicable
— - Details Mode
Code Name Minimum | Maximum
Brake Output ms 500 Sets how much time to delay until the brake output PST
P2-15 Delay Time contact turns on when the servo is off or stops.
(Detail s: Refer to fA4. 4.
0 1000 Setting. 0)
Position Pulse ) 1 Select operation type for position pulse clear P
Clear Mode (PCLR) mode.
P2-16 0: Operate in edge mode.
0 1 1: Operate in level mode.
(Detail s: Refer to f4. 4.
Setting. 0)
Analog Speed RPM 2000 _Sets speed scale when the analog speed command S
Scale is 10 V.
*P2-17 (Detail s: Refer to fi4. 4.
1 6000 Parameter Setting. o)
Analog Speed mv 0 Sets offset for analog speed commands. S
Offset (Details: Refer to f4. 4.
p2-18 Parameter Setting. 0)
-1000 1000
Zero Speed Sets speed range for the clamp operation of the S
RPM 0
Clamp Speed analog zero speed command.
P2-19 Zero speed (Detail s: Refer to‘ﬁ4.4.
0 1000 Parameter Setting. 0)
Analog Torque (%] 100 Sets torque scale when the analog torque command T
*P2-20 Scale is10 V.
(Details: Ref er t o fA4. 4.3 Anal o
1 350 Parameter Setting. 0)
Analog Torque Sets offset for analog torque commands. T
Command mv 0 (Details: Refer to fid4. 4.
p221 | Offset Parameter Setting.o)
-1000 1000
Zero Torque mv 75 Sets voltage range for the clamp operation of the T
P2.92 Clamp Voltage analog zero torque command.
(Detail s: Refer to fA4. 4.
0 1000 Parameter Setting. 0)
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4.2.6 Speed Operation Setting Parameter
For detailed information, refer to "4.4.5 Speed Operation Parameter Setting."
i**0 Parameter that cannot be modified with the servo
i*0 Parameter that cannot be modified with the servo
Parameter Unit Initial )
Details
Code Name Minimum Maximum
53.00 Speed Command 1 RPM 10 Sets 1-6 speed commands based on the speed
6000 6000 command input contact.
oL Speed Command 2 RPM 100 SPD | SD2 SPD3 Speed Control
-6000 6000 OFF OFF OFF Analog speed command
02 Speed Command 3 RPM 500 ON OFF OFF Digital speed command 1
-6000 6000 OFF ON OFF Digital speed command 2
03 Speed Command 4 RPM 1000 ON ON OFF Digital speed command 3
6000 6000 OFF | OFF ON Digital speed command 4
a0l Speed Command 5 RPM 1500 ON OFF ON Digital speed command 5
6000 6000 OFF ON ON Digital speed command 6
oo Speed Command 6 RPM 2000 ON ON ON Digital speed command 7
6000 6000 (Details: Refer to fi4.4.5
Setting. 0)
Speed Command 7 RPM 3000
P3-06
-6000 6000
Phase Z Detection Sets phase Z detection operation speed.
; RPM 10
Operation Speed
P3-07
1 300
Speed Command ms 0 Sets acceleration time for speed commands.
Acceleration Time (Details: Refer to fi4.4.5
P3-08 Setting . 0)
0 10000
Speed Command ms 0 Sets deceleration time for speed commands.
Deceleration Time (Details: Refer to fi4.4.5
P3-09 Setting. 0)
0 10000
Speed Command S- Sets S-Curve time for speed commands.
- ms 10
Curve Time
P3-10
1 100
Speed Operation ) 0 Sets acceleration/deceleration type for speed
Pattern commands.
*P3-11 (O; Trapezoidal, 1;Sinusoidal)
0 1 (Detail s: Refer to fi4. 4.5
Setting. 0)
Manual JOG Sets operation speed for manual JOG operation [Cn-00].
. RPM 500
p3-12 | operation speed
-6000 6000
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Parameter Unit Initial
— - Details
Code Name Minimum | Maximum
Program JOG Sets operation speed/operation time for programs 1 to 4 during
operation speed RPM 0 program JOG operation [Cn-01].
P3-13 1 Atest drive repeats step 1 to 4.
-6000 6000 Sets operation speed ([P3-13]-[P3-16]) and
Program JOG operation time ([P3-17]-[P3-20]) for each step.
operation speed RPM 3000
P3-14 |2 E.g.) Step 1 operation
-6000 6000 Speed
Program JOG Command Speed
operation speed RPM 0
P3-15 3
-6000 6000
Time
Program JOG
operation speed RPM -3000
P3-16 4
-6000 6000
Program JOG ms 500
p3-17 | operation time 1
0 65535
Program JOG ms 5000
p3-18 | Operation time 2
0 65535
Program JOG ms 500
p3-19 | Operation time 3
0 65535
Program JOG ms 5000
p3-20 | operation time 4
0 65535
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4.2.7

Position Operation Setting Parameter

For detailed information, refer to "4.4.6 Position Operation Parameter Setting."

A** 0 Par anmmatleermodifiadantth the aervo ON but can reset power.
i*0 Parameter that cannot be modified with the servo
Parameter Unit Initial .
— - Details
Code Name Minimum | Maximum
Position Input Pulse ) 0 Sets logic for position operation input pulses.
Logic - The type of position command input pulses and
rotation direction per logic are as follows:
PF + PR Forward Rotation [ Reverse Rotation
Phase A PULS PULS
+ Phace 3 , evie Aydhy cve Avdy
Loge SGN Ay A SIGN Ayhy
N Y v (CN1-11) X
PULS PULS
viow (CN1-9) L. Level (cnio) AL A
Positive SIGN SIGN el
Logic (CN1-11) 4 4 (CN1-11) L Leve
Pulse PULS PULS
Direction | (CN1-9) A A cni-o) AL 4
e SIGN SIGN i Lavel
Logre (CN1-11) H Leval (CN1-11) e
PF + PR Forward Rotation Recerse Rotation
Phaese A| PULS PULS
*k +Phase B icni-o) Avhy cnio) Avdy
P4'00 Negative 3IGN ‘ A SIGN ‘ ‘
0 5 Lo (CN1-11) YEY Ny 2YRY
ow PULS PULS —
veew (CNi-g) | Hleve cni-gy YO
Negatve 1 TGN SIGN
oot eni-11) ¥ Y (cn1-11) - Hievel
Pulse PULS —Jqr——— PULS —3
Direction (CN1 9) ' ‘(CNI—QJ ' '
logaivel © sin L Level SIGN
oo (CNT-11) : (CN1-11) - Level

E.g.) Relation between direction signals and rotation
directions when the position pulse input logic is set to
2.

When the direction signal is low: Reverse rotation
(CW/clockwise)

When the direction signal is high: Forward rotation
(CCW/counterclockwise)

(Details: Refer to
Setting. 0)

na. 4.
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Parameter Unit Initial )
— - Details
Code Name Minimum | Maximum
Electronic Gear
Ratio Numerator - 1000
*P4-01 | 1
1 2721 ) . .
Sets electronic gear ratio numerator/denominator 0, 1, 2, and 3.
Electronic Gear Electric Gear Rati ;
Ratio Numerator - 1000 ectric Gear Ratio Electric
*P4-02 | o EGEAR1 | EGEAR 2 Numerator / Gear
Denominator Ratio
1 2721
- Electronic gear ratio )
Electronic Gear numerator 0 Electronic
Ratio Numerator - 1000 OFF OFF gear ratio
*P4-03 | 3 Electronic Gear Ratio 1
Denominator 0
1 2721
- Electronic gear ratio ]
Electronic gear ) 1000 numerator 1 Electronic
*p4-04 | ratio numerator 4 ON OFF - . gear ratio
- Electronic gear ratio 2
1 2"21 denominator 1
Electronic Gear Electronic gear ratio .
. Ratio - 1000 numerator 2 Electronic
P4-05 | penominator 1 OFF ON gear ratio
Electronic gear ratio 3
1 32767 denominator 2
Electronic Gear Electronic gear ratio .
. Ratio - 2000 numerator 3 Electronic
P4-06 | Denominator 2 ON ON gear ratio
Electronic gear ratio 4
1 32767 denominator 3
Electronic Gear A The electronic gear ratio is the numerator/denominator form
*Pa-07 Ratio 3000 of the relation between the position command input pulse and
Denominator 3 the motor encoder pulse. It is important to set the ratio so that
1 32767 there is no error during position operation.
- Detail s: Refer to fi4d. 4.6 Posi
Electronic Gear (
Ratio - 4000
*P4-08 | penominator 4
1 32767
Electronic Gear ) 0 Select an electronic gear ratio mode.
Ratio Mode A 0: Select electronic gear ratio 1-4.
P4-09 A 1: Override offset [P4-10] on the electronic gear ratio
0 1 numerator 0.
(Detail s: Refer to fn4.4.6 Posi
Electric Gear Sets the offset of the electronic gear ratio numerator O.
Ratio - 0 The offset will be set on the electronic gear ratio numerator O.
Numerator Offset A EGEARL contact LOW -> HIGH
P4-10 . Increase the electronic gear ratio numerator by 1.
A EGEAR?2 contact LOW -> HIGH
-32767 32167 : Decrease the electronic gear ratio numerator by 1)
(Details: Refer to fid4. 4. 6etPtoisn
Position Error Pulse 90000 Sets range for triggering the position error alarm.
P4-11 1 2130 (Details: Refer to f4.4.4 Inpu
Limit Contact ) 0 Select the operation type of position command pulse clear for
Function CWLIM and CCWLIM contacts.
PA-12 A 0: When the CCWLIM / CWLIM contact is on, receive an input
pulse and save it to buffer.
Function 0 1 A 1:Ignore any input pulse when the CCWLIM / CWLIM contact
is on.
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Parameter

Unit

Initial

Code

Name

Minimum

Maximum

Details

P4-13

Backlash Compensation

0

10000

Sets backlash compensation in position operation.

Sets backlash compensation by converting the
amount of backlashes to number of pulses if the
position changes because of backlashes caused
by position operation.

Sets in the opposite direction according to the
amount of backlashes.

(Detail s: Refer to fid4. 4
Parameter Setting. 0)

P4-14

Pulse Input Filter

Sets filter frequency according to pulse input.
A 0: Do not use any filter.

1: 500Khz (Min)

2 : 750Khz

3: 1Mhz (Default)

4 :1.25Mhz

Determination of the above frequency bands is
based on input pulse width in terms of digital filter's
characteristics.

> > D> >
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4.2.8 Operation Handling Parameter
i** o Parameter that cannot be modified with the servo ON bt
i*0 Parameter that cannot be modified with the servo ON
Parameter Unit Initial
Details
Code Name Minimum | Maximum
Manual JOG Operation - - The drive performs manual JOG operation by
itself.
(Refer to AChapter 5 Ha
A [MODE]: Finish
A [UP]: Forward rotation (CCW)
A [DOWN]: Reverse rotation (CW)
A [SET]: Servo ON/OFF
Related parameters are as follows.
Cn-00 A [P3-08]: Speed command acceleration time
- - A [P3-09]: Speed command deceleration time
A [P3-10]: Speed command S-curve
A [P3-11]: Speed operation pattern
A [P3-12]: JOG operation speed
Operate regardless of the contact input status of
CN1.
(Details: Refer to fA4. 4
Parameter Setting. 0)
(Details: Refer to "5.2 Handling.")
Program JOG Operation - - Continuously operates according to the program
already set.
A [SET]: Program JOG run or stop
Related parameters are as follows:
A [P3-08]: Speed command acceleration time
A [P3-09]: Speed command deceleration time
A [P3-10]: Speed command S-curve
Cn-01 A [P3-11]: Speed operation pattern
i i A [P3-13~16]: Program operation speed 1 to 4
A [P3-17~20]: Program operation time 1 to 4
Operate regardless of the contact input status of
CNL1.
(Detail s: R e fe@ @peration fi4 . 4
Parameter Setting. 0)
(Details: Refer to "5.2 Handling.")
02 Alarm Reset - - Reset the alarm that went off.
- - (Details: Refer to "5.2 Handling.")
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Details

Check the saved alarm code history.
[UP] or [DOWN]: Reads alarm codes.

A E.g.) Recent first history [AL-42]: RST_PFAIL
occurs.

01: Latest alarm
20: 20th previous alarm

(Details: Refer to "5.2 Handling.")

Deletes the entire saved alarm code history.
(Details: Refer to "5.2 Handling.")

Performs automatic gain tuning operation.
Related parameters are as follows.

A [P1-22]: Auto gain tuning speed

A [P1-23]: Auto gain tuning distance

(Details: Refer to "5.2 Handling.")

Perform phase Z detection.

A [SET]: Mode entering and servo ON status
A [UP]: Phase Z forward search
A [DOWN]: Phase Z reverse search

Related parameters are as follows.

A [P3-07]: Sets Z-phase detection operation
speed [RPM].

(Details: Refer to "5.2 Handling.")

Forcibly turns on/off the input contact temporarily.
A [UPI: (A),(8),(6),(4), and (2) signals forced
ON/OFF

A [DOWNI: (9),(7),(5),(3), and (1) signals forced
ON/OFF

A [MODE]: Move to another digit.
(Details: Refer to "5.2 Handling.")

Forcibly turns on/off the output contact temporarily.
A [UP]: (4) and (2) signals forced ON/OFF

A [DOWNI: (5),(3), and (1) signals forced
ON/OFF

A [MODE]: Move to another digit.
(Details: Refer to "5.2 Handling.")

Parameter Unit Initial
Code Name Minimum | Maximum
Get Alarm History - -
Cn-03
Alarm History Reset - -
Cn-04
Auto Gain Tuning - -
Cn-05
Phase Z Detection ) )
Operation
Cn-06
Input Contact Forced ) )
ON/OFF
Cn-07
Output Contact Forced ) )
ON/OFF
Cn-08
Parameter Initialization - -
Cn-09

Reset parameter data.
(Details: Refer to "5.2 Handling.")
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Parameter Unit Initial )
Details
Code Name Minimum | Maximum
Auto Speed Command ) ) Calibrates the offset of analog speed commands
Offset Correction automatically.
The possible voltage setting ranges from -1V to
1v.
Cn-10 If offset voltage exceeds this range, oVrnG is
n-1 displayed and there is no correction.
You can check the calibrated offset in the analog
speed command offset [P2-18].
(Details: Refer to "5.2 Handling.")
Auto Torqgue Command ) ) Calibrates the offset of analog torque commands
Offset Correction automatically.
The possible voltage setting ranges from -1V to
1V.
cn-t If offset voltage exceeds this range, oVrnG is
n- displayed and there is no correction.
You can check the calibrated offset in the analog
torque command offset [P2-21].
(Details: Refer to "5.2 Handling.")
Manual Speed Command ) ) Calibrates the offset of analog speed commands
Offset Correction manually.
The possible voltage setting ranges from -1V to
1v.
If offset voltage exceeds this range, oVrnG is
Cn-12 displayed and there is no correction.
You can check the calibrated offset in the analog
speed command offset [P2-18].
(Details: Refer to "5.2 Handling.")
Manual Torque Calibrate the offset of analog torque commands
Command Offset - - manually.
Correction
The possible voltage range is from +1 Vto -1 V.
If offset voltage exceeds this range, oVrnG is
Cn-13 displayed and there is no correction.
) ) You can check the corrected offset in the analog
torque command offset [P2-21].
(Details: Refer to "5.2 Handling.")
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Details

Resets the absolute encoder.
(Details: Refer to "5.2 Handling.")

Reset the instantaneous maximum load factor to
0.

A [UP]: Displays the + forward maximum load
factor.

A [DOWNI: Displays the - direction maximum
load factor.

A [SET]: Initializes the maximum load factor.
(Details: Refer to "5.2 Handling.")

Sets parameter lock.

[UP]: UnLock

[DOWN]: Lock

(Details: Refer to "5.2 Handling.")

Parameter Unit Initial
Code Name Minimum | Maximum
Absolute Encoder Reset - -
Cn-14
Instantaneous Maximum } }
Load Factor Reset
Cn-15
Parameter Lock - -
Cn-16
Current Offset - -
Cn-17

Saves current offset value to parameter P0-27 -
PO-28.

(Details: Refer to "5.2 Handling.")
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4.3

4.3.1

4.3.2

4.3.3

4.3.4

Operation Status Display

Stat us Display [St  -00]
Refer to "4.1.2 Status Summary Display."
Speed Display

1. Current operation speed [St-01]
This displays the current operation speed in RPM.
2. Current command speed [St-02]

Displays the current command speed in RPM.

Position Display

1. Tracking position pulse [St-03]

Displays the accumulated number of position command pulses that followed as a result of rotation

of the servo motor because the servo was turned on.

2. Position command pulse [St-04]

Displays the accumulated number of position command pulses that have been entered since the

servo turned on.

3. Remaining position pulse [St-05]

This displays the difference between command pulses and tracking pulses and the remaining

position pulses for the servo to run.

The remaining position pulses delayed while the servo is off are ignored when it is turned on.

4. Input pulse frequency [St-06]

This displays the input pulse frequency.

Torque and Load Display

1. Current operation torque [St-07]
This displays the energy (load) output by the servo motor as a percentage of the rated output.

2. Current command torque [St-08]

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

percentage of the rated torque.
3. Accumulated overload rate [St T 09]

This displays the current energy (load) as a percentage of the rated energy (load) of the servo
motor.
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4. Instantaneous maximum load factor [Sti 10]

Displays the maximum (peak) load between the current time and the start of control after the servo
is turned on as a percentage of the rated output.

5. Torque limit [StT 11]

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

6. DC link voltage [Sti 12]
The DC link voltage of the standard drive that uses 380 V is approximately 537 V.
The maximum DC link voltage allowed for the standard drive that uses 380 V is 800 V.

The overvoltage alarm [AL-41] triggers 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 747 V or below.
7. Regenerative overload [Sti 13]

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

4.3.5 1/O Status Display

1. CNL1 I/O input contact point status [St-14]
Refer to "4.1.4 External Input Contact Point Signal Display [St-14]."
2. CNL1 I/O output contact status [St-15]

Refer to "4.1.6 External Output Contact Signal Display [St-15]."

4.3.6  Miscellaneous Status and Data Display

1. Single-turn data (pulse) display [St-16]

Displays the single-turn data of the encoder in pulses.
2. Single-turn data (degree) display [St-17]

Displays the single-turn data of the encoder in degrees.
3. Multi-turn data display [St-18]

This displays the multi-turn data for the encoder.
4. Inside temperature display [St-19]

This displays the temperature sensor value of the servo drive in
5. Rated motor speed display [St-20]

This displays the rated speed of the motor in RPM.
6. Peak motor speed display [St-21]

This displays the peak speed of the motor in RPM.
7. Rated motor current display [St-22]

This displays the rated current of the motor in A.
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8. U phase current offset display [St-23]
This displays the U phase current offset in mA.
9. V phase current offset display [St-24]

This displays the V phase current offset in mA.

4.3.7 Version Display

1. Software version display [St-25]

Displays the version of the currently installed software.

. 0.01.
T d i

Encoder Type Rated Voltage Version Number
Character | Encoder Type Display Rated Voltage
Tyvpe
A Quad Dot 400V
B Serial None 200V

=

Drive Capacity

Number

Drive Capacity

o

Default

100 (W]

200 [W]

400 [W]

750 [W]

1 [kw]

2 [kw]

3.5 [kw]

5 [kw]

7.5 [kW]

Plo|lo(d|la|an|b|lw|N]|R

15 [kw]
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4.4  Parameter Setting

4.4.1 Setting System Parameters

1. Motor ID setting [P0-00]
Serial encoder: Reads the motor ID from the encoder and displays it.
Incremental encoder: Sets motor ID directly.

2. Encoder settings

Encoder type [P0-01]

Nuer;qb Encoder Type Encoder Type
Quadrature type . .
0 incremental encoder L Serial type encoder (-)
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 peak multi-turn data.
Encoder pulse [P0-02]

Set this pulse when using an incremental encoder. Set the number of pulses per turn for a
signal. For a serial encoder, encoder data are set directly.

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

Operation Modes Operation Method

Torque control operation

Speed control operation

2 Position control operation

3 Mode contact ON: Position control operation
Mode contact OFF: Speed control operation

4 Mode contact ON: Speed control operation
Mode contact OFF: Torque control operation

5 Mode contact ON: Position control operation

Mode contact OFF: Torque control operation

4. System ID setting

An ID can be given to the servo if RS422 communication and BUS communication are used for
communication with the servo. Communication-related options are required in this case.

Communication speed setting [P0-04]

You can select the baud rate, the communication speed of RS422.

m

0: 9600 bps

mp

1: 19200 bps

mp

2: 38400 bps

m

3: 57600 bps
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5.

10.

11.

12.

13.

14.

System ID [P0-05]
A unique ID can be given to the servo and used for individual communication with it.
Main power input mode setting [P0-06]
Specifies the main power input mode and the processing mode if phase loss occurs.
DIGIT 1: Sets the main power input type.
(0: Single-phase power input. 1: Three-phase power input.)
DIGIT 2: Sets how to handle errors and warnings in case of main power phase loss.
(0: Error in case of main power phase loss. 1: Warning in case of main power phase loss.)
RST checking time setting [P0-07]
Specifies the monitoring interval for main power phase losses.
Start-up display parameter setting [P0-08]
You can set the parameter applicable initially when the servo is turned on.

There are 26 values available for setting, from [St-00] to [St-25]. Choose one for a specific
parameter.

Regenerative overload derating factor setting [P0-09]

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.

Regenerative resistance value setting [P0-10]

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.

Regenerative resistance capacity setting [P0-11]

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.

Overload check default load factor setting [P0O-12]

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.

Overload warning level setting [PO-13]

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.

Encoder pulse pre-scale output (Encoder output pre-scale [P0-14])

When an encoder signal is output from the servo to the outside, its output pulse is pre-scaled as a
pre-defined value

(encoder output prescale [P0-14]) before output.
E.g.) In a motor with encoder 3,000 ppr
Set pre-scale value (pulse output pre-scale [P0-14] = 12000)
=> Encoder pulse output: 3,000 ppr x 4 = 12,000 ppr
PWM OFF delay time setting [P0-15]

Sets the time span between servo OFF command and actual PWM OFF. This is to prevent the
motor from slipping down the vertical axis until the motor brake comes into effect after receiving the

=
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servo off command and then the brake signal. Set a PWM off delay when operating the motor brake
with the output contact point brake signal. (range: 0-1000 ms, initial value: 10).

15. DB control mode [P0-16]: Specifies the DB control mode.
0: Hold after DB stop
1. Release after a DB stop
2: Release after free run stop
3: Hold after a free run stop

16. Servo function setting bit [P0O-17]

Sets drive function per digit.

DIGIT 1 -> Sets the operation direction of the servo.
E 0: CCW (Clockwise), CW (Counterclockwise)
E 1: CW (Clockwise), CCW (Counterclockwise)
DIGIT 2 -> Sets servo lock.

E 0: Do not use

mp

1: Use (When analog speed command is 0 in speed operation mode, the operation mode
switches to position operation mode temporarily to ensure that motor remains stopped
firmly.)

DIGIT 3 -> Sets Open Collector Output

E 0: Do not use

E 1:Use (ALO, AL1, AL2 output contact -> Open Collector A, B, Z output)

DIGIT 4 -> Sets Monitor Output Voltage. (Applicable to both Monitor 1 and 2)

E 0:-10-+10V

E 1:0-+10V

DIGIT 5 -> Sets saving EEPROM communication.

E 0: Do notuse

E 1: Use (No parameter is saved to EEPROM when you write the parameter via
communication.)

17. DAC Output Setting

There are four kinds of DAC output, each of which is made every 200 usec according to the
condition of used data.

DAC output type [P0-18 DIGIT 1, DIGIT 2]

Type Data Content Type Data Content
0 Speed feedback [RPM] 5 Following error [pulse]
1 Speed command [RPM] 6 DC link voltage [V]
2 Torque feedback [%] D Speed command (user) [RPM]
3 Torque command [%)] E Torque command (user) [%)]
4 Position command frequency
[0.1 Kpps]
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4.4.2

DAC output scale [P0-23], [P0-24]

If the output value is too low or too high, output ratio can be adjusted.

Sets magnification [Unit/V] for analog output channels 1 to 2.

(Speed [RPM], torque [%)], position command frequency [0.1 Kpps], position [pulse], DC link [V])

Example: Channel 1 scale 100 =>100 RPM is output as 1 V.

DAC output offset [P0-19], [P0-20]

Sets offset [Unit/V] for 1-2 analog output channels.

(Speed [RPM], torque [%], position command frequency [0.1 Kpps], position [pulse], DC_Link

\9)

Control Parameters

The control parameter setting sequence is as follows:

Load inertia ratio [P1-0 0 ]

setting:

Position proportional gain [P1-01] and [P1-02] adjustment:

Refer

t o -%]..20 6 Auto

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

Speed proportional gain [P1-06] and [P1-07] adjustment:
Increase the gain so that the servo motor does not vibrate.
Speed integral time constant [P1-08] and [P1-09] adjustment:

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

(1) Inertia Ratio Setting [P1

-00]

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 Inertia s sppeed Speed Integral
Flange | category , Proportional | Proportional |°P 1€y
(Multiple) . . Gain
Gain Gain
Low inertia 1~5 40 ~ 90 400 ~ 1000 10~ 40
40 i
Medium 5~ 20 20 ~ 70 200 ~ 500 20 ~ 60
~80 inertia
High inertia 20 ~50 10~ 40 100 ~ 300 50 ~ 100

* 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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(2) Position Control Gain

>

o o FF filter time o Feedforward gain
»| Differen > constant » [P1-04]
iation [P1-051
- + Speed
. Position error ] ) Command
Proportional gain +
Position command ) > [P1-01] v
A
Current position

Division
Pulse output [PO-14)/[PO-15]

Position command: Counts the position command pulses entering from outside and converts them
into position command values. Next, it applies electronic gear ratio to those values and uses them
as internal position commands by way of [P1-03] position command filter. In case the electronic
gear ratio has a large numerator, change of external input position command pulse has increasing
effects on change of internal position command, so you need to adjust [P1-03] position command
filter time constant to reduce the effects.

A Current position: Counts the pulse signals received from the encoder and uses the electronic gear

ratio settings to convert them to the current position.

A Position proportional gain [P1-01] and [P1-02]: 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 [P1-06] / 10

A Feedforward gain [P1-04]: 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.

A Feedforward filter [P1-05]: The feed-forward control filter vibrates if the position command changes
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too drastically. If this occurs, configure the filter value until the vibrations disappear.


















































































































































































































































































































































































