The Best Choice for the Most Benefit!

LS ELECTRIC always tries its best to bring the greatest benefit to its customers.

AC SERVO DRIVE

& Safety Precautions

Read all safety precautions before using this
product.

—
= After reading this manual, store it in a readily Ls
accessible location for future reference. E’_EC ' R’C
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Introduction

Hello. Thank you for choosing LS ELECTRIC L7 Series.
This user manual describes how to use the product and what precautions to take.

Failure to comply with guidelines may cause injury or product damage. Be sure to read this
user manual before you use the product and follow all guidelines.

* The contents of this manual are subject to change without prior notice depending on software
versions.

* No reproduction of part or all of the contents of this manual in any form, by any means or for any
purpose, shall be permitted without the explicit written consent of LS ELECTRIC.

* The patent, trademark, copyright and other intellectual property rights in this user manual are
reserved by LS ELECTRIC. No use for purposes other than those related to the product of LS
ELECTRIC shall be authorized.
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Safety Precautions

Safety precautions are categorized as either Danger or Caution, depending on the
seriousness of the precaution.

Precautions Definition
b Danger Failure to comply with guidelines may cause death or serious injury.
A\ caution Failure to comply with guidelines may cause injury or property damage.

= Certain conditions that are listed as Caution may also result in serious injury.

B Electric Shock Precautions

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

= Be sure to ground both the servo drive and the servo motor.

= Only specifically trained professional engineers are permitted to perform wiring tasks.
= Perform wiring tasks after you install both the servo drive and the servo motor.

= Do not operate the device with wet hands.

= Do not open the servo drive cover while in operation.

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

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

B Fire Prevention Precautions

A Caution

= |nstall the servo drive, the servo motor, and the regenerative resistance on non-combustible
material.

= |n case of servo drive malfunction, disconnect the input power.
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B Installation Precautions

Store and use the product in an environment as follows:

. Conditions
Environment -
Servo Drive Servo Motor
Usage temp. | 0~50 C 0~40 C
Storage temp. | -20~65 C -20~60 C
Usage Below 80% RH
humidity )
Below 90% RH (non-condensing)
Storage Below 90% RH
humidity
Altitude Below 1000 m

= When installing 1 unit:

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

* More than 10 mm space at the left
and right sides of the control panel

= When installing 2 or more units:

e More than 100 mm space at the top of
Spacing the control panel

* More than 40 mm space at the bottom
of the control panel

¢ More than 30 mm space at the left
and right sides of the control panel

e More than 2 mm between units

¢ Referto "2.2.2 Installation Inside the
Control Panel."

= |nstall in a location free from iron, corrosive gas, and combustible gas.
= |nstall in a location free from vibration or shock.

Others

A\ Caution

= Make sure that the installation orientation is correct.
= Do not drop the product or expose it to excessive shock.

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

= |nstall in a location that can support the weight of the product.
= Do not stand on the product or place heavy objects on top of it.
= Be sure to maintain the specified spacing when you install the servo drive.

= Be sure not to get conductive or flammable debris inside either the servo drive or the servo
motor.

= Firmly fix the servo motor onto the machine.

= Be sure to install a servo motor with a gearbox in the specified direction.

= Do not touch the rotating unit of the servo motor while you operate the machine.

= Do not apply excessive shock when you connect a coupling to the servo motor shaft.
= Do not place a load on the servo motor shaft that is heavier than specified.
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B Wiring Precautions

/\ Caution

Be sure to use AC 200-230 V for the input power of the servo drive.

Be sure to connect the servo drive ground terminal.

Do not connect commercial power directly to the servo motor.

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

Directly connect U, V, W output terminals of the servo drive and U, V, W input terminals of the
servo motor, but do not install a magnetic contactor between the wiring.

Be sure to use a pressurized terminal with an insulation tube when you connect the power
terminal for the servo drive.

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

Be sure to use robotic cable if the motor requires movement.

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).

Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.

B Precautions for Initial Operation

/\ Caution

Check the input voltage (AC 200-230 V) and power unit wiring before you turn on the power.
The servo must be in the OFF mode when you turn on the power.
Before you turn on the power, check the motor's ID and the encoder pulse for L7 oA oooA.

Set the motor ID ([P0-00]) and the encoder pulse ([P0-02]) for L7 oA oooA first after you turn on
the power.

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

B Precautions for Handling and Operation

/\ 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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B Precautions for Use

A\ Caution

Install an emergency stop circuit on the outside to immediately stop operation if necessary.

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.

Minimize electromagnetic interference by using a noise filter or DC reactor. Otherwise, adjacent
electrical devices may malfunction because of the interference.

Use only the specified combinations of servo drive and servo motor.

The electric brake on the servo motor keeps the motor at a standstill. Do not use it for ordinary
braking.

The electric brake may not function properly depending on the brake lifespan and mechanical
structure (for example, if the ball screw and servo motor are combined via the timing belt).
Install an emergency stop device to ensure mechanical safety.

B Malfunction Precautions

A\ Caution

For potentially dangerous situations that may occur during emergency stop or device
malfunction, use a servo motor with an electric brake, or separately install a brake system on
the outside.

In case of an alarm, solve the source of the problem. After you solve the problem and ensure
safety, deactivate the alarm and start operation again.

Do not get close to the machine until the problem is solved.

B Precautions for Repair/Inspection

A\ Caution

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

Only authorized personnel are permitted to perform repair, inspection or replacement of parts.
Do not modify the product.

B General Precautions

/A Caution

This user manual is subject to change upon product modification or standards changes. In case
of such changes, the user manual will be issued with a new product number.

B Product Application

A\ Caution

This product is not designed or manufactured for machines or systems that are used in
situations related to human life.

This product is manufactured under strict quality control. However, be sure to install safety
devices when applying the product to a facility where a malfunction in the product might cause
a major accident or significant loss.
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B EEPROM Lifespan

/\ Caution

= EEPROM is rewritable up to 1 million times for the purpose of, among others, recording
parameter settings. The servo drive may malfunction depending on the lifespan of EEPROM
when the total counts of the following tasks exceed 1 million.

* EEPROM recording as a result of parameter changes
* EEPROM recording as a result of alarm trigger

B Responding to international regulations

L7 Series responds to international regulations with standard models.

Model(Notel) Low Voltage Directive EMC Directive

L7SA001X
L7SA002X
L7SA004X
L7SA008X
EN61800-5-1 EN61800-3
L7SA010X
L7SA020X
L7SA035X

L7SA050X

Notel) X = A or B: A= Quadrature Encoder Type, B = Serial Encoder Type.
% 1: For more information, please feel free to ask LS ELECTRIC.

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

Vi
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1. Product Components and Signals

1.1

1.1.1

Product Components and Signals

Product Components

Product Verification

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

* Does the format of the servo drive's name tag match?

* Does the format of the servo motor's name tag match?

2. Check the product and options.

* Are the type and length of the cables correct?

* Does the regenerative resistance conform to the required standard?

+

*

.

.

Is the shape of the shaft end correct?
Is there any abnormality when the oil seal or brake is mounted?
Are the gearbox and the gear ratios correct?

Is the encoder format correct?

3. Check the exterior of the device.

* |s there any foreign substance or humidity?

* |s there any discoloring, contamination, damage or disconnection of wires?

* Are the bolts at joints fastened sufficiently?

* |s there any abnormal sound or excessive friction during rotation?

B Servo Drive Product Format

AA

L7 S A

004 A

Series Communication Input . .
Name Type Voltage Capacity Encoder Type Option
001: 100 W 050: 5.0 kW
002: 200 W 075: 7.5 kW .
S: Standard 1/0 . . . A: Parallel
type A: 220 VAC 004: 400 W 110: 11.0kW (Pulse type) _
L7 Series 008: 750 W 150: 15.0kW B: Serial g’;‘i;(‘)‘ﬁ've
N: Network type B: 400 VAC 010: 1.0 kW (communication
020: 2.0 kW type)
035: 3.5 kW

| 21



1. Product Components and Signals

2-2

B Servo Motor Product Format

APM-SBO
[

Servo Drive

4 AEK]1

Motor Capacity

—

Motor Shaft
: Solid Shaft
 Hollow Shaft
: Assembly
¢ Flat

m @™ I O»

Flange Size

1 40 Flange
1 60 Flange
: 80 Flange
: 100 Flange
: 130 Flange
: 180 Flange
1 220 Flange
1 250 Flange
280 Flange

« I Mmoo o>

R3:
R5:

01
02:
03:
04 :
05
06 :
07 :
08 :
09 :
10:

150 :
220 :
300 :
370 :

30[W]
50[W]

1 100[W]

[

200[W]
300[W]
400[W]

1 450[W]

550/600[W]
650[W]

750/800[W]
850/900[W]

Shape of Shaft End

~ Z

I D® — O

: Straight

: One side Round key
(Standard)

: D Cut

: Tapering

: Double—sided round key

: Hollow Shaft

1]

Encoder Type

Rated Speed

A : 3000 [rpm]
D : 2000 [rpm]
G : 1500 [rpm]
M : 1000 [rpm]

O MmO O W

Quadrature (Pulse Type)
A

Inc. 1024 [P/R]
* Inc. 2000 [P/R]
: Inc. 2048 [P/R]
: Inc. 2500 [P/R]
: Inc. 3000 [P/R]
: Inc. 5000 [P/R]
: Inc. 6000 [P/R]

Serial BISS (Communication Type)
N :
M :
(18bit SA M=Trun Abs)

19bit S-Turn Abs.
19bit M=Turn Abs.




1. Product Components and Signals

1.1.2 Part Names

B Servo Motor

= 80 Flange or below

Motor Power

Motor Cable Encoder
Connector Connector
] i Encoder
Cable

ORI Ac SERVO MOTOR
TRC=IY

Shaft

1 ! I Encoder
v , Cover
Flange Frame Housing

Bearing Cap

= 80 Flange or below(Flat Type) Encoder connector

Power connector
T | !

IJ—___L)—————\I r"“‘¢'__“-\\ i,-’
= T .
SYP=—e m T

[

! p

O O Shaft —+| 1
* v v v \ 4
= 130 Flange or higher Flange Frame  mold Housing Encoder Cover

Motor
Connector % Encoder
Connector

,J B :
‘ B
——
Encoder
Cover
=
Shaft | . /
19 ? ﬁ%
v v
Housing

Frame

Flange

Bearing Cap

| 2-3



1. Product Components and Signals

B Servo Drive

= L7SA001g, L7SA 0020, L7SA 0040

LS SERVO

—

) .
CIL - Display

%
i)
i)
i)
ﬁ]@

Operation keys
(Mode, Up, Down, Sef) >

=)
o
o
o
o
o

o o

Ol5

O
O
O

o oo o ! EN D
i i E CN5:
B) g
Main power connector (L1, CHGE D ] USB connector
L2, L3) v
‘@‘ ‘ CN4:
u (AT | .
I 1 <™ RS-422 communication
DC reactor connector 12 ||d ﬂﬂ]@ 2 connector
I T I
(PO, PI_) | 3 G"ﬂﬂ@
Short circuit when not used dﬂmo
" - E CN3:
PO QMQ % - RS-422 communication
Pl |[(] m@ ‘ ‘ connector
Regenerative resistance L
connector (B+, B, BI) B QMO
=  When basic installation / d ﬂﬂﬂ@ 1=
is in use short circuit B . G‘ﬂ‘ﬂﬂ‘O E
and BI terminals O e
= When installing external a ||d "ﬂ]@ ]
resistance install in the - G‘ﬂ‘mjo l _ CN1:
B+ and B terminals ‘ — ‘ i =i Control signal connector
Control power connector
(C1, C2) I yﬂ
i
|
[T
Motor power cable ‘ i H O
U e .
connector (U, V, W) q mo CN2:
> v ||(] uﬂ]@ o] N / Encoder signal connector
sine] [l
w
55 Front cover
@) <%

Heat sink

z
@
®

Ground
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1. Product Components and Signals

= L7SA008c, L7SA 0100

CN2:
Encoder signal connector

(LEU?Z 00 g UDH@SEW@
J o 00 &) & .
® @ @ @O @ g < Display
Operation keys CHARGE N ) ]
(Mode, Up, Down, Set) g O Q O O%EN >
[T [1] -
i = CN5:
Main power connector ’ L \ﬁ I\ AN ] %A < USB connector
(L1, L2, L3) \ Li q@ﬂ@ =
S il @
M CN4:
13 || -
DC " N 1 “ RS-422 communication
reactor connector N ([ O connector
(PO, PI) PO dﬂjﬂ@
Short circuit when not used \.\ - CN3:
P q mo < RS-422 communication
B+ || uﬂﬂ@ connector
LT
Regenerative resistance i . QMO
connector (B+, B, Bl) Bl I ﬂﬂﬂo
= When basic installation L
is in use short circuit B c q MO
and BI terminals. 4 c2 |0 ﬂﬂﬂo
= When installing external AN
resistance install in the @
B+ and B terminals. ) _ CN1:
5l Control signal connector
Control power connector
(C1,C2)
gialy
(Tl
0)
Motor power cable i § :
connector (U, V, W) ullQ O O
1 B:E
Si@,

=
N
CN2

<«——| Front cover

of

Heat sink — ] L @ @ @ L Ground




1. Product Components and Signals

= L7SA 0200, L7SA 0350

(L@V gD LS SERVO
- Displa
Operation keys 8 J 88 H pay
(Mo, Up, Down, Sef) — —ﬂHAEGE\ R R e
- 01010 S
’—’—‘ "—’—“ T &ND"
. — \ CN5:
Main power connector A D 2 USB connector
(L1, L2, L3) \ Ui j Lo
L2 j
| CN4:
DC reactor connector 13 j Z#— RS-422 communication
(PO, PI) © connector
Short circuit when not used N j
\ ﬁ CN3:
\ PO j %*"— RS-422 communication
) . 2 connector
Regenerative resistance . j
connector (B+, B, Bl)
= When basic installation - j (.
is in useshort circuit B ==
and Bl terminals. — E
= When installing external B j
resistance install in the ‘ CN1:
B+ and B terminals. Bl j %«-— Control signal connector
C1 ]l
Control power connector -
(C1, C2) —T 2 j E
| iz
g
i
[
u j ils;
Motor power cable o H = CN2:
connector (U, V, W) Ay j H Pl L] Encoder signal connector
i e
s
W 1
Elg@ <« Front cover

U SLL

a
d

Heat sink > t H Ground
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1. Product Components and Signals

Operation keys

L7SA 0500

=

=

O

i

SERVO

i

EEEER

Display

]
FER=]

(Mode, Up, Down, Set)

Control power connector
(C1, C2)

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

*Not used(N)

Telololgly, CNS:

‘k,/ USB Connector
L [T}

0]

(@]

| CN4:
1t |e— | RS-422 Communication
= connector

(@]

Ml CNa3:

RS-422 Communication

CN3

connector

o ow

Control signal connector

CN1

CN2:
L~ Encoder signal connector

CN2

Front cover

A

=21=

Main power connector
(L1, L2, L3)

N [N S

:@:X e N I_m
Ei:/? ; ;% CHGE Il
=2y 5 = B 75 = wx_ = = 5 |
OGN

Regenerative resistance connector (B+, B)

When basic installation is in use,
leave it.
When installing external resistance,

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

Motor power cable
connector (U, V, W)
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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  Position Controller Servo Drive Servo Motor
JUL
Change e
Position Speed ) Position Position Speed Current
Controller Bg Controller Command Controller > Controller Bg Controller | | ’
Pulse

Encoder

Position Feedback

JUL

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

= Disadvantages:
* 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

Position Speed Change m

Controller Controller ¥ Speed
Command

Speed Current

Controller [ Controller [ TP

4

Encoder

Position Feedback

JUL

= Advantages:
* The servo responds quickly.
* Precision control is easy.

= Disadvantage: The upper level controller is complex.



1. Product Components and Signals

(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 Change m Torque Current

Controller Controller [ . Toraue Controller Controller | |
Command

T ‘ T Encoder

Position Feedback

JUL

A

= Advantages:
* The servo responds quickly.
* Precise control is easy.

= Disadvantage: The upper level controller is complex.

(4) Operation Mode

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

Operation Mode System Configuration

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 position and torque operation systems as points of

contact.

| 2-9



1. Product Components and Signals

1.2.2 Wiring Diagram of the Entire CN1 Connector

oC 24y Digital Input (Doql)ote 1) Digital Output
I LN R 38 | ALARM J————»
—L Note 1)| 38.3kQ 39 | ALARM-
L
— stop_| 48 |, DA (OO2—45 T ReADYA
. EMG | 18 %.@3 41 | READY-
Oi8
= /1 ECA R L
C e e Taoww o] (DT po, 4| 0
2
) — N“‘”’:MODE | |06 :(Dﬂz INSPD
L o 45 INOS b
F— ALMRST | 17 |, -«
e {PCON |} OB 116 ] AlOD
IGET * [ 15 | ALO1
- P-CIR | #+ | -
O * | 14| ALO2
- GAIN2 | #x h
- SVON | 47 O [L@ GND24
EGEART | ++ | Note 2 R C T —
EGEAR2 | =
T IMT | = Note 2)[ s [ TLMmT
ABS_RQ | = *k VLMT
ZCLAMP | = CN1 | WARN
SPD3 | 21 44 | BRAKE
SPD2 | 22
SPD1 23 Analog Output
DR | 46 28 | WoONITT |—
Command Pulse Input ABS_RST | ** -10V~ +10V
— PULCOM | 49 |—— |29 | MONIT2 10V~ +10V
PF+ 9 ] [37] GND
. - o~ 34| +12VA —»
J o - 35| 12VA ——»
pper Level m Line Driver
Controller 11 Encoder Pulse Output
12 32 AO %
33| /AO
open Golectr [30] BO |- Uoper Love
Analog Input -10V~ +10V 31 /BO contoler
SPDCOM | 27
e i
A0V~ +10V 5[ /70
Analog Torque m TRQCOM I| @E
Command/Limit GND E p
Connect to Connector Case

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) **xThese are non-allocated signals. You can change their allocation by setting parameters. For
information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and
Logic Definition."

Note 3) Input Contact Mode = ON : Speed Control Mode, Mode = OFF : Position Operation Mode
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1. Product Components and Signals

Analog Input

1.2.3 Example of Position Operation Mode Wiring

Digital Input ( N)ote 1) Digital Output
DC 24v DO1
3.3kQ 39 | ALARM-
N Note 1)‘@
) _— ﬁiﬁ DIA 002 40 | READY+
! EMG E@} 41 | READY-
$e e cwim | 19 |08 003 _—
oIt o | TIMT b
[ CCWLIM | 20
e R W . v 17 G
L MODE | *+ | ~£005)
IR ALMRST | 17 |05 | = INSPD
PCON O *— 16 | ALOO
— .—:}ﬂj - |
— GAIN2 |+ |03 ] 1> | ALOT
>
J R T_LMT Zﬁﬁm E 14 AlO2
- SVOoN | 47 |©O) [ 25 | GND24
Eggﬁ;; | Note 2) —{ 24 | GND24
PCR | Note 2) T WarN
ABS_RQ | #* 45 INPOS
ZCLAMP | #x CN1 43 ZSPD
DIR 46 44 BRAKE
SPD3 21
SPD2 2 Analog Output
SPD1 23 28 | MONIT1 bi
ABS_RST ok -10V~ +10V
29 | MONIT2
-10V~ +10V
[37] GND
34| +12VA —F>
35 -12VA ——»
Encoder Pulse Output
32 AO '*
33 /AO
[30] BO | Upper Level
-10\/"‘ +10V @ /BO Controller
[fzoes ]\ - % (4| 20 |-
10V~ +10V (5] /Z0
Analog Torque TRQCOM 1 36 SG
E=E) cas S
:| Connect to Connector Case

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) »*These are non-allocated signals. You can change their allocation by setting parameters. For
information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and

Logic Definition."

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

[2-11



1. Product Components and Signals

1.2.4 Example of Speed Operation Mode Wiring

o 24y Digital Input (DON)ote 1 Digital Output
+24VIN E 38 ALARM+
L 3.3k0 39 | ALARM-
Note 13
+——+ o[ stop |48} UA 00240 Readvs
| EMG | 18 |09 41 | READY-
J cwom | 19 |08 0o3) -
DI I e
' ——{cowim | 20 ! (004
_— MODE | = | Oi6 —{ e | TIMT
R T v R
> o ALMRST E (DI5) { INPOS
3
J O PR | } OI4 {' 16 | ALOO
— T LMT }@DB { 15| ALOT
»
S ABS RQ ZHEE(D'Z) i 14 Al
e+« o« [ SVON |47 OO b [ 25 | GND24
EGEART | *+ | \ote 2) - 24 | GND24
EGEAR2 |
PCON | = Note 2)/ | |NspD
GAIN2 | ** ** | WARN
ZCLAMP | #x CNT1 44 | BRAKE
DIR 46 43 | ZSPD
SPD3 21
SPD2 22 Analog Output
SPD1 23 28 | MONIT1 b—
Command Pulse Input ABS_RST | #+ -10V~ +10V
= PULCOM | 49 —— [29 | MONIT2 A0V~ +10V
PEs 5 I 37 GND
. B 15 34 | +12VA —»
J N - 35| -12VA b
pper Level m Line Driver
Controller 11 Encoder Pulse Output
12 32 AO %
33 /AO
Analog Input -10V ~ +10V |:31 /80 Controller
Analog Speed m SPDCOM E 4 Z0 :|
Command/Limit GND E
A0V~ +10V | 5] /70
e TRQCOM | 1| [36] SG |
Command/Limit m GND E p
Connect to Connector Case

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) **These are non-allocated signals. You can change their allocation by setting parameters. For
information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and
Logic Definition."

Note 3) Input Contact Mode = ON : Position Control Mode, Mode = OFF : Torque Operation Mode
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1. Product Components and Signals

1.2.5 Example of Torque Operation Mode Wiring

Digital Input ( N)ote 1 Digital Output
. POV 38 | ALARMS |
+24VIN E 38 ALARM+
3.3kQ 39 | ALARM-
1 Note 1)s
- STOP | 48 | DIy 4 OO 46 READ Y+
’ MG | 18 |08 41 | READY-
- SRR R
- cowiim | 20 |-, 0 o ——
| DI5, 44 | BRAKE
e oR | 46 |0t ogs
- ALMRST | 17 | (D4 r— ** | INSPD
) b {I
.- T LMT ﬂ DI3 16 ALOO
b :;
— AsRq | 02t il AT
{' 14 ALO2
L
«- SVON | 47 L On t 25 | GND24
EGEART | ** | Note 2) {24 | GND24
EGEAR2 | ** \
PCON | ** Note 2)45 1 inpos
GAIN2 * * TLMT
P_CLR *x CN1 * VLMT
MODE ** * WARN
ZCLAMP | **
ABS_RST ** Analog OUtDUt
SPD3 21 28 | MONIT1 '7
PD2 | 22 10V~ +10V
SPD1 23 29 | MONIT2 10V~ +10V
10V~ +
[37] GND
34| +12VA —m>
35| -12VA ——>
Encoder Pulse Output
32 AO ’7
33 /AO
30 BO Upper Level
Analog Input 10V~ +10V |:31 /8O Controller
! oot S
omman mi GND 8
10V~ +10V 5| /z0
Analog Torque TRQCOM I| @E
E== SR8 .,
Connect to Connector Case

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) »*These are non—allocated signals. You can change their allocation by setting parameters. For
information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and

Logic Definition."

[2-13



1. Product Components and Signals

1.2.6 Examples of Speed / Position Operation Mode

Wiring
oC 24y Digital Input (Dol;l)ote 1) Digital Output
+24VIN E 38 @—>
—L Note 1)| 3.3k 39 | ALARM-
4
o stop_| 48 | ,0A 0245 | Readv+
L EMG 18 '*1@3 41 | READY-
OI8
wyﬁ%} D03
e [COWLIM [ 20 [ S (D04 —
¢ MODE | » | D PS)E:
I ALMRST | 17 |05 <] 45 | INPOS P
- D4 * | 16 | ALOO
L PCON ok '7: - I
S PCIR_| w03 15 ALOT
L =AIND :|** O * 14| ALO2
2
N SVON | 47 O [L@ GND24
EGEART | = | Note 2) {24 | GND24
EGEAR2 | #x
TIMT | = Note 2) T imT
ABS_RQ | #* ** | VLMT
ZCLAMP | #x CN1 ** WARN
SPD3 21 44 BRAKE
SPD2 22
SPD1 23 Analog Output
DR | 46 28 [ MONITT |—
Command Pulse Input "ABS RST | #+ 128 ] -10V~ +10V
— PULCOM | 49 |— 29 | MONIT2 10V~ +10V
P 9 s 37| GND
. PF 70 34 +12VA — >
U o - 35 -12VA ——>
pper Level m Line Driver
Controller 11 Encoder Pulse Output
12 32 AO %
33 /AO
cpen eeleetr [30] BO | Upper Love
Analog Input -10V~ +10V 31 /BO conteler
Zreoses 11\ ShCOM | 27 | (4] 20 |-
GND 8
A0V~ +10V | 5] /720
Analog Torque TRQCOM I| @E
Command/Limit m GND E P
Connect to Connector Case

2-14

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) **These are non-allocated signals. You can change their allocation by setting parameters. For

information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and
Logic Definition."
Note 3) Input Contact Mode = ON : Speed Control Mode, Mode = OFF : Position Operation Mode



1. Product Components and Signals

1.2.7 Example of Speed/Torque Operation Mode Wiring

Digital Input ( N)ote 1) Digital Output
DC 24v - DO1 -
22VIN E 38 | ALARM+
3.3kQ 39 | ALARM-
1 Note 1)
- o STOP Eﬁ (DIAE % (DO2) 20 | READY+
! EMG E@} 41 | READY-
-»—-—'—@Ehﬂ}@} oy
20 0 o | TIMT b
[ CCWLIM | 20
'—./ Note 3) L (D|6 (DO4) - E—>
1 MODE :hﬁj 0 ?5)E
-0 ALMRST E (D15 { *x INSPD
L PCON 014 > 16 | ALOO
1 .—:}ﬂj - |
e GAIN? E 013 { 15 | ALO1
>
- o T LMT E (0] 2;% % i 14 | ALO2
- SVOoN | 47 |©O) [ 25 | GND24
Eggﬁ;; | Note 2) {24 | GND24
PCR | Note 2) T WarN
ABS RQ | s+ 45 [ INPOS
ZCLAMP | % CNT1 43 | ZSPD
DIR | 46 44 | BRAKE
SPD3 21
SPD2 | 22 Analog Output
SPD1 | 23 | 28 | MONIT1
ABS RST | = -10V~ +10V
29 | MONIT2
-10V~ +10V
37 GND
34| +12VA —F>
35 -12VA ——»
Encoder Pulse Output
32 AO bf
33 /AO
@ BO Upper Level
Analog Input 10V~ +10V @ /BO Controller
[fzoes ]\ - % (4| 20 |-
-10V~ +10V 5 /Z0
Analog Torque TRQCOM 1 36 SG
Commenatm | U jj 6 56
GND 8 "%Connect to Connector Case

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) »*These are non-allocated signals. You can change their allocation by setting parameters. For
information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and
Logic Definition."

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

l2-15



1. Product Components and Signals

1.2.8 Example of Position/Torque Operation Mode

Wiring
Digital Input
DC 24V
+24VIN | 50 |
— 3.3kQ
Note 1)‘@
I stop | 48 -, OA
] EMG | 18 | 019
’ CWLIM E'@D'B
. CCWLIM ﬂ@
Note 3)
1 (OI5)f #
S ALMRST | 17 |,
| TIMT E (BE)
o ABS RQ Zﬁﬁm
- SVON | 47 | O
EGEAR1 *% Note 2)
EGEAR2 |
PCON *k
GAIN2 *k
ZCLAMP | % C N1
DIR 46
SPD3 21
SPD2 22
SPD1 23
Command Pulse Input ABS RST | ++
= PULCOM | 49 |——
PF+ 9 '
— PF- 10
Upper Level Line Driver
Controller 11
12
Open Collector
Analog Input -10V~ +10V
Analog Speed m SPDCOM E
Command/Limit GND E
-10V~ +10V
Analog Torq.ue. m TRQCOM I|
Command/Limit GND E

Note 1 Digital Output
O35 | ALARMI
39 | ALARM-
o2 40 | READY+
41 | READY-
(DO3) - VLMT
(DO4)
—{ w | TLMT
£005)
S 45| Npos >
{' 16 ALOO
{' 15 ALO1
El 14 ALO2
}—{ 25 | GND24
- 24 | GND24
* WARN
44 BRAKE
43 ZSPD
Analog Output
28 | MONIT1
C -10V~ +10V
29 | MONIT2
-10V~ +10V
(37| GND
34| +12VA —F >
35| -12VA —»
Encoder Pulse Output
32 AO %
33 /AO
30 BO Upper Level
Controller
31 /BO
4 Z0 %
5 /Z0
36 SG
s Connect to Connector Case

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) *xThese are non-allocated signals. You can change their allocation by setting parameters. For

information, refer to "4.1.6 External Input Signal and Logic Definition" and "4.1.8 External Output Signal and
Logic Definition."
Note 3) Input Contact Mode = ON : Position Control Mode, Mode = OFF : Torque Operation Mode
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1. Product Components and Signals

1.3 Signal

1.3.1 Digital Input Contact Signal

Pin Applicable Modes
Number
of Name Details s m
.. peed | Speed |Position
FaCthy Position | Speed | Torque IPosition |/Torque | /Torque
Setting
50 +24V IN Input contact +24 o o o o o o
[V] power
47 SVON Servo ON @] @] @] o] o] o]
23 SPD1 Multi-speed 1 X (@) X O/X O/X X
22 SPD2 Multi-speed 2 X (@) X O/X O/X X
21 SPD3 Multi-speed 3 X (@) X O/X O/X X
17 ALMRST | Reset upon alarm 0] 0] @) (0] (0] (0]
46 DIR Select rofation 0 0 0 0 o) 0
direction
20 CCWLMT CO””telri'n‘;'i‘t’CkW'se 0 0 0 o) o) o)
19 CWLMT Clockwise limit o] o] o] (0] (0] (0]
18 EMG Emergency stop @) 0] (0] (0] (0]
48 STOP Stop X @] @] O/X o] X/O
Allocate | EGEAR1 | Electronic gear o) X X X/O X OIX
ratio 1
Allocate | EGEAR2 | Electronic gear o) X X X/O X OIX
ratio 2
Allocate PCON P control action 0] 0] (0] O/X O/X
Allocate GAIN2 Select gain 2 (@) (0] O/X O/X
Allocate P_CLR Clear error pulse (@) X/O X O/X
Control torque with
Allocate T_LMT TRQCOM @) @) @) O O O
Allocate | MODE | Change operation X X X 0 0 o
modes
Allocate | ABS_RQ | Request absolute 0 0 0 0 0 0
position data
Allocate | ZCLAMP Zero clamp X (@) X O/X O/X (0]
Allocate | ABS_RST | Resetabsolute 0 0 0 o) o) o)
encoder data

* ABS_RST is applied from OS Ver 1.24




1. Product Components and Signals

1.3.2 Analog Input Contact Signal

1.3.3

2-18

Applicable Modes
Pin o
Name Description Tt
Number . Speed | Speed |Position
Posit T
osition | Speed | Torque /Position | /Torque | /Torque
Analog speed
command (-10-+10 [V]) X o X O/X O/X X
27 SPDCOM Analoa Soeed Lim
nalog Speed Limit
(-10-+10 [V]) X X o] X X/O XIO
Analog Torque
Command X X (0] X X/O X/O
1 TRQCOM | (-10-+10 [V])
Analog torque limit
(-10-+10 [V]) o o] X (0] O/X O/X
8 Grounding for analog
37 GND signals o o] o o] o o
Digital Output Contact Signal
Pin Applicable Modes
Number
of Name Description Speed | Speed | Position
Factory Position | Speed | Torque /Popsition /Tc?r el oraue
Setting q q
16 ALOO Alarm group contact o o o o o o
output 1
15 ALOL Alarm group contact o o o o o o
output 2
Alarm group contact
14 ALO2 output 3 o o] o o (0] (0]
38/39 | ALARM +/- | Alarm o o] o o o] (0]
40/ 41 READY +/- | Ready for operation (0] (@) (0] (0] (0] (0]
43 ZSPD Zero speed reached (0] (0] (0] (0] (0] (0]
44 BRAKE |Brake o e] o o (0] (0]
45 INPOS Position reached o X X XIO0 X O/X
Allocate TLMT Torque limit (0] (0] (0] (0] (0] (0]
Allocate VLMT Speed limit (0] (0] (0] (0] (0] (0]
Allocate INSPD Speed reached X (@) X O/X O/X X
Allocate WARN Warning (0] (@) (0] (0] (0] (0]
o Input/output contact
25 GND24 | Grounding of drive @) @) O O @) @)
power (24 [V])




1. Product Components and Signals

1.3.4 Monitor Output Signal and Output Power

Applicable Modes
il Name Description d d
Number - Spee Speed | Position
Position | Speed | Torque /Position |/Torque | /Torque
Analog monitor
28 MONIT1 |output 1 (0] o (0] o o o
(-10-+10 [V])
Analog monitor
29 MONIT2 | output 2 (0] o (0] o o o
(-10-+10 [V])
8 .
GND G_roundlng for analog o o o o o o
37 signals
34 +12V Terminal for +12 [V] o o o o o o
power output
35 12V Terminal for -12 [V] o o o o o o
power output
1.3.5 Pulse Train Input Signal
B Line Driver (5V)
Applicable Modes
A Name Description d d
Number - Spee Speed | Position
Posit Speed | T
osttion | spee orque [Position |/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 o X X X/O X O/X
49 PULCOM | Not for use X X X X X X
B Open Collector (24 V)
Applicable Modes
Pin L
Name Description i
Number - Speed | Speed | Position
Position | Speed | Torque .
. P qu /Position |/Torque | /Torque
9 PF+ Not for use X X X X X X
10 PF- F pulse input o X X X/O X O/X
11 PR+ Not for use X X X X X X
12 PR- R pulse input o X X X/O X O/X
49 PULCOM +24 V power input o X X X/O X O/X

l2-19



1. Product Components and Signals

1.3.6 Encoder Output Signal

Applicable Modes
A Name Description d d
Number - Spee Speed | Position
Position | Speed | Torque /Pasition |/Torque | /Torque
Outputs encoder signals
32 AO | received from the motor as
33 /AO signals pre-scaled
30 BO according to the ratio 0 o o 0 o o
31 /BO deflhed by [PO-14].
(5 [V] line driver method)
4 70 Outputs encoder Z signals
c 170 received from the motor. 0 [e) 0 0 o) o)
(5 [V] line driver method)

2-20




2. Installation

2 Installation

2.1 Servo Motor

2.1.1 Usage Environment

Item Requirements Notes

. Consult with our technical support team to customize the

Ambient o . ; : . . .
0 ~ 40[TC] product if the temperature in the installation environment is
temperature :
over the given temperature.
Amblle.nt 80[%] RH or lower Use the product in steam-free places.
humidity
E | Vibration acceleration
vi)titr?irt?oan 19.6 [s] or below in the | Excessive vibration reduces the lifespan of bearings.
Xand Y directions

2.1.2 Prevention of Excessive Impact

Excessive impact to the motor shaft during installation, or the motor falling during handling,
may damage the encoder.

2.1.3 Motor Connection

= The motor might burn out when commercial power is directly connected to it.
Be sure to connect via the specified drive.

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

fr—

= Connect the U, V, and W terminals of the motor, just as the U, V, and W terminals of the drive.
= Make sure that the pins on the motor connector are securely connected.
= In case of moisture or condensation on the motor, make sure that insulation resistance is 10 [M2]

(500 [V]) or higher before you start installation.

| 21



2. Installation

2.1.4 Load Device Connection

For coupling connection: Make sure that the motor shaft and the load shaft are aligned within
the tolerance.

— ¥ 0.03 [mm] or below (peak to peak)

Load shaft
N 1 - — Motor shaft
> ¢ 0.03 [mm] or below (peak to peak)
B For pulley connection:
Lateral Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4
Nr: 30 [mm] or
60 206 21 69 7 _.'belﬂh_
80 255 26 98 10 Lateral load l:
130 725 74 362 37 I
T
180 1548 158 519 53 | }
i g
+“—> f
220 1850 189 781 90 .
Axial load

2.1.5 Cable Installation

= |n case of vertical installation, make sure that no oil or water flows into connection parts.

s

= Do not apply pressure or scratch, to cables.

In case of moving the motor, be sure to use robotic cables to prevent sway.
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2. Installation

2.2

2.2.1

Servo Drive

Usage Environment

[msT] or lower

Item Requirements Notes
. A\ caution
Ambient 0~50[C] . .
temperature Install a cooling fan on the control panel in to keep the
surrounding temperature within the required range.
A\ caution
Ambient 90[%] RH or Cor;densgtlon_o(rjfrec:_zmgtpf_tmmsturde inside _tthe drive during
humidity lower prolonged periods of inactivity may damage it.
Remove any moisture completely before you operate the drive
after a prolonged period of inactivity.
External Vlbratllon Excessive vibration reduces the lifespan of the machine and
e acceleration 4.9 .
vibration causes malfunction.

Surrounding
conditions

No exposure to direct sunlight.

No corrosive gas or combustible gas.
No oil or dust.

Sufficient ventilation for closed areas.
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2. Installation

2.2.2

Installation Inside the Control Panel

Comply with the spaces specified in the following images for installation inside the control

panel.

40 mm or
longer

10 mm or
longer
P —— — ] :

L0 mm or
longer

—_——

40 mm or
longer

When installing 1 unit:

¥

I 100 mm
or longer

130 mm or]

longer
- — — -

40 mm or
longer

4 Ll

il

Ji

s

30 mm or
longer

—_———

—— 2 mm or longer

When installing 2 or more units:

A\ Caution

= Make sure that heat does not affect the drive during the installation of external regenerative

resistance.

= When assembling the control panel of the servo drive, make sure that it is sufficiently close to

the wall.

= When assembling the control panel, make sure that metal powder caused by drilling does not

enter the drive.

= Make sure that oil, water, and metal dust do not enter the drive through gaps or the ceiling.
= Protect the control panel with air purge in places where there is a lot of harmful gas or dust.




2. Installation

2.2.3

Power Wiring

Make sure that the input power voltage is within the allowed range.

A\ Caution

Overvoltage can damage the drive.

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

Connect short-circuit pins to the B and BI terminals. For external regenerative resistance, use
standard resistance for the B+ and B terminals after removing the short-circuit pins.

Model Resistance Standa}rd * Notes
Value Capacity
L70A0010 A caution
For more information about resistance for
L70A0020 100 [Q] Built-in 50 [W] | expanding regenerative capacity, refer to 7.3
Option and Peripheral Device.”
L70A0040
L70A080 ilt-i
40[Q] Built-in 100
L70A0100 W]
L70A0200 it
13[Q] Built-in 150
L70A0350 (W]
L70A0500 6.8[Q] Built-in 120[W]

Configure the system in a way that main power (L1, L2, L3) is supplied only after control power (C1,
C2). (Refer to “Chapter 3 Wiring.”)

High voltage remains for a while, even after the main power is disconnected.

After disconnecting the main power, make sure that the charge lamp is off before you start
wiring. There is a risk of electric shock.

Grounding must be done over the shortest distance.
Along ground wire is susceptible to noise which may cause malfunction.







3. Wiring Method

S
3 Wiring Method

3.1 Internal Block Diagram

3.1.1 L7 Drive Block Diagram [L7SA001c - L7SA0040]

(Note 1) (Note 2)
Three-Phase
Power Input Current Sensor
AC200~230V L1 f\_cL
L2 N I BN V
L3 W M E
l l Y
Control P - Main Power Internal Rel DG Volta Raganeratlvs IGBT P_WM UandV DB
Fare Detoon | Pl o | 27023 || cperon || ot ||| e || T | || S| opeten
Circuit Circuit Gircuit Gircuit Gircuit Gircuit
A [ [
'Single-Phase Power Input
AC200~230V 'y Y ] ]
Main Power - Power Circuit Access (CN7)
[
UandV
Current DC Voltage
Y
E&B&EB CN3,CN4| rsezz BISS
oEoE|| | —— - USB TO UAR
oaam M e 0 DSP / FPGA
AD G > Encoder CN2
A Input
i =
DIA Convarsion C Pic '"5”":’“"" F )
Y 1
Analog Input Monitor Output Contact Input Pulse Input Cantact Output Encoder
(2 points) (2 points) (10 points) (2 points) (5 points) Output
Upper Level Controller Connection (CN1)
NOTE 1)

If you use a DC reactor, connect to the PO and PI pins.
NOTE 2) If you use external regenerative resistance, connect to the B+ and B pins after removing the B
and Bl short-circuit pins.



3. Wiring Method

NOTE 3)

Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.

3.1.2 L7 Drive Block Diagram [L7SA008c - L7SA0350]

3-2

{Note 2}
Extemnal Regeneralive
_____ Reslistance (separatsly Installed)

eleer e
£ 4@ 4@5
i 1 Cumrent Senaor

(Note 3)

_I

e

e

NOTE 1)
NOTE 2)

NOTE 3)
NOTE 4)

3
Maln Power - Power Clreult Accase(CNT)
j

[~ U and v Cumanl

r

DSP / FPGA

YY) § U8 To -
g PO
gk = B AT
o]

Encoder| ON2

1 I

e | | e | | | | e | (e | [ e
} ; t ! ! ¥

Upper Level Controller Connection (CN1}

If you use a DC reactor, connect to the PO and PI pins.

If you use external regenerative resistance, connect to the B+ and B pins after you remove the B
and Bl short-circuit pins.

The L7SA008o and L7SA0350 models are cooled by a DC 24 [V] cooling fan.

Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.



3. Wiring Method

3.1.3 L7 Drive Block Diagram [L7SA050cC ]

(Note2)

External Regenerative
Resistance(separately Installed)

Three—phase
Power Input
AC200~230V L1
L2
L3
-
Control Powe( L Main Power Te:“';t:rgﬁ"e Relay OC Vol tage Reg;;gi::‘g‘ e Temg:ﬁ;‘me S\ZWHZ\ g;:gni 0B
Failure Detection |——® Fa\\ugilzi:‘em\on Detect ion Ogerat\on Dg:fii:?” Operation Detect ion SC Detection Detection Operation
Circuit Circuit ireuit Circuit Circuit Circuit Circuit Cireuit
One-phase
Power Input
AC200~230V

4l Main Control~_ POWER Circuit Access(CN7)

U,VCurrent
OC Voltage
e g
RS422
BBBB@ CN3'CN4 Communicat ion
e SP / FPGA
-\ CN5 DSP / FP
SB[ USB TO UART
Communication
, Encod CN2
A/D Conversion oot
0/A Conversion C P/C Insulation I/F )
Analog Input Moni tor Output Contact Input Pulse Input Contact Output Encoder
(2 points) (10 points) (10 points) (2 points) (5 points) Output

? ' f ? ' '

Upper Level Controller Connection(CNT1)

NOTE 1) If you use a DC reactor, connect to the PO and PI pins.

NOTE 2) If you use external regenerative resistance, connect to the B+ and B pins after attaching wires of
internal regenerative resistance to “NC” hole on the case.

NOTE 3) The L7SA0500 models are cooled by a DC 24 [V] cooling fan.

NOTE 4) Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.



3. Wiring Method

3.2

Power Wiring

3.2.1 L7 Drive Wiring Diagram [L7SA001c - L7SA0350]

NOTE 1)

NOTE 2)

NOTE 3)

NOTE 4)

NOTE 5)

(200~230V) Servo i
R S _l_ Note l) ervo Drive
J) J) J) Main Main }fm} DC Reactor
oF N A&
ﬁgﬁr @ PO P
NF o0 o#] | e T ]
WC 1Ry 15k | U : i
¢ \ L1 V ! |
oLy * |
| L3 D | |
. [ -
G2 :;;)@)\ |
4 | Encoder |
L L Eneoder }
1Ry - -
Alarmt B ([ i
24 . 136 ]
1 u Alarm- B )j 7777777 [
39 B | Note 2) External
CN 1 Regenerative Resistance
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.

Short-circuit B and Bl terminals before use. Regenerative resistance of L7SA0010-L7SA0040 (50
[W], 100 [Q]), L7SA010c (100 [W], 40 [Q]), and L7SA0350 (150 [W], 13 [Q]) exist inside. If
regenerative capacity is high because of frequent acceleration and deceleration, open the short-
circuit pins (B, Bl) and connect external regenerative resistance to B and B+.

Remove approximately 7-10 [mm] of the sheath from the cables for the main circuit power and
attach crimp terminals. (Refer to “3.2.2 Power Circuit Electric Sub Assembly Standards.”)

L Ll L

| ~—] 7~10 mm

Connect or remove the main circuit power unit wiring after pushing the button of the L7SA001o —
L7SA010o drive terminal. For L7SA0350 drive, use a (-) slot screwdriver for connection and
removal.

Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.



3. Wiring Method

3.2.2 L7 Drive Wiring Diagram [L7SA050c]

R S T(200~230v) Servo Drive
bdh Main  Main (Notel) % DC Reactor

H% OFF A

M o PO P
NF e

. | L1
| L2

U
Vv

. | L3 gg
:

C1
G2

Encoder

1Ry

Alarm+ r
. + ‘
i e K G
T - A | arm- extLaniailj
39 regenerative(NOtez)
CN1 resistance

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) Check status of connection of internal regenerative resistance (B+, B) before using because
L7SA0500 (120[W], 6.8[Q]) has internal regenerative resistance. If the value of regenerative
voltage is too high by frequent deceleration and acceleration, install external regenerative
resistance on B, B+ terminal after attaching internal regenerative resistance connected B+, B to
“NC” hole on the case.

NOTE 3) Use N terminals to connect the external capacitor. The product may burn if a commercial power
supply is connected to N terminals. Always contact the customer center or agency when it is
necessary to connect the external capacitor.
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3. Wiring Method

3.2.3 Dimensions for Power Circuit Electrical Parts

SN BK BX SO

Name L7SA0010 | L7SA0020 L7SA0040 L7SA008c | L7SA010c L7SA0200 ‘ L7SA0350 L7SA0500
30A Frame 50A Frame
MCCB(NFB) 30A Frame 5A (ABE33b/5) 10A 30A Frame 15A (ABE33b/15) | 30A Frame 30A (ABE33b/30) | 40A(ABE53b
(ABE33b/10) 140)
Noise Filter TB6-
TB6-BO10LBEI(10A TB6-BO30NBDC(30A
(NF) (10A) (30A) BO40A(40A)
HFN-
DC reactor HFN-10 (10 A) HFN-15 (15 A) HFN-30 (30 A) 40(40A)
MC 11A/ 240V 18A/ 240V 32A/ 240V 50A / 240V
(GMo-9) (GMo-18) (GMo-32) (GMo-50)
L1,L2,L3
POPIN, AWG16 AWG14 AWG12 AWG10 (6.0
B+,B,BI (1.5 mm) (2.5 mm) (4.0 mm) )
Wire | uvw
C1
c2 AWG16(1.5 mir) AWG16(1.5 mm) AWG16(1.5 ) AW(?WCTI]:)G(]..S
. . UA-F1510, SEOIL UA-F2010, SEOIL - GP110028
Crimp terminal . ) . ) UA-F4010, SEOIL(10 mm
(10 mm Strip & Twist) (10 mm Strip & Twist) Strip & Twist) KET
Regenerative
resistance 50 [W] 100 [W] 150 [W] 120[W]
(Provided by 100 Q 400Q 13Q 6.8Q
default)
* BLZ7.62HP/03/180LR
Connector « BLF 5.08/03/180F SN BK BX SN BK BX SO
(L1,L2...Uv\W
) * BLF 5.08/11/180F SN BK BX BLZ7.62HP/11/180LR

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

Use approved UL wire (Temp. 60C or above) for UL (CSA) Regulation.

Use approved wire for any other regulations.

Use equivalent or advanced components compare to components above for any special applications.
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3. Wiring Method

(L7SA0040 or below)

[T
rliimi
Lengt:m of strip HB HH
710 H
L
0.4~0.5[N-m]

0.6 3.5
100
Weidmueller's
M \ SD 0.6x3.5x100 /

/

M4 : 1.2[N-m]

(L7SA0080 ~ L7SA0100)

stELECTR’FC | 3-7




3. Wiring Method

Length of strip

7~10[nn]
/@:3 ;IIII | :7
0.4~0.5[N-m
Weldmuellers
A B
T 1T C SD 0.6x3.5x100 /4
| M //

(L7SA020c ~ L7SA0350)

3-8 I LSE.ecrric



3. Wiring Method

]
/

Length of strip
7~10[mm]

—— ———
— e
p—  F—————
p—
s ———
e ——————
———
—
—

g

=

A %@wawwwwwwmo

=

0.4~05N'm]  /

A B

kS WMT jc Weidmuelier's

m SD 0.6x3.5x100

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

M4 : 1.2[N-m]

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

3) Cut by vibration, malfunction or fire by contact could be occurred if torque of screwing was not enough.
4) After wiring, tight completely by using hooks to both side when connectors are attached to servo drive.
5) FG screw, which is located on the bottom of servo drive, has to be M4 and put on the FG screw with
1.2[N.m] torque.

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

7) Recommended (-) shaped screwdriver: Weidmueller's SD 0.6x3.5x100.
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3. Wiring Method

mg %(O‘ [ om0

2.
1
=i
=

N PO Pl C1 C2

0 T —— T J
mﬁ == o
LlLZLBUVWFGFG |
TB3
N
Il / i
TAL I ITITEATS CIT T DT
TB2 (S| W/,J/(W /11T 0 &I 1 5
ol 1) I I I &L 1o
Ql A U 1T 1M I T o
%L QL 11D AL 11T TTA) 1D
1T IND C I > & D | |0
AL TN &I 111 D M [f
TB1_ ( \\ ) ( MLH\Mj “T\” ) :m]]
NC : Internal regenerative resistor
Screw for holding lead terminal
(L7SA050D)

/ Terminal Block Signals \
TB1

L1 (L2 | L3 |B+| B U v | w !l Fe | FG Screw : M4
Screwing torque : 1.2[N-m]

TB2
N | PO | P1 Screw : M4
Screwing torque : 1.2[N-m]
TB3
C1 C2 Screw : M4

Screwing torque : 1.2[N-m]

1) Cut by vibration, malfunction or fire by contact could be occurred if torque of screwing was not enough.
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3. Wiring Method

3.3

3.3.1 XGT PLC

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

Example of connecting to PLC

DC 24V 1/O Power
—ii— L7S .
XGF-PO1/2/3A (Servo Drive)
Open Collector
©r ) +24V O—® ®—>GND24 +24V IN
- | o +24V IN
EE— | | L PULCOM (DO 38 JALARM+
| | 39 | ALARM-
PCOM |40 —o | I
DO3)
| | (
FP+ 21} [P _‘::_L_E Z5PD
! ! 27 erAre
m {2 l—+$ | | {Dp—s)::
45 INPOS
RP+ 23 | l l [ PR- _‘i { 45 | wos ]
= V] — o I T
RP- 24 P | | Twisted Encoder Z —C'
Pair hase qutput 15 ALO1
—= IS 7o P P {—::
| | m t ™12 | ALo2
— - R {—::
| | J24VIN p—{ 25 | GND24
Digital input -
+24V g P
| | L {24 | GnD24
ov+ | 25 fe—o | $—te—" o] stoP | 48 DIA
Oov- 26 e—o | e | EMG 18 DI9 o TLMT
SToP | 27 b o | t cwLiM | 19 DIE rra EEVIIVES
DOG | 28 o | i CCWLIM | 20 DI7 = 1T NSPD
VTP | 29 fe— o | [ = DR | 46 |—DiO | WARN
ECMD [ 30 o o LT o—{ ALMRST | 17 —(@I3)
H s 10G- | 31 e ¢—o— o—]|EGEART | * Di4 Analog output
1 | b e [Toiare [ = D3
A== com e b———1t4 1. — carR | = DI2 28 [MONIT
sy | _— ~von | 7 (DI1) 29 | MONIT2
MPG A+ | 1 N | | vl )
MPG A- | 2 !
9, 5 | PCON | **
MPG B+ | 3 ! ! — CN1 34 | +12va
v | GAIN2 35 | -12VA
MPG B- | 4 1©! — =
Manual "~ pulse | | = — Encoder pulse
generator o4y | | MODE output
+ ABSRQ [ *
| = 32 AO
L ¢ | | ZCLAMP |
COoN ! o— | | SPD3 | 21 33 | /a0
EMG s k1 >4 |
spD2 | 22 [0 [ s ]
oM | 10 f | SPD1 | 23 = =
A DR/INP COM] 34 - | | [ ] o ]
| | Em | | Mrov 1 (DO2)
DR/INP | 33 RDY 40
He = = / | | | Lo | 36 SG
| RDY- | 41
|10V  +10v
TRQCOM| 1
Analog JV\ E:
torque limi GND 8

(CN1 Case)

L

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

module.
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3. Wiring Method

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

DC 24v 1/0 Power L7S
7] S Dri
XGF-PD1/2/3A (Servo Drive)
Line Driver
( ) +24V > GND24 +24V IN
wan {24V N
| | Twisted ALARM +
— | | Pair
-
FPr §27] | | PF+ ALARMI
FP- 22 II | | PE ___
— | | |
1 ! ! i BRAKE |
=21 l l o
RP- 24 | | } PR- -{
INPOS
- g
p
| I twisted Encoder Z {'\: 16 | ALOO |
HOME +5V : : Pair 70 phase qutput :’ 5 | ALOT
} } /20 5 P 1 14 | Alo2
| | {;
p
+24V O— : : Digital input 25 | GND24 I
Oov+ |25 Fe——o | t e— STOP | 48 {24 | GND24 |
ov- 26 |o———o0—{ I i.-.‘ | 5 ENMG 8 _ _
SToP | 27 ko o | ro o— oo 119 (DI8) .U
DOG 28 e o | i ol 2o DI7 Sl I
VP [t o1 | {—o] ] DR | % DI6 - | o
ECMD |30 f o4 | $—to o AVRST| 17 DIS
B L ea ) I AR
! [ e— EGEAR2 ok DI3 nalog outpu
R g X DI2 28 | MONITT
osv | e e svon [ @7 ol 29 | MONIT2
Rl 11 A | | 37 [ GND
MPGA | 2 ;@:B | | PCON | **
MPG B+ | 3 ——r@:ov GAINZ - CN1 34 | +12vA
vwrGe- | 4 i@ L] 35 | 12vA
&= | | TIMT |~
Manual pulse generator MODE [| * Encoder pulse
+24V I ABS_RQ *k OUtEUt
o °: : ZCLAMP| [32 | a0 ]
con ! 1 SPD3 21 I:
33 | /A0
e | 8 el >— : : T
com 110 1 SPoT | 23 [0 [ 0 ]
:‘:"Em, DR/INP COM| 34 }——— | I [31 | /0
| ] — | | (DO2)
L DR/NP _|33] I | Rovs | %}7 — -
| 1 LRoY-_| 4 ]

Analog
torque Iimit/

-10v

~ +10V

| | TRQCOM
GND

]
]

(CN1 Case)

T
®

X

F.G

F.G
)

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

module.
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3. Wiring Method

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

RDY-
[TINPOS

&

] L°>iIL:|>J_o

| SR

-10V »~ +10V

35

SG

DC 24l|'_ I/0O Power L7S
XGF-PO1/2/3/4H (Servo Drive)
Open Collector
©p ) +24V O—¢ —> GND24 +24V IN
- | o +24V IN so—T
207 | 1A
I I T—PULCOM (DO ALARM+|
247 | 1C | |
PcOM | 1B I | 39 ALARM—I
PCOM | 1D I | (DO3)
— | | — 43 | zspp |
P+ |18A] } ! R 1.5K bo4,
| 44 | BRAKE
—— X : | 5 {—::I
1 16 | ALOO
RP+ 16A|| } } || PR- 17 _C—::l
RP- [ 15A b : : -|<: {15 | Aot ]
Twisted Encoder Z
| | Pair 5 phase gutput I_14 _IAL02
[ [
25 | GND24
J } /Z0 5 _::'
| | +24V IN . IV
I | Digital input 3.3kQ *k
VLMT
+24V | | DIA = | INSPD
ov+ |14A | o—| stop | 48
ov- |13A | e [ EMG | 18 DI9 | WARN
DOG  |12Ale— I re—e— CWLM | 19 Di8
EMG/STOP| 11A ke— | e——o—] CCWLIM| 20 D7
T VTP |10Ake— | —re(e— DR | 46 —D&
-% oo | T e ALMRST] 17 DI>
(AL CoM 9A| : _I_o/o_ I (DI4) Analog output
I _|'°/°_ EGEARZ | ™ - 28 | MONITT
— 5V DI2
MPG A+ |20A .'o:A | T RER | o 29 | MONIT2
] ! 2
MPG A- [208 ;@:B | T LeYoN | 4 37 | GND
| ]
’\h/'/l';(; BB+ 12/; _|T©:0v . PCON | CN1 34 ] +12vA
- 2 | | e T = 35 | -12vA
Manual pulse generatpr | TIvT | = Encoder pulse
I I MODE *k OutEut
: : s ral = [32 ] a0 ]
ZCLAMP | **
|33 /AO |
24V | | SPD3 | 21
| : spD2 | 22 [30] 8o ]
I
DR/INP cOM] 6 I | SPD1 | 23 :31 :I/BO
. — (DO2)
RDY+ | 40
CL —— EES
I 41
I
|
I
|

Analog torque Iimiﬁ

1

s (DO5)
24

[ ¢ ]

F.G

(CN1 Case)

NC

F.G

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

module.



3. Wiring Method

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

DC 24l| 1/0 Power
'—

L7S

GND24

#

XGF-PD1/2/3/4H (Servo Drive)
Line Driver
( ) +24V O—@ ¢—> GND24 +24V IN
2 | 1A
v | 1C - ' || 124V IN E—T
PCOM | 1B | I O35 ALARM+|
| | Twisted
PCOM J 1D | | Pair 39 ALARM—I
FP+ 18A|I PF+ T
— ' ! i T |
FP- J17A] } } PF- ALY o
RP+_ | 16A] : : PR+ {E BRAKE
p
RP- [ 15A} } } PR- RN {—E ALOO
— i g N
I | Twisted Encoder Z s
| | Pair phase gutput ﬂ ALO2
HOME +5V | i 70 4
p
{25 | GND24 |
} } /Z0 5
] S5 G Il
Digital input i ** VLMT
+24V | | DIA = | INSPD
ov+ |14A | e—| stop | 48
ov-  |13A | T [ EMG | 18 —D2 ] WARN
DOG  |12Ake— | re—o—| CWLM | 19 D8
EMG/STOP| 11A ko— | e——e— CCWLIM| 20 DY
] VP [ioAle— | —re(e— DR | 46 Di6
! 1o TS e AMRST] 17 DIS
u_ C :’—:— /o— I (D14) Analog output
o o e B I g:z 28 | MONITT
MPG A+ |20A ;'@:A | —r/"— PCIR | = - 29 | MONIT2
MPG A- [2081H—O! | —r/"— svon | 47 —I 37 | GND
MPG B+ 19A'|.@:ov I 32 | +12A
MPG B- |198 — 1@ | | PCON | ™ CN1
—I"" -2 e T = 35 | -12vA
anual pulse generatpr : o = Encoder pulse
| output
MODE | ** output
: : s ral — [32 ] a0 ]
ZCLAMP| **
33 | /A0
L] e [ ] /o]
| : spD2 | 22 | 30 BO |
|
! ——] (DO2)
| , RDY+ | 40 — —
R o R
| | (DO5)
[TiNPOs | 45
| | L=
|
|

-10v T +10V

torque limi

TRQCOM

Analog

o

N

Eis

(CN1 Case)

yf(.G

F.G

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

module.
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3. Wiring Method

5. XBF-PDO2A (Line Driver)

DC 24l| I/O Power
n—

L7S

XBF-PD02A (Servo Drive)
Line Driver
( ) +24V O—9 > GND24 +24V IN
227 |1A
24V | 1C - ' [ 24V IN E—T z=1)
— (DOT—
PCOM | 1B | I 38 ALARM+|
PCOM | 1D | | Twisted
P+ [A18] I N PF+ -= 2 :IALARM_
_I—| l ! i .1_‘_|(D03) 43 | zsPD
FP- A7 } } PE- o1 oon
RP+_ | A16] : : PR+ Ty { {44 | BRAKE ]
— ! 16 | ALOO
RP- Al5] } } PR- — 1 {_::I
| | —| 15 | ALOT |
I | Twisted Encoder Z {
| | Pair phase gutput ﬂ ALO2
HOME +5V I i Z0
: | 70 3 —|i GND24
I : Jady N z2) [~ | v
+24V O— : ID|g|'cal input =1,2) : x VLMT
ovr_[Atdfe—o—3 | $—ro—o— sTOP | 48 | INSPD
| re [ EMG | 18— = | WARN
| re—e—{ CWLIM | 19 DI8
| re——e—{ ccwim| 20 DI7
I e e DR | 4 (Do)
| T _eAMRST] 17 DI>
| _I_o/o_ EGEART T = (DI4) Analog output
R g il E:; 28 | MONITT
MPG A+ |B20 .'o: | —|-°/°— PCIR | = 29 | MONIT2
MPG A- |A20 fo:g | —|'°/°— svoN | 47 —( 37 | GND
MPo S 10 __|':©:ov L] CNA1 34 | +12vA
! PCON | *
MPG B-_[A19]—1@! | | L —
Manual pulse | | — Encod |
enerator T_LMT ncoder puise
9 I I MODE *k OUtEUt
Lo [32 | a0 ]
ABSRQ[ *
| |
ZCLAMP | **
L] 1 [33 ] /0 ]
[ : 502 | 2 [0 | 80 ]
|
e 1] oo o] N W
| | | Rove | 40 122
36 SG
L] (oo |4 [ ] s6 ]
| DO5
INP COM : I |' Npos | a5 P2
I 24
|

GND24
-10v r +10V

TRQCOM




3. Wiring Method

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

XBM-DN**S
(Open Collector)

DC 24l| /O Power
'—

| +24V

+24V O—@ ®—> GND24

L

+24V IN

DC24 )

Direction

Output
Common

PULCOM

<

ILE_IIJ

[a)

(0]

i

HI

Encoder Z
phase gutput

ALARM+

ALARM-

L7S
(Servo Drive)
+24V IN
Do 1)
(DOT) 38
39
(DO3)
43
DO4)

ZSPD

BRAKE

ALOO

ALO1

ALO2

GND24

EREEIELEIENELE

(CN1 Case)

5

F.G

g

|
|
I
|
|
|
I
}
|
|
I
I
I /20 5
I =y [ [ ot
I DIgItaI input ** VLMT
I | **k
HOME |PO5 ko | o—{ sTtop INSPD
DOG _ |Pod le— . | r [ EMG | WARN
Lmit L PO I r—e—{ cwim [ 19 Dig
== LmitH_ P00 I e——o—] CCWLIM| 20 DIY
I DI6
' —t— L T ] 1 DR |4
r-- Common _J°OMf | T _—{AWMRST| 17 DI>
: —r“/"— AR T (DI4) Analog output
I _|'°/°_ EGEARZ] ™ v 28 | MONITT
I _I'/"_ PCIR | = 2 29 | MONIT2
| —l-é/o— SVON 47 Dt 37 GND
| I e T = 35 | -12vA
I I TLMT | * Encoder pulse
l l MODE *k OutBut
I I esral = [32 ] A0 ]
I I ~
ZCLAMP | =
L 1= [33 [ /0 ]
| : spD2 | 22 [0 | B0 ]
| SPDT | 23
I I 003 | 31 | /BO |
[ | | RDY+ 40
36 G
Lo [ 1= [3e ] s6 ]
[ I (DO5)
INPOS | 45
L [[INPOs |
| GND | 24
ooy
Analog m !
torque
limit 8 |

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

. XBC/XEC-DNxxH (Open Collector)

DC 24L|
XBC/XEC-DNxxH

(Open Collector)

+24V O—4¢

[

I/O Power

—> GND24

L,

L7S

(Servo Drive)

+24V IN

%QX0.0.0 |

o |
oM}

P22 |

Direction %0%002 |

96QX0.0.13

%QX0.0.12
Limit H POy

HOME GO B ags
DOG POC _/.-

%QX0.0.9
P08

P Limit L Joqxo00s

[}

[} ]
Input

[ Common %

Analog
torque limit

+24V IN

| INPOS
| GND

| RDY+ 40
| RDY- 41

[

SG

| I [—PULCOM O35 TAlARM~

| |

I I 39 | ALARM-
)

| | (DO3)

! ! e — ZSPD

: : — {—| 44| BRAKE |

: ! —— ‘C_| 16 | ALOO |

| I _ i {14 | Aoz |

[ [ |:

25 | GND24
| | [ /zo 5 —{ 25 | Gnpaa ]
| | +24V IN o | TLMT

[ : : Digital input 3.3k0 o | vimT
I o—] stor | 48 DIA ] INSPD
| lfT\ EMG | 18 DI9 WARN
| r—e—{ CWiM | 19 Dig
| o——o— CCWLIM| 20 D7
| _I"’/I o— DR | 46 Di6
i bro e AmRsT] 17 RIS
| _I'/°_ Il (DI4) Analog output

— DI3
| oo EGEAR? - 28 | MONITT
I _I'/°_ PCR | ™ 29 | MoNIT2
I —l-/e— SVON | 47 DIt 37 | onD
| | ccon 1T = CN1 34 | +12vA
| | e T = 35 | -12vA
| |
| TLMT o Encoder pulse oufput

| MODE | *
: : ABSRQ| [52 | a0 ]

ZCLAMP | =

[ ] /A0 ]
| | sPD3 | 21
I : P02 | 22 [30] 80 ]
| spD1 | 23
I I [31 ] /0 ]
| (DO2)

I
Lo B
| |
I I
I |
|

-10v T +10V

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

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 operates in 40 [ms].

200 ms g |- ! !

1 1
Main power,
control power

supply

Control power 150 ms g, 4- 50ms
establishment 5

v i

]
*_'120 ms

Control program ]
reset

Main power 10 ms

establishment

Alarm
(Normally On)

_ 10ms
Servo Ready

Servo On

Clear DB 5ms

PWM output
(motor
rotation)

- 40 ms 2ms

S O P I ——

3-18| LS ELecTRIC



3. Wiring Method

3.4.2 Timing Diagram at the Time of Alarm Trigger

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

A\ Caution

= After solving the problem that triggered the alarm, and changing the command signal (Servo
ON) to OFF, reset the alarm.

200 ms =+ >

Main power,
control power

supply

Control power -#150 ms [+
establishment : ‘

51VI

Control
program
Reset

Main power . ;
establishment ' Alarm triggered by

an anomaly 1 Remove
' \ ;, causes that !
Alarm ' 1 : M | triggered
(Normally On) ! ; i alarm

Servo RDY = : 10 ms > |+

Servo On !

Clear DB Sms e

PWM © > le- 40ms 2ms —»|«- ' |4- 30ms
(Motor rotation) ‘ ; ;

RESET




3. Wiring Method

3.5 Control Signal Wiring

3.5.1 Contact Input Signal

/\ 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 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 o——{r7]

Internal
Circuit

COM

R1: 3.3 KQ, R2: 680 Q
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3. Wiring Method

3.5.2 Contact Output Signal

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

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

3. The signal definition of each contact point can be modified by [P2-05], [P2-06], and [P2-07].
4. Overvoltage and overcurrent may cause damage because a transistor switch is used internally.
¢ Rated voltage and current: DC 24 [V] £10%, 120 [mA]

Note 1)
l\ Contact T
L= 1

Contact [ ]
L= 1

Internal
Circuit

|
T '

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

[3-21



3. Wiring Method

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 [kR].

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

Configure wiring as shown in the following image when you adjust analog input with

parameter resistance by using power supplied by the drive.

Do not exceed the maximum output capacity of 30 [MA].

e

GND {8

<Analog output>

<Servo Drive >

—_— output woltsge +100
I'u v outoed cusent.  30mA

rasolution: 12bit

<Analog Input Example>

3-22

<Analog input>

Angiog commend

 #nsca o

2

s

(=]

(20041

L’J'_) #1201 (34
Anelog command

Q 27,28 L
?;ﬂ;\:
Type R1 Rz
sel 1 | 10O | &e0[0]
sel,2 S[k0] 33000
sel 3 | 2k 132[0]

? AGNDE




3. Wiring Method

3.5.4 Pulse Train Input Signal

(1) Line Driver (5 [V]) Pulse Input

Upper level controller Twisted Pair Servo Drive
Shield Wire
PE PE+
PR
Line driver

Line receiver

FG
(2) Open Collector (24 [V]) Pulse Input
Upper level controller Servo Drive
GND24 +24 V] Ja Pulse COM
T
Shield Wire PF- ~

Y &

PR-

4

GND24 i\a FG

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

Upper level controller Servo Drive

NPN GND12 Power note 1) PF-J #Z I( I(

T | PR,
'; _________________________

el Do

NOTE 1) When using 5 [V] power: Resistance R = 100-150 [Q], 1/2 [W]
When using 12 [V] power: Resistance R = 560-680 [Q], 1/2 [W]
When using 24 [V] power: Resistance R = 1.5 [kQ], 1/2 [W]

[3-23



3. Wiring Method

(4) PNP Open Collector Pulse Command

Upperlevel controller  pogueap mote 2 Servo Drive

FNF |91'1‘

1
II?I GNDZ4 o,
— ee| 7k
e
| I

N e T —
| SRR

--------------- (iL.jFE

NOTE 1) When using 24 [V] power: Resistance R = 1.5 [kQ], 1/2 [W]
When using 12 [V] power: Resistance R = 560-680 [Q], 1/2 [W]
When using 5 [V] power: Resistance R = 100-150 [Q], 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 driver mode.

Upper level controller

Servo Drive
Line driver Line receiver
PA NS
/IAO
GND
¥ 7 v
SG SG

Set “1” on the 3™ bit in the menu [P0-17] ‘Function Select Bit',
It outputs open collector A,B,Z phases through existing ALO, AL1 and AL2 contact points.
(Output voltage 40mA and below, Maximum frequency 100Khz)
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3. Wiring Method

3.6 Quadrature Encoder Signaling Unit (CNZ2)
Wiring

3.6.1 APCS-EOOOAS Cable

AWG24 7Pair Twisted

Servo Motor Shield Wir Servo Drive

1 i P A ]13

2 /A L 12

3 B 11

4 /B 10

9) Z 9

Encoder 6 /Z 18

7 U o)

8 /U 6

9 V 3

1 g4 Cable
Cable 1; /V\\//V 1L Connector(CN2)
Connector ) =, 12 Maker — 3M
Maker — AMP - 10314-52A0-008
172163-1 1 GNDY 7 10114-3000VE
170361-1 159 e [ — ¢ SHD | Frame

3.6.2 APCS-EOOOBS Cable

AWG24 7Pair Twisted

sevoMotor . - Shiel dere Servo Drive
A i v A |13
B /A L 12
C B |11
D /B 110
E Z 19
Encoder E 1z 48
K U ls
L AU WO
M v |3
= o Cabl
p W 1 aple
Connector(CN2
R W 2__ Maker — 3l\5| !
Cable H sv {14 10314-52A0-008
Connector G GNDY 7 10114-3000VE
MS3108B20-29S\ J| = e P { SHD| Frame

[3-25



3. Wiring Method

3.7 Serial Encoder Signaling Unit (CN2)
Wiring

3.7.1 APCS-EOOOCS Cable

Servo Motor AWGSZh?e?géwi;WiSted Servo Drive
1l Y A ]
2 /MAL 4
3 SL 5
4 /SL 1 6
Encoder
7 +5V 1| 14
8 GND} 7
Cable
Cable Connector(CN2)
Connector Maker — 3M
Maker — AMP 10314-52A0-008
172161-1 10114-3000VE
170361-1 9 e’ SHO | Frame

3.7.2 APCS-EO0OODS Cable

AWG24 4P

Shie -.J.;'-.-'." re
Hoood e
OOOdE e

Servo Motor Servo Drive

08 (I

Cable

Connector \_ g/ SHD | Frame

MS3108520-295
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3. Wiring Method

3.7.3 APCS-EOOOES Cable

Servo Motor

Servo Drive
T MA ] 3
/MA 4
SL 5
/SL 6
Cable
5V 14
GND 7 Connector(CN2)
Maker - 3M
10314-52A0-008
10114-3000VE
4 SHD |Frame

1

6

2

7

9

4
Connector 5
Tyco Connector
(7Ciruits)
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3. Wiring Method

3.8 Multi Turn Encoder signal unit(CNZ2)
wiring

3.8.1 APCS-EOOOCSI1 Cable

AWG24 4Pair Twist

Servo Motor Shield Wire Servo Drive

i MA
/MA
SL
/SL
BAT+
BAT-

> (O [ |

Encoder

Cable
5V 14

6
/ Connector (CN2)
8 | GND 7
Maker - 3M
9

10314-52A0-008
10114-3000VE

Cable 4 SHD |Frame
Connector

MS3108S520-29S

3.8.2 APCS-EOOODS1 Cable

AWG24 4Pair Twist

Servo Motor Shield Wire Servo Drive
A 4 G MA L 3
B /MA 4
C SL 5
D /SL 6
E BAT+
Encode F BAT-
Cable
H oV 14 Connector(CN2)
G GND 7
Maker - 3M
10314-52A0-008
10114-3000VE
Cable J S a— 4 SHD |Frame
Connector
MS3108S20-29S
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3. Wiring Method

3.8.3 APCS-EOOOESIL Cable

Servo Motor

Encoder

W[ IN N[O |—

Connector

Tyco Connector
(7 Circnits)

©

N

Servo Drive
P MA 3
/MA 4
SL 5
/SL 6
BAT+
BAT_
Cable
5V 14 Connector(CN2)
GND /
Maker - 3M
10314-52A0-008
10114-3000VE
4 SHD |Frame

[3-29



3. Wiring Method

3.9 Transmission of Absolute Encoder Data

3.9.1 Transmission of Absolute Encoder Data

Upon the absolute encoder's request for absolute data, the data of the absolute 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 [Kpps].

Among absolute data, multi-turn data are transmitted first, followed by single-turn data.
(Refer to “4.1.6 External Input Signal and Logic Definition" for information on the allocation of
the sequence input signal and ABS-RQ signal.)

B Transmission Sequence of Absolute 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-scaler 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.

i
]
Absolute data transmission Pre-scaler pulse output
ABS_R0 ———— - e s
a"-d -\-k\ g \\
Py i1 g LA %,
Al 7 - m - T .'f | \".
F i i L] ) 1}
I'r Multi-Turn Data Single-Turn Data ‘*!.' '
' / / ¢ \ 1 :
B A A /
= { ol .\.:_ i .\- f_,’ff Z - ;”
- A E: 1 mAX, 3 MAX-~" % b g
10ns 100ms 140ms ™ 1000s =" 1100ms 10ns | ~~—-""
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4. Parameters

4 Parameters

4.1

How to Use the Loader

4.1.1 Names and Functions of Each Parts

—| Display 5-digit FND data.

Digit 5 Digit 4 Digit 3 Digit 2 Digit 1
1 7 7] 7 =T

il g

. [, (T AL

] - {II< — E.l'ln J!I/I:Qr f !I_"\ .l'll

\ 4

[MODE]: Change display mode.
[[LEFT]: Move to another data digit.
[UP]: Increase displayed data.
[DOWN]: Decrease displayed data.

[SET]: Confirm displayed data.

[/RIGHT]: Move to another data digit.

Displays the decimal point.

Ly

‘ :‘ - -
{ E.g) 123.4

L

-~

[

In the case of 16 bits, the minus symbol is used.

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

- 13y
UL 'E.g.) -123.4

| 41



4. Parameters

4.1.2 Status Summary Display

(1) Status Summary Display in Speed Mode

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

DIGIT 5 DIGIT 4 DIGIT 2 DIGIT 2 DIGIT 1
\___4 N N - N
, ) I 00 ¥ , fj
i . f
L/ o J {
f\-ﬁ' ,57/.,\ Py e ‘=
| /
o 0 A
”\Je] [.- [ [? Jo Al '4AR
DIGIT 3-1: Displays the current status of the servo.
* bb - Servo OFF
* run - Servo ON
e Pot -CCW Limit
e 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

\ 4

DIGIT 5: Displays the current control mode.

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

DIGIT 5_DOT: Servo ON

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

DIGIT & DIGIT 4

- 7 S Sz S
2 N7 N7 N N7
[ f / [ (
J,'.L” oy - @:} J ,/-./

-
-

4-2 | LSE.ecrric



4. Parameters

(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

1 L Displays the servo's OFF status when in the
I milng 15017 position mode.
1 Displays the servo's ON status when in position
,’. :‘ " K "' mode.
1 7 ) Displays CCW status when in position mode.
ROy Ry ¢
7 ) Displays CW status when in position mode.
Oy X
"~ L Displays the servo's OFF status when in speed
:‘ :‘ ,:' L.' mode.

-y
L™
N
)

-

[ ]
\
-
-
-t

Displays the servo's ON status when in speed
mode.

R
'

s

‘.-

\

(]

[

Displays CCW status when in speed mode.

Displays CW status when in speed mode.

’: - - - l.

PR N

) L Displays the servo's OFF status when in torque
£ _’ ,:' L.' mode.

) Displays the servo's ON status when in torque
,:. :‘ " 1’ "' mode.

) 7 ) Displays CCW status when in torque mode.
C.5r QaQ

.
-
hu}
\
U
[

Displays CW status when in torque mode.




4. Parameters

4.1.3 Parameter Handling

(1) Parameter Movement

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

pP1-25 P2-22  P3-20

>

pP1-00 P2-00 P3-00

»|
>

N e N e A\
o
~
| |
=

E P0-01 ]
\_{Ooerahon Status St-00 PO-00 w
Summary Display > » J

—? MODE I:>

= [f the alarm does not go off at the starting operation, the speed operation mode [S=bb] indicating
operation status is displayed.

= 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.

= |n the initial parameter edit status, the number on the far right flickers (ON and OFF for 0.5 seconds
respectively) and becomes editable.
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4. Parameters

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

Oerrd Loader Displays Keys to Use What to Do
-~ S Displays the speed control mode with
1 i B 10 main power and control power
-= - permitted.
707 ' H x| n Press [MODE] to move to [P0-00].
e x 7% nn Press [UP] or [DOWN] to move to [PO-
S Yl il N o | 03].
N A B xHiE Press [SET] to go to the parameter edit
4 L0 A0 0 0t n window. The parameter is displayed as
- - 00001.
- e e Press [UP] or [DOWN] at the blinking
5 ”" :-" :: ::J-l nn cursor to change the number to 00002.
- - _
Press and hold [SET] for approximately
6 NEVGEVENT: T n one second. After two flickers, the
N NORT N RN R number will be saved as 00002 in the
parameter.
X7 7 7% Press and hold [MODE] for
7 "~ ] il -‘ n approximately one second to return to
i1 the P0-03 parameter.
Press [MODE] to change status to
8 l.'l L Lo n position operation [P= bb] status which
| i (] is the summary display of the current
status.
NOTE 1) “_" indicates flickering.

If you hold down [UP] / [DOWN] at the current cursor in the parameter window, the number continues to

increase/decrease.

e — | 4-5



4. Parameters

4-6

(3) Example of changing speed proportional gain 2

([P1-07]: 200 [rad/s] -> 500 [rad/s])

Oerrd Loader Displays Keys to Use What to Do

Displays the speed control mode with

1 main power and permitted control
power.
Press [MODE] to move to [P1-00].

2
Press [UP] or [DOWN] to move to [P1-

3 07].
Press [SET] to enter parameter edit

4 mode. The parameter is displayed as
00200.
Press [/LEFT] or [/[RIGHT] at the

5 blinking 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.

| "17% Press and hold [MODE] for
8 00T i approximately one second to return to
—— [P1-07].
NOTE 1) “_" indicates flickering.

If you hold down [UP] / [DOWN] at the current cursor in the parameter window, the number continues to

increase/decrease.




4. Parameters

(4) Example of changing DAC output offset 1

([PO-19]: O [Unit/V] -> -500 [Unit/V])

Oerrd Loader Displays Keys to Use What to Do
Mt S Displays the speed control mode with
1 - - 1 17 main power and control power
- - permitted.
"7 01 n Press [MODE] to move to [P0-00].
2 - -
(e N]
- e OWN] to move to [PO-
o707 'EUE nn Press [UP] or [D
S I i i i} 191
n Press [SET] to enter parameter edit
4 AN RN gwooodoeo. The parameter is displayed as
- N e Press [/LEFT] or [/[RIGHT] at the
5 l’l‘ ; '5} ",’: :“ n n blinking cursor to move to the desired
U LU digit, DIGIT 3.
Press [UP] or [DOWN] at the blinking
6 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.
X7 )7 Press and hold [MODE] for
8 Pl ] - approximately one second to return to
o [PO-19].
NOTE 1) “_" indicates flickering.

If you hold down [UP] / [DOWN] at the current cursor in the parameter window, the number continues to

increase/decrease.

e — | 4-7
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4.1.4 Data Display

(1) Binary
| @ Minimum (0b00000) |
&0
0 L0 L0 0N
(2) Hex
@ Minimum (0x0000) |
_‘ 101
00 0
(3) 16-bit Unsigned Integer
| ® E.g)0 |
&0
L0 L0 L0 LY
(4) 16-bit Signed Integer
@ E.g.) -1234
| @ E.g.)-1234 |
- ) .'l L
Sagan
(5) 16-bit Decimal Point Display
@ E.g.)-123.4
® E.g.)-123.4
I i Oy N
i N = i |

4-8 I LSTELEETRIC

@ Maximum (0b11111)

IR RN
i

@ Maximum (OxFFFF)

el el

@ E.g.)+1234

@ E.g.) +5678

@ E.g.) +5678

oo ]
20 00

@ E.g.) +123.4

| @ E.g.) +123.4 |

IR o i N |
'! (

D |
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(6) 32-bit Signed Integer Data Display

@ Minimum (-2147483648)

Display upper two digits

Jrn g
PRGNy N N Ry NG

®@ Maximum (2147483647)

Display upper two digits

ST
bl X X N

Display middle four digits Display lower four digits
SR R JIOo Lo
- -l A
Display middle four digits Display lower four digits
S X N W x JC L
- -l

B E.g.) [St-16]: Displayed as Upper = 0, Middle = 0012, and Lower

=2071
Order Loader Displays Keys to Use What to Do
u L Displays the speed control mode with
1 n N ] main power and control power
- = == permitted.
el e Hu - n Press [MODE] to move to [St-00].
2 20T
el TH uft nn Press [UP] or [DOWN] to move to [St-
3 b N Rt | »!:‘ . 16].
0’11 n Press [SET] to display lower digit data.
o U g ¥
17 Each time you press [/LEFT] or
5 - ' g : [/RIGHT]
) lower, middle, and upper data is
displayed.
- 7 Each time you press [/LEFT] or
5 [N : [[RIGHT]
) lower, middle, and upper data is
displayed.
Il } TH uf: Press and hold [MODE] for
7 N (i | ,“ approximately one second to return to
== i [St-16].
NOTE 1) “_"indicates flickering.

LSE ecrric | 4-9
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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.

NN NN AN
NN NNNgN

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

= |nput Contact Display

Number (A) (9) (8) (7) (6) (5) (4) (3) (2) (1)
Contact DIA DI9 DI8 DI7 Dl6 DI5 Dl4 DI3 DI2 DI1
Number

. CN1 48 18 19 20 46 17 21 22 23 47
Pin number

Allocated

default STOP | EMG | cwLiM cc'\\jlvu DIR A'é'Y'rR SPD3 | SPD2 | SPD1 | SVON
Signal name

4-10[ LSE.ecrric
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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

L7 Drive allows for the allocation of a total of 19 input contact functions to 10 hardware

contacts.

Each of the input contact functions is located at the designated digit of parameter [P2-00],

[P2-01], [P2-02], [P2-03], or [P2-04]. Changing the value of the digit allows allocation to pins

DI1 through DIA

The default input signal allocation is as follows:

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 the SVON signal and the

SPD1 signal when entering DI #01.

Input Signal Input Allocation Number
SV_ON DIL(CN1 #47Pin)
SPD1 DIZ(CN1 #23Pin)
SPD2 DIZ(CNL #22Pin)
SPD> DIA(CNL #21Pin)
A_RST DIS(CNL #17Pin)
DIR DI&(CNT #46Pin)
COWLMT DI7(CN1 #20Pin)
CWLMT DIB(CNL #19Pin)
EMERGENCY DIS(CN1 #18Pin)
STOP DIA(CNL #48Pin)
EGEAR1
EGEARZ
FCON
GAINZ
P_CLR
T_LMT
MODE
ABS_REQUEST
CLAMP
ABS_RST

A\ Caution

careful for the operation.

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

Before change, recommended to be set ‘EEPROM save no use’ in DIGIT 5 of [P0O-17] parameter

14-11
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Signal Name Alwa CN1 Pin Default Allocation Number No |
nput
Input ys Allo Signal Default
Parameter Signal Alloc cati 2 setting
Allocation oo | 48 | 18 | 19 | 20 | 46 | 17 | 21 | 22 | 23 | 47 | & | pefinition
[Pz-(?(()e]néoe?t')\ligit L, | svon Flalols| 7|65 |a|ls]|2a]r]o
[PZ'\_"(;‘(';]"SSP;QS&I , | sep1 F |lAa]o|s | 7|6 |5 |a|3)2]1]|o0
: [P2-00] 0x4321
[PZM(;JCI)t]l_SSpeetegigzi 3 | SPD2 F Alo |8 | 7|6 |5 a)ls]2]:1 0
[PZ"f'(;‘c')t]"SSp;egi;t 4| SPD3 F Alo|s | 7|6 |s5)a)ls]|2]1 0
P2 _’(*)'f]rmsgfsti;it L | ALMRST | F Alol|ls | 7|65 a|s3]| 2|1 0
Select rotation
direction DIR F Alo|ls | 7lels|a| 3| 2|1 0
[P2-01]. Set Digit 2
Forward rotation (P2-01] 0x8765
prohibited CCWLIM F Alo|lsl7zle | 5| a3 | 2|1 0
[P2-01]. Set Digit 3
Reverse rotation
prohibited CWLIM F Alofls 7|6 |5 |a|3| 2|1 0
[P2-01]. Set Digit 4
[PEZrT]Ole]geSnr:tyDSitg(J)ifl EMG F Alols | 7|6 |5 | a|3]|2]1 0
[PZ-OZ]StSOept Digitz | STOP F Alo | s | 7|6 |5 |a|3| 2|1 0
Electronic gear [P2-02] 0x00A9
ratio 1 EGEARL F Alo|s | 7|6 |5 a3 2|1 0
[P2-02]. Set Digit 3
Electronic gear
ratio 2 EGEAR2 F Alo | s | 7|6 |5 |4a|3|2]1 0
[P2-02]. Set Digit 4
P control action
[(P2.03], Set bigita | PCON F Alo | s | 7|6 |5 |4a]|3|2]1 0
[Pfgg]msge?gi;t , | caN2 F |lAa|]o |8 | 7|6 |5 |a|3|2]1]o0
[P2-03] 0X0000
[F'fzrfgg]p‘ng Ig'f;;rg P _CLR F Al o | 8| 7 6 5 | 4 3 2 1 0
[PZI)Osr]q”See't'g:Bit 4| TLMT F Al o | 8| 7 6 5 | 4 3 2 1 0
Change operation
modes MODE F Alo | s | 7|6 |5 |a|3|2]1 0
[P2-04]. Set Digit 1
Absolute encoder
data request ABS_RQ F Alo | s | 7|6 |5 |a]|3|2]1 0
[P2-04]. Set Digit 2 [(P2-04] 0X0000
[Pz-%)igoscgnl;?git 5 | ZCLAMP | F Alo |8 | 7|6 |5 | a|3]|2]1 0
Reset absolute
encoder data PBSRS e Al o8| 7|6 |s|a|3]|2|1]o0

[P2-04]. Set Digit 4

NOTE 1) CNL1 connector pin is not allocated when the default value is "0".

NOTE 2) For ABS_RST Signal, hold “High” for 500ms or longer in order to reset absolute encoder data.
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(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 Input Allocation Number
SV_ON DII(CNL #47Pin)
SPD1 DIZ(CN1 #23Pin)
SPD2 DIZ(CNT £22Pin)
SPD3 DI4(CN1 #21Pin)
A_RST DIS(CNL #17Pin)
DIR DIG(CNL #46Pin)
COWLMT DI7(CN1 #£20Pin)
CWLMT DI&(CNL #19PFin)
EMERGENCY DIS(CNIL #18Pin)
STOP DIA(CNL #48Pin)
EGEARL
EGEARZ
PCON
GAINZ
P_CLR
T_LMT
MODE
ABS_REQUEST
ZCLAMP
ABS_RST

LSELECTQFC |4'13
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Signal Name Alwa CN1 Pin Default Allocation Number
No Input Value
Parameter Sl?g;)nuatl A?llic Alloc Signal After
Allocation ateq | 8| 18| 19| 20 | 46 | 17 | 21 | 22 | 23 | 47 | ation | Definition | Changing
[Pz-gg]wsoe?g:git . | svon Flalols|7]6|s5|als|l2f1]o
[Pz'\_"(;‘(')t]"ss";egi git , | spp1 F lalo|s| 7|6 |5 ]|a|3]2a]: 0
: [P2-00] 0x0321
[PZMCl)J(l)t]I_SSp;egi gzit 5| SPD2 F Alo |8 | 7|6 |5 |ala]z2]|1 0
[Pz’\_"c‘)‘(')t]"sspeetegi ;t 4| sPDs F Alo |8 | 7|6 |5 |a]|3]|2]1 0
P2 _’S'f]mégf%ei;it L | ALMRST | F Alol|ls |7 ]e]ls]a]|s3]|2]1 0
Select rotation
direction DIR F Alo|ls | 7)els | a|3]| 2|1 0
[P2-01]. Set Digit 2
Forward rotation (P2-01] 0x0765
prohibited CCWLIM F Alo|lsfl7z)e | 5| 43| 2|1 0
[P2-01]. Set Digit 3
Reverse rotation
prohibited CWLIM F Alo | s | 7|6 |5 | 4|3 ]| 2|1 0
[P2-01]. Set Digit 4
[P'Ezrf“cfzrfes“gty;;{’l EMG F Alo| s | 7|6 |5 |4a]|3]|2]1 0
[P2—02]St50£t Digitz | STOP F Alofls |7 |6 |5 | 4|3 ]| 2|1 0
Electronic gear [P2-02] 0x0080
ratio 1 EGEAR1 F Alo|s | 7|6 |5 | 43| 2|1 0
[P2-02]. Set Digit 3
Electronic gear
ratio 2 EGEAR2 F Alo | s | 7|6 |5 | 43| 2|1 0
[P2-02]. Set Digit 4
[PZ_%%’]‘"‘S’L;"‘S;ZE ., | Pcon Flalols |76 |5 ]a]s]2]1]o0
[Pfgé‘]msgfgi;it , | cane F | Aa]o|s8 |7 |6 |5 |a]|3]|2]|1 0
[P2-03] 0x9000
[F',Ezr_’gglp ‘g‘;’ S:Zﬁrs P _CLR F Al o 8| 7|6 | 5| 4| 3 2 1 0
[PZ:I(—)(?%r]quSeelt"Ig:tgit o | TmT F Al o 8 | 7|6 | 5| 4| 3 2 1 0
Change operation
modes MODE F Alo | s | 7|6 |5 | 43| 2|1 0
[P2-04]. Set Digit 1
Absolute encoder
data request ABS_RQ F Alo | s | 7|6 |5 | 4|3 ]| 2|1 0
[P2-04]. Set Digit 2 (P2-04] 0X000A
[Pz-%i;O S“L?”Bﬁ’git 5 | Zolamp | F Alo|s | 7|6 ]| 5| a]|3]|2]1 0
Reset absolute
encoder data ABST—RS F A 9 8 7 6 5 4 3 2 1 0

[P2-04]. Set Digit 4

NOTE 1) CNL1 connector pin is not allocated when the default value is "0".

NOTE 2) For ABS_RST Signal, hold “High” for 500ms or longer in order to reset absolute encoder data.
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B Examples 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.

Before Changing After Changing
. [ W B e Y | [ x|
[P2-00]: L L: 3’ co Ll L: 3’ [ 1':'
. 757 71
[P2-02]; ] aoad iy
Order Loader Displays Keys to Use What to Do
L ’:‘ j I "7 " n : Press [MODE] to move to [P2-00].
I LUt
Press [SET] to enter parameter edit
2 mode. The parameter is displayed as
04321.
Press [UP] or [DOWN] at the blinking
3 : cursor to change the number to
0432A.
Hold down [SET] for approximately
4 one second. After two flickers, the
number is saved as 0432A for the
parameter.
Hold down [MODE] for approximately
5 one second to return to [P2-00].
Press [UP] or [DOWN] at the blinking
6 cursor to change the number to P2-02.
Press [SET] to enter parameter edit
7 mode. The parameter is displayed as
000A®9.
Press [/LEFT] or [/[RIGHT] at the
8 blinking cursor to move to the desired
digit, DIGIT 2.
Press [UP] or [DOWN] at the blinking
9 cursor to change the number to
00019.
Hold down [SET] for approximately
10 one second. After two flickers, the
number is saved as 00019 for the
parameter.
Hold down [MODE] for approximately
1 one second to return to [P2-02].
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) “_" indicates flickering.
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(3) Input signal logic definition

L7 Drive allows for defining the logic of input signals for 10 hardware contacts from DI1 to
DIA through parameters [P2-08] and [P2-09].

The logic of input signals as set in the factory is as follows.

Input signal logic definition

Input signal logic definition number

SV_ON [1I1 (Contact A/Contact B)
SPD1 D12 (Contact A/Contact B)
SPD2 D12 (Contact A/Contact B)
SPD3 D14 (Contact A/Contact B)
A_RST D15 (Contact A/Contact B)
DIR D16 (Contact A/Contact B)
COWLMT DI7 (Contact A/Contact B)
CWLMT DI8 (Contact A/Contact B)
EMERGENCY D19 (Contact A/Contact B)
STOP DIA (Contact A/Contact B)
EGEARL
EGEARZ2
PCON
GAINZ
P_CLR
T_LMT
MQODE
ABS_REQUEST
ZCLAMP
ABS_RST
Signal Name Input CN1 Pin Default Allocation Number Input
Signal signal Default
L Contact B . -
parameter (nitial | 48 | 18 | 19 | 20 | 46 | 17 | 21 | 22 | 23 | 47 lofe setting
Allocation name) setting
Servo ON
[P2-08].Set Digit1 | SVON 1 0
Multi-speed 1
[P2-08]. Set Digit2 | o' Pt 4 0
[Pz"f'(;‘g]i'sspeiegi;t 5 | SPD2 1 0 [P2-08] 0x11111
Multi-speed 3
[P2-08]. Set Digit4 | > D3 1 0
Alarm reset
[P2-08]. Set Digit5 | A-MRST 1 0
Select rotation
direction DIR 1 0
[P2-09]. Set Digit 1
Forward rotation
prohibited CCWLIM 0
[P2-09]. Set Digit 2
Reverse rotation [P2-09] 0x10001
prohibited CwLIM 0
[P2-09]. Set Digit 3
Emergency stop
[P2-09]. Set Digit4 | =M© 0
Stop
[P2-09]. Set Digit5 | >'OF L 0

NOTE 1) For the purpose of the input signal logic definitions, Contact Ais 1 and Contact B is 0.
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(4) Example of Changing Input Signal Logic Definitions

Input signal logic definitions can be changed in [P2-08] and [P2-09].

When input signals are allocated as below, settings will be done as shown in table below.

Input signal logic definition

Input signal logic definition number

SV_ON DI1 (Centact A/Contact B)
SFD1 DI2 (Contact A/Contact B)
SPD2 DI3 (Centact A/Contact B)
SPD3 D14 (Contact A/Contact B)
A_RST DI5 (Contact A/Contact B)
DIR D16 (Contact A/Contact B)
COWLMT DI7 (Contact A/Contact B)
CWLMT DI& (Contact A/Contact B)
EMERGENCY DI9(Contact A/Contact B)
STOP DIA (Contact A/Contact B)
EGEARL
EGEARZ
PCON
GAINZ
P_CLR
T_LMT
MODE
ABS_REQUEST
LZCLAMP
ABS_RST
Signal Name CN1 Pin Default Allocation Number Input
. Input Cont signal Default
arameter Signal act B logic settin
Ao 9 48 18 19 20 46 17 21 22 23 47 defir?ition 9
Servo ON
[P2-08].Set Digit1 | SVON 1 0
Multi-speed 1
[P2-08]. SetDigit2 | o' Pl 1 0
[PZM(;JEISt]i_SSp;egi;t 3 SPD2 1 0 [P2-08] | Ox11111
Multi-speed 3
[P2-08]. Set Digit4 | S7P3 1 0
Alarm reset
[P2-08]. Set Digits | A-MRST 1 0
Select rotation
direction DIR 1 0
[P2-09]. Set Digit 1
Forward rotation
prohibited CCWLIM 0
[P2-09]. Set Digit 2
Reverse rotation [P2-09] 0x11101
prohibited CwLIM 1 0
[P2-09]. Set Digit 3
Emergency stop
[P2-09]. Set Digit 4 EMG 1 0
Stop
[P2-09]. Set Digit5 | S'OF & 0

NOTE 1) For the purpose of the input signal logic definition, Contact A is 1 and Contact B is 0.
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B Examples of changing input signal logic definitions

The table below shows examples of changing input signal logic definitions.

The sequence of changing logic signal contact A of SVON (CN1-47) to contact B and logic
signal contact B of CCWLIM (1-20) to contact A is as follows.

Before changing

After changing

.  SIn iy R ] ] I 177
[P2-08]: (1 i G0
. (7170 (707 ]
[P2-09]: (0o (0a
Order Loader Displays Keys to Use What to Do
o B | ' H x: Press [UP] or [DOWN] at the blinking
1 il wiiiint llf,l-lé cursor to move to [P2-08].
10010 467 Press [SET] to enter parameter edit
2 " Nk ‘ mode. The parameter is displayed as
11111.
1000 060% nn Press [UP] or [DOWN] at the blinking
3 ig gi
Co0 g cursor to change the number to 11110.
EETETEN Hold down [SET] for approximately
4 TN N lJ {: one second. After two flickers, the
................ . number iS Saved as llllO fOI’ the
parameter.
71 e H 't Hold down [MODE] for approximately
5 [ iy it X | J-l one second to return to [P2-08].
- - 'n..
P 771 0%: Press [UP] or [DOWN] at the blinking
6 [ il i X B “ cursor to change the number to [P2-
- —— 09].
IrIrIre’s Press [SET] to enter parameter edit
7 (WA AR mode. The parameter is displayed as
— 10001.
B s Hy AN Press [/LEFT] or [/[RIGHT] at the
8 0 ’ [HIN | blinking cursor to move to the desired
B digit, DIGIT 2.
"W Ex Bk A Press [UP] or [DOWN] at the blinking
9 000 : l { cursor to change the number to
-3 N 10011.
Hold down [SET] for approximately
10 I one second. After two flickers, the
I ¥ number is saved as 10011 for the
parameter.
N B | I H x| Hold down [MODE] for approximately
1 T T i one second to return to [P2-09].
- -’ !
12 ** Modification is not possible with the servo on &. Reset the parameter.
In case of exiting Hold down [MODE] for approximately
b3 without saving the set one second to return to the parameter.
value
NOTE 1) “_" 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 ® Q) ® @ )
ﬁﬂﬂfﬁg: DO5 DO4 DO3 DO2 DO1
pin ﬁmber 45 44 43 40/41 38/39
A"S"i;iﬁdn‘;ﬁ”“ INPOS BRAKE ZSPD READY ALARM
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4.1.8 External Output Signal and Logic Definition

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

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

= The default output signal allocation is as follows:

Output Signal

Output Allocation Number

RDY H-\\

ZSPD -\_\\ DO1(CN1 #38/39pin)

BRK ~\ D02 (CN1 #40/41pin)
-“""-\.‘___\“

INPOS DO3 (CN1 #43pin)
TLMT DO4 (CNT #44pin)
VLIT DOE (CH1 #45pin)
INSPD _
WARM
Signal Name Alwa CN1 Pin Default Allocation Number Not
Output ys Internal Default
; Alloc
Parameter Allocation Signal ’;'t': | 45 44 43 | 40/41 | 38/39 | ateqg | Parameter Value
Alarm
[P2-05].Set Digit 1 ALARM F 5 4 3 2 1 0
Servo Ready
[P2-05]. Set Digit 2 READY F 5 4 3 2 1 0 - o
- X
Zero speed achieved
[P2-05]. Set Digit 3 ZSPD F 5 4 3 2 1 0
Brake
[P2-05]. Set Digit 4 BRAKE F 5 4 3 2 1 0
Position reached
[P2-06]. Set Digit 1 INPOS F 5 4 3 2 1 0
Torque limit reached
[P2-06]. Set Digit 2 TLMT F 5 4 3 2 1 0 - o
- X
Speed limit reached
[P2-06]. Set Digit 3 VLMT F 5 4 3 2 1 0
Speed achieved
[P2-06]. Set Digit 4 INSPD F 5 4 3 2 1 0
Warning
[P2-07]. Set Digit 1 WARN F 5 4 3 2 1 0 [P2-07] 0x0000

NOTE 1) CNL1 connector pin is not allocated when the default value is "0".
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(2) Examples of Changing Output Signal Allocation
= The output signal definition can be changed in [P2-05], [P2-06], and [P2-07].
*= The output signal logic definition can be changed in [P2-10].

= Allocate output signals as in the following table:

Output Signal

ALM -

S Output Allocation Number
RDY
FSPD “\\\ D01 (CHT #38/39pin)
INE"EE DOZ(CHT #4074 pind
in
DO3CCHNT #43pind
TLmMT DOA (CN1 #44pin)
WLMT DOS(CH1 #45pin)
IMSPD : -
WaRM
Signal Name Alwa CN1 Pin Default Allocation Number
Not Value
Output ys Alloc Internal After
Parameter Allocation Signal Allodc 45 44 43 40/41 | 38/39 ot Parameter St
ate
Alarm
[P2-05].Set Digit 1 ALARM F 5 4 3 2 1 0
Servo Ready
[P2-05]. Set Digit 2 READY F 5 4 3 2 1 0
[P2-05] 0x0301
Zero speed achieved
[P2-05]. Set Digit 3 ZSPD F 5 4 3 2 1 0
Brake
[P2-05]. Set Digit 4 BRAKE F 5 4 3 2 1 0
Position reached
[P2-06]. Set Digit 1 INPOS F 5 4 3 2 1 0
Torque limit reached
[P2-06]. Set Digit 2 TLMT F 5 4 3 2 1 0
[P2-06] 0x5400
Speed limit reached
[P2-06]. Set Digit 3 VLMT F 5 4 3 2 1 0
Speed achieved
[P2-06]. Set Digit 4 INSPD F 5 4 3 2 1 0
Warning
[P2-07]. Set Digit 1 WARN F 5 4 3 2 1 0 [P2-07] 0x0002

NOTE 1) CN1 connector pin is not allocated when the default value is "0".
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B Example of Changing Output Signal Allocation

The following is an example of output signal allocation change.

The sequence of switching the allocation signals of ALARM (CN1-38/39) and ZSPD (CN1-
43) is as follows:

[P2-05]: ’,

Before Changing

11
R Y (|

X
Ly

)
4

X
Ly

After Changing

N N

1

N a(n

Order ander Window Keys to Use What to Do
Display Result
i © :
1 il i Press [MODE] to move to [P2-05].
= - Press [SET] to enter parameter
2 ”" '-" -" ’-‘5 “ u edit mode. The parameter is
- il displayed as 04321.
= - Press [UP] or [DOWN] at the
3 ”" '-" -" ’-‘5 -“ nn blinking cursor to change the
- il id number to 04323.
0% T 7 Press [/LEFT] or [/[RIGHT] at the
4 PR :’,- <1 n n blinking cursor to move to the
- L - - desired digit, DIGIT 3.
T A — Press [UP] or [DOWN] at the
5 ,’: '-" : ’-‘ -‘l nn blinking cursor to change the
T e - 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.
7 -' 7 " Hold down [MODE] for
7 il X B -‘ n approximately one second to
- - 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
b3 . approximately one second to
saving the set value
return to the parameter.
NOTE 1) “_" indicates flickering.

If two output signals are allocated to a number, the output contact setting error [AL-72] alarm
will be triggered.
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(3) Output Signal Logic Definition

Output signal logic definition: [P2-10]

The logic of output signals as shipped from the factory is as follows.

Output signal logic definitions

ALARM Output signal logic definition number
READY put signatiog
Hiii[; DO1(Contact A/Contact B)
INPOS DO2(Contact A/Contact B)
NPOS DO3(Contact A/Contact B)
TLMT DO4(Contact A/Contact B)
VLMT | DO5(Contact A/Contact B)
INSPD
WARM
Signal Name Input CN1 Pin Default Allocation Number Output
Signal Contact B Signal Default
P Allocati (Initial 45 | 44 | 43 | 40/41 | 38739 Logic Setting
arameter ocation Name) Definition
Alarm
[P2-10].Set Digit 1 ALARM v
Servo Ready
[P2-10]. Set Digit 2 READY 1 0
Zero speed achieved
[P2-10].Digit 3 ZSPD 1 0 [P2-10] 0x10110
Brake
[P2-10].Digit 4 BRAKE v
Position reached
[P2-10].Digit 5 INPOS i 0
NOTE 1) For the purpose of the input signal logic definition, Contact Ais 1 and Contact B is 0
LSELECTR!C | 4'23
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4-24

(4) Examples of Changing Output Signal Logic Definition

= Qutput signal logic definitions can be changed at [P2-10]

= Set output signals as shown in the table below when they are allocated as below.

Output signal logic definitions

ALARM ™ — Output signal logic definition number
READY T i} —
Z5PD = T
. ~—— " DO1(Contact A/Contact B)
F.FlpKli — DO2(Contact A/Contact B)
INPOS | DO3(Contact A/Contact B)
TLIT ___ DO4(Contact A/Contact B)
VL MT ] DO5(Contact A/Contact B)
INSPD
WARN
Signal Name Input CNL1 Pin Default Allocation Number Output
Slgqal Contact B Slgn'al Defa_ult
Parameter Allocation s 45 | 44 | 43 | 40/41 | 38739 _ooge e
Alarm
[P2-10].Set Digit 1 ALARM ©
Servo Ready
[P2-10]. Set Digit 2 READY d 0
Zero speed achieved
[P2-10].Digit 3 ZSPD 1 0 [P2-10] 0x11110
Brake
[P2-10].Digit 4 BRAKE 1 0
Position reached
[P2-10].Digit 5 INPOS 1 0

For the purpose of the input signal logic definition, Contact Ais 1 and Contact B is 0
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B Example of Changing Output Signal Allocation

The following is an example of output signal allocation change.

The sequence of switching the allocation signals of ALM (CN1-38/39) and ZSPD (CN1-43) is
as follows:

Before Changing After Changing

NUOVRRRRY o B I b o R AR B NN b
R e I R AT i R Y

Order ander Window Keys to Use What to Do
Display Result
Do e S  H n ToTe ]
1 il i Press [MODE] to move to [P2-05].
Press [SET] to enter parameter
2 u edit mode. The parameter is
displayed as 04321.
= - Press [UP] or [DOWN] at the
3 ”" '-" -: ’-‘5 -“ nn blinking cursor to change the
- il 11,14 number to 04323.
T 0% T 7 Press [/LEFT] or [/[RIGHT] at the
4 PR 5:’5,- <1 n : : n blinking cursor to move to the
- L - - desired digit, DIGIT 3.
p— S Press [UP] or [DOWN] at the
5 ,’: '-" : ,-‘ -“ : nn : blinking cursor to change the
T e - 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.
7 -' "7 Hold down [MODE] for
7 il il ¥ -‘ n ; : : approximately one second to
- - 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
b3 . 9 n ; ; : approximately one second to
saving the set value
return to the parameter.
NOTE 1) “_sindicates flickering.

If two output signals are allocated to a number, the output contact setting error [AL-72] alarm
will be triggered.
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4.2

Parameter Description

4.2.1 Parameter System
There are a total of eight groups of parameters. Each group is explained in the following
table:
LD (D Parameter Parameter
Another Number Initial Screen Group Name Details
Parameter
E.g.) In speed mode
) - Status Summary | Displays the status
'.' - ;-' ;-' Display summary of the servo.
l: Lo 107 Displays the operation
St-00 - St-26 = L L Status status of the servo.
- - Saves system
P0-00 - PO-27 :-’ ,"' - ,’: ;" System configuration
- - information.
P1-00 - P1-29 0w ¢ _ e Control Save control-related
) ] Lot parameters.
MODE Key
7 7 7 )7 Saves parameters
P2-00 - P2-22 il nilatl AW X IN/OUT related to analog and
- - digital input/output.
. o _nrinr Speed Saves speed
P3-00-P3-20 | 4 o] A Operation operation parameters.
N DA o _ i Position Saves position pulse
P4-00-P4-14 | 4 ] (A Operation operation parameters.
00 - | O N X | Performs operation
Cn-00 - Cn-18 L A 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."

“*** Modification is not possible with the servo on & Power reset parameter.
“** Parameter that cannot be modified with the servo on

(Details: Refer to “4.3.4 Torque and Load Display.”)

Parameter Unit Initial Applic
Details ation
Code Name Minimum | Maximum mode
Current operation Displays the current operation status.
status . - DIGIT 5: Operation Mode
DIGIT 4: ZSPD, INPOS/INSPD, Command, READY
St-00
DIGIT 3-1: Run Status
i PST
Operation status 0 0 (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 “4.3.2 Speed Display.”)
Current speed -10000 10000
Current command [RPM] 0 Displays the current command speed.
St-02 speed (Details: Refer to “4.3.2 Speed Display.”) ST
Command speed -10000 10000
Follow position | 0 Displays the accumulated number of tracked position
pulse [pulse] command pulses. p
= Displays the accumulated number of position
command pulses that followed as a result of the
St-03 rotation of the servo motor because the servo was
turned on.
Feedback pulse -2"30 2730 = If a number is lower than the minimum or higher
than the maximum, it is displayed as the minimum
or maximum.
(Details: Refer to “4.3.3 Position Display.”)
Position [pulse] 0 Displays the accumulated number of position command
command pulse P pulses.
St-04 = Displays the accumulated number of position
command pulses that have been entered since the P
Command pulse -2"30 2730 servo turned on.
(Details: Refer to “4.3.3 Position Display.”)
Remaining [pulse] 0 Displays the remaining position pulses that the servo
position pulse P has to operate.
= This is the difference between command pulse and
tracking pulse, and displays the remaining position
St-05 pulses for the servo to operate. P
Pulse error -2730 2130 = The remaining position pu_Ises, which are displayed
when the servo is off, are ignored when the servo
turns on.
(Details: Refer to “4.3.3 Position Display.”)
Input pulse [Kpps] 0.0 Displays input pulse frequency.
frequency PP ) P
St-06 I
Input Pulse -1000.0 | 1000.0
frequency
Current operation (%] 0.0 Displays the current load factor against the rated load
St'O? torque . factor. T
Displays the load currently output by the servo motor as
Current torque -300.0 300.0 a percentage against the rated output.
Current command o 0.0 Displays the command load factor against the rated load
torque [ 0] : factor.
St-08 = Displays the load currently output by the servo T
Command torque -300.0 300.0 motor as a percentage against the rated output.

|4-27



4. Parameters

Parameter Unit Initial Applic
Details ation
Code Name Minimum | Maximum mode
Accumulated o 0.0 Displays the currently accumulated load factor
overload rate [%] : against the maximum accumulated load factor as a PST
St-09 A ated percentage.
ccumulate . “ " ”
overload -300.0 300.0 (Details: Refer to “4.3.4 Torque and Load Display.”)
Instantaneous Displays the instantaneous maximum load factor
maximum load [%0] 0.0 against the rated load factor.
factor = Displays, as a percentage, the maximum
St-10 overload between the current time and the start PST
Maximum load -300.0 300.0 of control set off when the servo turned on.
(Details: Refer to “4.3.4 Torque and Load Display.”)
Torque limit [%] - Displays the torque limit value.
= Displays, as a percentage, the maximum torque
that the servo motor can output, against the
St-11 PST
Torque limit -300.0 300.0 rated torque.
(T_LMT contact ON: Analog torque input. T_LMT
contact OFF: [P1-13] and [P1-14] values)
DC link voltage V] 0.0 Displays the current DC link voltage of the main
power.
= The DC link voltage of the standard drive that
uses 220 [V] is approximately 300 [V].
= The maximum DC link voltage allowed for the
standard drive that uses 220 [V] is 405 [V].
St-12 = The overvoltage alarm [AL-41] triggers when the
. _ _ PST
DC link voltage 0.0 500.0 DC link voltage threshold is exceeded because
there is either too much or too little regenerative
resistance.
= The normal DC link voltage in the regenerative
section is 385 [V] or below.
(Details: Refer to “4.3.4 Torque and Load Display.”)
Regenerative o Displays the regenerative overload rate.
[9%6] 0.0
overload PST
St-13 -
Regeneration 0.0 20.0
overload
Input contact ) ) Displays the input contact status that the servo
recognizes.
St-14 status g ) _ PST
(Details: Refer to “4.1.5 External Input Contact Signal
Input Status - - Display.”)
Output contact Displays the output contact status that the servo
. . outputs.
St-15 status " ) . PST
(Details: Refer to “4.1.6 External Input Contact Signal
Output status - - Display.”)
Single-turn data Displays the single-turn data of the encoder in
. [pulse] 0 pulses.
St-16 (Single-turn data)
Single-turn data 0 2730 PST
Displays the single-turn data of the encoder in
Single-turn data [ 0.0 degrees.
(Degrees) '
St-17 PST
Single-turn data 0.0 360.0
(Degrees)
Multi-turn data [rev] 0 Displays the multi-turn data of the encoder.
St-18 -
Multi-turn data -32768 32767 PST
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Parameter

Unit

Initial

Applic
Details ation
Code Name Minimum | Maximum mode
Internal [c] 0 Displays the internal temperature sensor value.
St-19 tscr)r;r;?rature PST
-40 200
temperature
Rated motor [RPM] 0 Displays the rated speed of the currently
St-20 speed installed motor.
Rated RPM 0 10000 PST
Maximum motor [RPM] 0 Displays the maximum speed of the currently
St-21 speed installed motor.
Maximum RPM__|0 10000 PST
Rated motor Al 0.00 Displays the rated current of the currently
St-22 current ) installed motor.
Rated current___|0.00 655.35 PST
U phase current Displays the U phase current offset.
offset [mA] 0
St-23 U Phase current PST
-200 200
offset
V phase current Displays the V phase current offset.
offset [mA] 0
St-24 V phase current PST
-200 200
offset
Program version |- - Displays the version of the currently installed
St-25 . progrgm. ) PST
Software version |- - (Details: Refer to “4.3.7 Software Version
Display.”)
St-26 FPGA Version - - Displays thg version of the currently installed PST
FPGA Version - - FPGA version.
St-27 ége;l](r)ﬁaﬁ%rque % 0 Displays the vaI(LjJes of the current analog T
Analog Tq CMD _|-3000 3000 torque comman
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4.2.3 System Setting Parameter

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

“**" Modification is not possible with the servo on & Power reset parameter.
“** Parameter that cannot be modified with the servo on

Parameter Unit Initial Appli
. i Details cation
Code Name Minimum | Maximum mode
Motor ID - 999 = Set Motor ID.
+P0-00 = Ifthe attempt to read motor data fails, the initial PST
Motor ID 0 999 value is set to 999.
(Details: Refer to “4.4.1 System Parameter Setting.")
Encoder type - 0 ¢ 0: Quadrature Type encoder.
**P0-01 e L Slng'le turn Sgnal encoder. PST
Encoder type 0 5 e 3: Multi turn Serial encoder
(Details: Refer to “4.4.1 System Parameter Setting.")
Encoder pulse [ppr] 3000 = Serial Type encoder: Set the number of bits per
turn from the encoder.
**P0-02 ) = Quadrature Type encoder: Sets the number of
Enc resolution 1 30000 encoder pu|sesl PST
(Details: Refer to “4.4.1 System Parameter Setting.")
Select operation ) 1 Sets operation mode.
mode (O: Torque operation. 1: Speed operation. 2: Position PST
operation. 3: Speed/position operation. 4:
*P0-03 Torque/speed operation. 5: Torque/position
Operation mode 0 5 operation.)
(Details: Refer to “4.4.1 Speed Operation Parameter
Setting.")
RS422 Sets communication speed for RS-422
communication [bps] 0 communication.
speed = 0:9600 [bps] PST
**P0-04 = 1:19200 [bps]
RS422 baud rate 0 3 " 2138400 [bps]
u
= 3:57600 [bps]
(Details: Refer to “4.4.1 System Parameter Setting.")
System ID - 0 Sets drive ID for communication.
= An ID can be given to the servo if USB
communication, RS422 communication and BUS
communication are used for communication with PST
**P0-05 the servo
System ID 0 99 )
= Aunigue ID can be given to the servo and used
for individual communication with it.
(Details: Refer to “4.4.1 System Parameter Setting.")
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Parameter Unit Initial Applica
. i Details tion
Code Name Minimum | Maximum mode
Main power ) Sets main power input.
input mode 0b00000 DIGIT 1-> 0: Single-phase power
1: 3-phase power input
P0-06 A\ caution: Using single-phase power may PST
Power fail mode | 0b00000 | Obl11111 | lower motor output.
DIGIT2 -> 0: Alarm in case of phase loss
1: Warning in case of phase loss
RST checking Sets the time to check main power phase loss.
X [ms] 20
P0-07 time PST
RST check time 0 5000
Displays Sets the number for the operation status
parameter - 0 parameter that is displayed at the start. PST
P0-08 upon start. (Details: Refer to “4.4.1 System Parameter
Start up o 26 Setting.")
parameter
Regenerative Sets derating factor for checking of regenerative
overload [%0] 100 resistance overload. The overload alarm triggers PST
*P0-09 derating quickly when the derating value is set to 100% or
- below.
Regeneration 1 200
derating
Regenerative Q] 0 Sets the resistance value for regenerative
resistance value braking resistance. If set to 0, the default PST
**P0-10 - resistance value of the drive is used.
Regeneration 0 1000
brake resistor
Regenerative Sets the capacity for the current regenerative
resistance [w] 0 resistance. If set to 0, a default resistance PST
*P0O-11 capacity capacity embedded in the drive is used.
Regeneration
brake capacity 0 30000
Overload check (%] 100 Indicates the load factor for starting
(]
*PO-12 Base load factor continuous overload checks. If set to 100 or PST
Overload check below, an overload check starts early and the
base 10 100 overload alarm triggers early.
Continuous Indicates the level of continuous overload
overload [%] 50 warning signal output. Outputs the warning PST
P0-13 warning level signal when the percentage value against
Overload 10 100 alarm trigger load factor is reached.
Warning Level
Encoder output ) 12000 Sets the encoder output pulses per a rotation,
scaling when the servo outputs an encoder output signal PST
*P0-14 to the outside.
Pulse out per 2n1 /01 (Details: Refer to “4.4.1 System Parameter
rotation. Setting.")
PWM OFF delay Sets the time to delay until the PWM signal
X [ms] 10 .
time actually goes off after the servo is turned off. PST
Details: Refer to “4.4.1 System Parameter
*P0-15 ( ing."
PV\(/j'\e/ll;;FF 0 1000 Setting.")
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Parameter

Unit

Initial

Code

Name

Minimum

Maximum

Details

Applica
tion
mode

*P0-16

DB control mode

0x0

DB control mode

0x0

0x3

Sets DB control mode.

= 0: Hold after DB stop

= 1: Release after DB stop

= 2: Release after free run stop
= 3: Hold after free run stop

(Details: Refer to “4.4.1 System Parameter
Setting.")

PST

*P0O-17

Function setting

bit

0b00000

Function select

bit

0b00000

0b11111

Sets drive function per digit.

DIGIT 1 -> Sets the direction of the servo
rotation.

e 0: Forward (CCW), Reverse (CW)
e 1: Forward (CW), Reverse (CCW)

DIGIT 2 -> Sets the lock of the servo motor when

the value of analog speed command is 0 in
speed operation mode.

¢ 0: Not for use

e 1: Use (Torque improvement when
analog command stops)

DIGIT 3 -> Sets the open collector contacts for
encoder pulse output.

* 0: Not for use

e 1:Use(ALOO-> A Phase, ALO1->B

Phase, ALO2-> Z Phase)

DIGIT 4 -> Sets the range of monitor output
voltage.

e 0:-10V~+10V

e 1:0~10V
DIGIT 5 -> Sets EEPROM save function in
communication.

e 0: Enable to save parameter data when
writing through communication.
¢ 1: Unable to save parameter data when
writing through communication.
(Details: Refer to “4.4.1 System Parameter
Setting.")

PST

PO-18

DAC output
mode

0x3210

DAC mode (F)

0x0000

OXFFFF

Sets output mode for 1-2 analog output
channels.

Sets CHO-CH3 from the bottom, HEX Code, in
order.

= Qutput CHO and CH1 as MONIT1 and
MONIT2.

* 0: Speed Feedback [RPM]

e 1:Speed Command [RPM]

e 2 :Torque Feedback [%]
3 : Torque Command [%]

* 4 : Position Command Frequency [0.1
Kpps]

* 5 Following Error [pulse]

* 6 :DC Link Voltage [V]

* D: Speed command (User) [RPM]

e E: Torque command (User) [%]

(Details: Refer to “4.4.1 System Parameter
Setting.")

PST
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Parameter Unit Initial Applica
. Maximu Details tion
Code Name Minimum m mode
DAC output Sets offset for 1-2 analog output channels.
offset 1 [Unit/V] 0 « Speed: [RPM]
PO-19 (MONIT1) + Torque: [%]
DAC output * Position command frequency: [0.1 Kpps]
offset 1 -1000 1000 + Position: [pulse]
(MONIT21) e DC Link: [V] PST
DAC output » Offset
offset 2 [Unit/V] 0 (Details: Refer to “4.4.1 System Parameter
P0-20 (MONIT2) Setting.")
DAC offset 2 (F) 1000 1000
(MONIT2)
PO-21 Reserved
P0-22 Reserved
DAC output Sets magnification for 1-2 analog output
scale 1 [Unit/V] 500 channels.
(MONIT1) Sets magnification as setting Unit/V.
P0-23 E.g.) Channel 1 scale 100 [RPM]: Output 100
DAC et (F [RPM] as 1 [V]. PST
o |1 | oo
( ) (Details: Refer to “4.4.1 System Parameter
Setting.")
DAC output
scale 2 [Unit/V] 500
P0-24 (MONIT2)
PST
DAC scale 2 (F) 1 10000
(MONIT2)
DAC output Sets magnification for 1-2 analog output
scale 2 [Unit/V] 500 channels.
(MONIT2) Sets magnification as setting Unit/V.
P0-24 E.g.) Channel 1 scale 100 [RPM]: Output 100 PST
DAC scale 2 (F) 1 10000 [RPM] as 1 [V].
(MONIT2) (Details: Refer to “4.4.1 System Parameter
Setting.")
P0O-25 Reserved
Encoder function i 0 Multi turn encoder function setting PST
setting *0: Using as Multi turn mode with multi turn
P0-26 encodgr. . . .
*1: Using as Single turn mode with multi turn
0 1 encoder.
(Applied from OS Ver 1.29)
U phase Current PST
[mA] 0
P0-27 Offset value Store U phase Current Offset value.
U Current Offset -9999 9999
Voo e | o
P0-28 Store V phase Current Offset value.
V Current Offset -9999 9999
P0-29 Reserved
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4.2.4 Control Setting Parameter

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

“** Modification is not possible with the servo on & Power reset parameter.
“** Parameter that cannot be modified with the servo on

Parameter Unit Initial Applica
. ] Details tion
Code Name Minimum | Maximum mode
Inertia ratio [%] 100 Sets inertia ratio for load.
= [|nertia 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
P1-00 ratio shall be set by calculating load inertia by PST
Inertia ratio 0 20000 the machln('e'sys'tem and rotor inertia from the
motor specification table.
= Setting an accurate inertia ratio is crucial for
optimal servo operation.
(Details: Refer to “4.4.2 Control Parameter
Setting.”)
Position Sets position control proportional gain 1.
P1-01 proportional gain [Hz] 50 (Details: Refer to “4.4.2 Control Parameter P
1 Setting.”)
Position P gain 1 0 500
Position Sets position control proportional gain 2.
1.02 Proportional Gain [HZ] 70 (Details: Refer to “4.4.2 Control Parameter P
2 Setting.”)
Position P gain 2 0 500
Position
command filter [ms] 0 Sets filter time constant for internal position =
P1.03 time constant command which is reflected by electric gear ratio.
Pos. command (Details: Refer to “4.4.2 Control Parameter
filter time 0 1000 Setting.”)
constant
Position [%] 0 Sets position feedforward control ratio.
P1-04 feedforward gain (Details: Refer to “4.4.2 Control Parameter P
Setting.”)
Pos. feedforward 0 100
gain
Position Sets position feedforward control filter time
feedforward [ms] 0 constant.
Filter time (Details: Refer to “4.4.2 Control Parameter p
P1-05 constant Setting.”)
Po_s. feedforward 0 1000
time constant
Speed Sets speed control proportional gain 1.
P1-06 proportional gain [rad/s] 400 (Details: Refer to “4.4.2 Control Parameter PS
1 Setting.”)
Speed P gain 1 0 5000
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Parameter Unit Initial Applica
. ] Details tion
Code Name Minimum | Maximum mode
Speed Sets speed control proportional gain 2.
b1.07 proportional gain [rad/s] 700 (Details: Refer to “4.4.2 Control Parameter PS
2 Setting.”)
Speed P gain 2 0 5000
Speed integral [ms] 50 Sets speed control integral time constant 1.
P1.08 time constant 1 (Details: Refer to “4.4.2 Control Parameter PS
Speed time Setting.”)
1 1000
constant 1
Speed integral
time constant 2 [ms] 15 ) ) PS
P1-09 - Sets speed control integral time constant 2.
Speed time
1 1000
constant 2
Speed command
filter time [ms] 10 PS
constant ) )
P1-10 Sets filter time constant for speed command values.
Speed command
filter time 0 1000
constant
Speed feedback Sets filter time constant for speed search values.
flter time constant | 1M 05 (Details: Refer to “4.4.2 Control Parameter Setting.”)
Pt Spd. feedback ' B ' PS
pd. feedbac!
filter time constant 0 100
Torque command [ms] 10 Sets filter time constant for torque command values. PST
112 filter time constant (Details: Refer to “4.4.2 Control Parameter Setting.”)
Trq. command
filter time constant 0 1000
Forward rotation Sets forward rotation torque limit.
_ [%0] 300
P1.13 torque limit (Details: Refer to “4.4.2 Control Parameter Setting.”) PST
Positiye _torque 0 300
limit
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Parameter Unit Initial Applica
. ] Details tion
Code Name Minimum | Maximum mode
Gain transfer ) 0x00 Sets gain transfer mode. [OxOF (DIGIT 1)]
mode = 0:Use only gain 1. PS
= 1:ZSPD automatic gain transfer
In case of zero speed, transfer from gain 1 to gain
2.
In the opposite case, transfer from gain 2 to gain 1.
= 2: INPOS automatic gain transfer
In case of IN position, transfer from gain 1 to gain
2.
In the opposite case, transfer from gain 2 to gain 1.
= 3: Manual gain transfer
When the gain 2 contact is on, transfer from gain 1
to gain 2.
In the opposite case, transfer from gain 2 to gain 1.
P1-15
Conversion mode 0x00 0x43 Sets P and Pl control transfer modes. [0xFO (DIGIT 2)]
0: Control PI only.
= 1: Control P if the command torque is higher than
the set torque [P1-24].
= 2: Control P if the command speed is higher than
the set speed [P1-25].
= 3: Control P if the current acceleration is higher
than the set acceleration [P1-26].
= 4: Control P if the current position error is higher
than the set position error [P1-27].
= Control P if the PCON contact is on (highest
priority).
(Details: Refer to “4.4.2 Control Parameter Setting.”)
(Details: Refer to “4.4.4 Input/Output Contact
Parameter Setting.”)
Gain transfer time [ms] 1 Sets gain transfer time during operation.
) . When converting gain 1 to gain 2 and gain 2 to gain 1,
P1-16 S ) .
Gain ctprg\éersmn 1 100 conversion is scheduled according to the set time. PS
i
Resonance Select whether to use the notch filter or not.
avoidance - 0 0: Do not use. 1: Use
P1-17 operation e u L PST
(Details: Refer to “4.4.2 Control Parameter Setting.”)
Notch filter use 0 1
Resonance
118 avoidance [HZ] 300 Sets resonance avoidance frequency. PST
frequency (Details: Refer to “4.4.2 Control Parameter Setting.”)
Notch frequency 0 1000
Resonance
110 avoidance range [HZ] 100 Sets the scope of resonance avoidance frequency. PST
- (Details: Refer to “4.4.2 Control Parameter Setting.”)
Notch bandwidth 0 1000
Auto gain tuning 100 8 PST
speed [RPM] ) ) )
P1-20 Sets speed for automatic gain tuning run.
Auto gain tuning
Speed 1 10
Auto gain tuning ) 3 PST
distance
P1-21 - - Sets round-trip distance for automatic gain tuning run.
Auto gain tuning 1 5
distance
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Parameter Unit Initial Applica
. ] Details tion
Code Name Minimum | Maximum mode
Torque control - ) T
speed limiting ) 0 Sets. speed limit mode dur.lng torque control.
mode 0: Limit to [P1-23]. 1: Maximum motor speed
P1-22 :
Velocity limit 2: A.na.log speed command
switch 0 3 3: Limited to the smaller value between the value of
[P1-23] and the analog speed command.
(torque control)
Speed limit [RPM] 2000 T
P1-23 — Sets speed limit when speed limit mode [P1-22] is O
Velocity limit value 0 10000 during torque control.
(torque control)
P C(_)ntrol % 200 PS
conversion torque
P1.24 Torque switch When setting P and PI control transfer mode [P1-15],
value 0 300 sets [0x10 (DIGIT 2)] P control conversion torque.
(P control
conversion)
P control PS
conversion speed rpm 50
P1-25 Speed switch When setting P and PI control transfer mode [P1-15],
value 0 6000 sets [0x20 (DIGIT 2)] P control conversion speed.
(P control
conversion)
P control PS
conversion rpm/s 1000 )
acceleration When setting P and PI control transfer mode [P1-15],
P1-26 Ace. switch value sets [0x30 (DIGIT 2)] P control conversion
) acceleration.
(P control 0 5000
conversion)
P control PS
conversion pulse 2000
position error When setting P and Pl control transfer mode [P1-15],
P1-27 Position Err switch sets [0x40 (DIGIT 2)] P control conversion position
value error .
0 10000
(P control
conversion)
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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."

“** Modification is not possible with the servo on & Power reset parameter.
“** Parameter that cannot be modified with the servo on

Parameter Unit Initial Applica
. i Details tion
Code Name Minimum | Maximum mode
Input signal Allocates a CN1 connector pin for a digital input PST
" - 0x4321 )
“P2-00 definition 1 signal.
i Inbut port define = Initial input signal allocation
putp 1 0 OxFFFF +  [P2-00]DIGIT 1 = SVON (DI1)
+  [P2-00]DIGIT 2 = SPD1 (DI2)
Input signal «  [P2-00]DIGIT 3 = SPD2 (DI3)
definition 2 ) 0x8765 +  [P2-00]DIGIT 4 = SPD3 (DI4)
**p2-01 - «  [P2-01]DIGIT 1 = ALARMST (DI5)
Input Port define 0 OXFEEE +  [P2-01]DIGIT 2 = DIR (DI6)
2 +  [P2-01]DIGIT 3 = CCWLIM (DI7)
R +  [P2-01]DIGIT 4 = CWLIM (DI8)
Inpl_"t_s‘_'gnal - 0x00A9 +  [P2-02]DIGIT 1 = EMG (DI9)
P02 definition 3 «  [P2-02]DIGIT 2 = STOP (DIA)
B . +  [P2-02]DIGIT 3 = EGEARL1 (**)
Input Pc\%rt define 0 OXFFFF +  [P2-02]DIGIT 4 = EGEAR?2 (**)
+  [P2-03]DIGIT 1 = PCON (*)
Inout sianal [P2-03]DIGIT 2 = GAIN2 (**)
dgfinitic?n 4 - 0x0000 [P2-03]DIGIT 3= P_CLR (*)
**P2_03 o [P2-03]DIGIT 4 = T_LMT (*)
Input Port define [P2-04]DIGIT 1 = MODE (*)
4 0 OxFFFF [P2-04]DIGIT 2 = ABS_RQ (**)
- +  [P2-04]DIGIT 3 = ZCLAMP (**)
Inpyt_s_lgnal } OXOF00 «  [P2-04]DIGIT A., =ABS_RST (**)
P04 definition 5 (**) Unallocated signals
Input Port define 0 OXEFEE (Details: Refer to “4.1.6 External Input Signal and
5 Logic Definition.”)
Output signal Allocate a CN1 connector pin for a digital output PST
- - 0x4321 )
definition 1 signal.
*% _
P2-05 Output port define = Initial output signal allocation
1 0 OxFFFF +  [P2-05]DIGIT 1 = ALARM (DO1)
+  [P2-05]DIGIT 2 = READY (DO2)
Output signal «  [P2-05]DIGIT 3 = ZSPD (DO3)
definition 2 ) 0x0005 «  [P2-05]DIGIT 4 = BREAK (DO4)
**P2-06 - [P2-06]DIGIT 1 = INPOS (DO5)
Output port define 0 OXEFEF [P2-06]DIGIT 2 = TLMT (**)
2 [P2-06]DIGIT 3 = VMLT (**)
. [P2-06]DIGIT 4 = INSPD (**)
Odut?u_tt_&gr;al . 0x0000 [P2-07]DIGIT 1 = WARN (*)
etinition (**) Unallocated signals
**P2_07 _ (Details: Ee_fgr tc: “4.1.8 External Output Signal and
Output port define 0 OXEFEE Logic Definition.”) . .
3 In case of dual allocation, the output contact setting
error [AL-72] occurs.
Input signal logic ) 0b11111 Define CN1 connector logic for a digital input signal. PST
definition 1 (O: Contact B. 1: Contact A)
Initial input logic definitions
+  [P2-08]DIGIT 1 = DI1 (CN1 #47) (Contact A)
**P2.08 [P2-08]DIGIT 2 = DI2 (CN1 #23) (Contact A)
) [P2-08]DIGIT 3 = DI3 (CN1 #22) (Contact A)
Input logic set 1 0 0b11111 [P2-08]DIGIT 4 = DI4 (CN1 #21) (Contact A)
[P2-08]DIGIT 5 = DI5 (CN1 #17) (Contact A)
(Details: Refer to “4.1.6 External Input Signal and
Logic Definition.”)
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Parameter Unit Initial Applica
. ] Details tion
Code Name Minimum | Maximum mode
Input signal logic ) 0b10001 Define CN1 connector logic for a digital input PST
definition 2 signal.(0: Contact B, 1: Contact A)
Initial input logic definitions
*  [P2-09]DIGIT 1 = DI6 (CN1 #46) (Contact A)
**P2_09 +  [P2-09]DIGIT 2 = DI7 (CN1 #20) (Contact A)
. «  [P2-09]DIGIT 3 = DI8 (CN1 #19) (Contact A)
Input logic set 2 0 0Ob11111 «  [P2-09]DIGIT 4 = DI9 (CN1 #18) (Contact A)
[P2-09]DIGIT 5 = DIA (CN1 #48) (Contact A)
(Detalls Refer to “4.1.6 External Input Signal and
Logic Definition.”)
Output signal ) 0b10110 Define CN1 connector logic for a digital output PST
logic definition signal (0: Contact B, 1: Contact A)
Initial input logic definitions
«  [P2-10]DIGIT 1 = DO1 (CN #38/39) (Contact B)
+  [P2-10]DIGIT 2 = DO2 (CN #40/41) (Contact A)
*p2.10 «  [P2-10]DIGIT 3 = DO3 (CN #43) (Contact A)
: ) 0 Ob11111 . [P2-10]DIGIT 4 = DO4 (CN #44) (Contact B)
Output logic set +  [P2-10]DIGIT 5 = DO5 (CN #45) (Contact A)
(Details: Refer to “4.1.8 External Output Signal and
Logic Definition.”)
(Details: Refer to “4.4.4 Input/Output Contact
Parameter Setting.”)
Position reached [pulse] 10 Sets remaining pulse range for position reached P
P2-11 output range P output in position operation mode.
. (Details: Refer to “4.4.4 Input/Output Contact
In position range 1 65535 Parameter Setting.”)
Zero speed [RPM] 10 Sets speed range for zero speed output during a PST
212 output range stop.
(Details: Refer to “4.4.4 Input/Output Contact
Zero speed range 1 500 Parameter Setting.”)
Range of output Sets speed range for command speed reached S
for speed [RPM] 10 output.
P2-13 reached (Details: Refer to “4.4.4 Input/Output Contact
In speed range 1 500 Parameter Setting.”)
Brake output [RPM] 100 Sets speed for turning on the brake output contact. PST
P2-14 action speed (Details: Refer to “4.4.4 Input/Output Contact
) Parameter Setting.”)
Bragse%‘gp“t 0 6000
Brake output [ms] 500 Sets how much time to delay until the brake output PST
P15 delay time contact turns on when the servo is off or stops.
) Brake output 0 1000 (Details: Refer to 444 Input/Output Contact
delay time Parameter Setting.”)
Position pulse ) 1 Select operation type for position pulse clear P
clear mode (PCLR) mode.
¢ 0: Operate in edge mode.
P2-16 ¢ 1. Operate in level mode.(Torque :
Continue)
PCLR mode 0 1 ¢ 2: Operate in level mode.(Torque : 0)
(Details: Refer to “4.4.4 Input/Output Contact
Parameter Setting.”)
Analog speed Sets speed scale when the analog speed command S
scale [RPM] 2000 is 10 [V].
*P2-17 Analog speed (Details: Refer to “4.4.3 Analog Input/Output
1 15000 Parameter Setting.”)
command scale
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Parameter Unit Initial Applica
. ] Details tion
Code Name Minimum | Maximum mode
Analog speed [mv] 0 Sets offset for analog speed commands. S
offset (Details: Refer to “4.4.3 Analog Input/Output
p2-18 Analog speed 1000 1000 Parameter Setting.”)
command offset
Zero speed clamp [mV] 0 Sets voltage range for the clamp operation of the S
voltage analog zero speed command.
P2-19
Zero speed 0 1000
clamp voltage
Analog torque [%] 100 Sets torque scale when the analog torque T
. scale command is 10 [V].
P2-20 Analog torque (Details: Refer to “4.4.3 Analog Input/Output
scale 1 350 Parameter Setting.”)
Analog torque [mv] 0 Sets offset for analog torque commands. T
command offset (Details: Refer to “4.4.3 Analog Input/Output
p2-21 Analog torque 1000 1000 Parameter Setting.”)
command offset
Zero torque [mv] 0 Sets voltage range for the clamp operation of the T
P9.2 clamp voltage analog zero torque command.
Zero torque
clamp voltage 0 1000
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4.2.6 Speed Operation Setting Parameter

For detailed information, refer to "4.4.5 Speed Operation Parameter Setting."

“**" Modification is not possible with the servo on & Power reset parameter.

Parameter Unit Initial
- . Details
Code Name Minimum | Maximum
P3.00 Speed command 1 [RPM] 10 Sets 1-6 speed commands based on the speed
Speed command 1 -6000 6000 command input contact.
SPD1 SPD2 SPD3 Speed Control
Speed command 2 [RPM] 100
P3-01 OFF OFF OFF Analog speed
Speed command 2 -6000 6000 command
Speed command 3 [RPM] 500 ON OFF OFF Digital speed
P3-02 command 1
Speed command 3 -6000 6000 —
OFF ON OFF Digital speed
p3.03 Speed command 4 [RPM] 1000 command 2
Speed command 4 -6000 6000 ON ON OFF Digital speed
command 3
Speed command 5 [RPM] 1500 OFF OFF ON Digital speed
P3-04 command 4
Speed command 5 -6000 6000
ON OFF ON Digital speed
P3.05 Speed command 6 [RPM] 2000 command 5
Speed command 6 -6000 6000 OFF ON ON Digital speed
command 6
Speed command 7 [RPM] 3000 oN oN oN Digital speed
command 7
P3-06
Speed command 7 -6000 6000 (Details: Refer to “4.4.5 Speed Operation
Parameter Setting.”)
P3.07 Z detection operation speed [RPM] 10 Sets Z detection operation speed.
Z search operation speed 1 300
Speed command acceleration [ms] 0 Sets acceleration time for speed commands.
time (Details: Refer to “4.4.5 Speed Operation
P3-08 Speed command Parameter Setting.”)
. 0 10000
ACC. time
Speed command deceleration [ms] 0 Sets deceleration time for speed commands.
P3-09 time (Details: Refer to “4.4.5 Speed Operation
Speed command DEC. time 0 10000 Parameter Setting.”)
Speed command S-curve [ms] 10 Sets S-Curve time for speed commands.
time
P3-10 Speed command
P , 1 100
S-curve time
Speed operation pattern - 0 Sets acceleration/deceleration type for speed
commands.
*P3-11 (0; Trapezoidal, 1;Sinusoidal)
ACC.DEC. pattern 0 1 (Details: Refer to “4.4.5 Speed Operation
Parameter Setting.”)
p3.12 Manual JOG operation speed [RPM] 500 Sets operation speed for manual JOG operation
JOG operation speed -6000 6000 [Cn-00].

e | 441



4. Parameters

Parameter Unit Initial
Details
Code Name Minimum Maximum
Program JOG operation [RPM] 0 Sets operation speed/operation time for programs 1
P3-13 speed 1 to 4 during program JOG operation [Cn-01].
Program jog speed 1 -6000 6000 Atest run repeats from step 1 to step 4.
Program JOG operation Sets operation speed ([P3-13]-[P3-16]) and
P3.14 speed 2 [RPM] 3000 operation time ([P3-17]-[P3-20]) for each step.
Program jog speed .2 -6000 6000 E.g.) Step 1 operation
Program JOG operation [RPM] 0 speed A
P3-15 speed 3 Command speed
Program jog speed 3 -6000 6000
Program JOG operation )
P3.16 speed 4 [RPM] -3000 Time
Program jog speed 4 -6000 6000
Program JOG operation
P3.17 time 1 [ms] 500
Program jog time 1 0 65535
Program JOG operation
P3.18 time 2 [ms] 5000
Program jog time 2 0 65535
Program JOG operation
P3.19 time 3 [ms] 500
Program jog time 3 0 65535
Program JOG operation
P3.20 time 4 [ms] 5000
Program jog 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."

“*** Modification is not possible with the servo on & Power reset parameter.
“*» Parameter that cannot be modified with the servo on

E.g.) Relation between direction signals and
rotation directions when the position pulse

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 PULS PULS
e . cnia) Awhy onio Aydy
SIGN Ay A SIGN Avyid
togi (CN1-11) LA (CN1-11) L
PULS 1 PULS
. | (oni—gy L Llevel (cni-o) AL 4
SIGN SIGN
oni-1ny— A4 (CNi-11) Llevel
PULS PULS
o {CN1-8) A A {CN1-9) A A
iz SIGN : SIGN i
(oNtotgy - Hievel oy [ Llevel
PF +PR . Forward rotation Reverse rotation
Phase PULS PULS |
" AB | (CNI-9) Ayidy onia Ay dy
P4-00 Medgative SIGN _ A v A v SIGN A v A v
. Loge (CN1-11) (CN1-11)
Pulse Input Logic 0 5 | | |
PULS PULS
4 |(cni-g) | Hlevel cnt-gy ¥ Y
SIGN SIGN .
eni-iy T Y (cni-11) - Lol
Pulse + PULS PULS
direction (CN1-9) v \d (CH1-3) \d Y
gative SIGN o SIGN .
::;:l " (CN1-11) LLevel (CH1-11) H Lovel

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 “4.4.6 Position Operation

Parameter Setting.”)
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Parameter Unit Initial .
Details
Code Name Minimum Maximum
Electronic gear ratio ) 1000 Sets electronic gear ratio numerator/denominator 1,
*P4-01 numerator 1 2,3, and 4.
Electric gear num.1 1 221 Electronic Gear
- - EGEAR | EGEAR Ratio Electronic
Electronic gear ratio _ 1000 1 2 Numerator / Gear Ratio
*P4-02 numerator 2 Denominator
Electric gear num.2 1 2721 Electronic gear
- - OFF OFF ratio numerator 1 Electronic
Electronic gearSratlo ) 1000 Electronic gear gear ratio 1
*P4-03 numerator ratio denominator 1
Electric gear num.3 1 2721 Electronic gear
ratio numerator 2 f
Electronic gear ratio 1000 ON OFF | g'i'aercgir;'cz
- Electronic gear
*P4-04 numerator 4 ratio denominator 2
Electric gear num.4 1 221 Electronic gear
Electronic gear ratio ) 1000 OFF oN ratio numerator 3 Electronic
*P4-05 denominator 1 Electronic gear gear ratio
ratio denominator 3
Electric gear den.1 1 32767 -
Electronic gear
Electronic gear ratio ratio numerator4 | gjecironic
*P4-06 denominator 2 2000 ON ON Eledctronic gear gear ratio 4
. i inator 4
Electric gear den.2 1 32767 raflo denominator
- - = The electronic gear ratio is the
Electronic gear ratio 3000 numerator/denominator form of the relation
*P4-07 denominator 3 between the position command input pulse and
Electric gear den.3 1 32767 the motor encoder pulse. It is important to set
the ratio so that there is no error during position
Electronic gear ratio ) 4000 operation.
*P4-08 denominator 4 - " . .
(Details: Refer to “4.4.6 Position Operation
Electric gear den.4 1 32767 Parameter Setting.”)
Electronic gear ratio ) 0 Select an electronic gear ratio mode.
mode = 0: Select electronic gear ratio 1-4.
P4-09 = 1: Override offset [P4-10] on the electronic gear
Electric gear mode 0 1 ratio numerator 1.
i . . .
9 (Detalils: Refer to “4.4.6 Position Operation
Parameter Setting.”)
Electric gear ratio 0 Sets the offset of the electronic gear ratio numerator
numerator offset L _ _ _
The offset will be set on the electronic gear ratio
numerator 1.
= EGEARL1 contact LOW -> HIGH
P4-10 Electric gear num . Increase as the [P4-10] setting value .
offset -32767 32767 = EGEAR2 contact LOW -> HIGH
: Decrease as the [P4-10] setting value .
(Details: Refer to “4.4.6 Position Operation
Parameter Setting.”)
Position error [Pulse] 90000 Sets range for triggering the position error alarm.
P4-11 ] N (Details: Refer to “4.4.4 Input/Output Contact
Following error range 1 2730 Parameter Setting.”)
Limit contact function - 0 Select the operation type of position command pulse
clear for CWLIM and CCWLIM contacts.
. = 0: Ignore any input pulses when the CCWLIM /
Pa-12 Position limit 0 1 CWLIM contact is on.
function

= 1: When the CCWLIM / CWLIM contact is on,
receive an input pulses and save them to buffer.
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Parameter Unit Initial

Maximu Details
m

Code Name Minimum

Backlash ) 0 Sets backlash compensation in position
compensation operation.

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

Backlash caused by position operation.

compensation 0 10000 Sets in the opposite direction according to the

amount of backlashes.

(Details: Refer to “4.4.6 Position Operation
Parameter Setting.”)

P4-13

Pulse input filter - 3 Sets filter frequency according to pulse input.
= 0: Nofilter used

: 500 Khz (Min)

: 750 Khz

: 1 Mhz (Default)

:1.25 Mhz

The frequency bands above were determined
based on the width of input pulse in
consideration of the characteristics of digital
filters.

**P4-14 -
Pulse input filter 0 5 .

A WN PR
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4.2.8 Operation Handling Parameter

“**" Modification is not possible with the servo on & Power reset parameter.
“* Parameter that cannot be modified with the servo on

Parameter Unit Initial

Minimu Maximu Details
m m

Code Name

Manual JOG operation - - The drive performs manual JOG operation
by itself.

(Refer to “Chapter 5 Handling and
Operation.”)

= [MODE]: Finish

= [UP]: Forward rotation (CCW)

= [DOWN]: Reverse rotation (CW)
= [SET]: Servo ON / OFF

Related parameters are as follows:

= [P3-08]: Speed command acceleration
Cn-00 time

Jog ) ) = [P3-09]: Speed command deceleration
time

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

= [P3-11]: Speed operation pattern

= [P3-12]: JOG operation speed

Operate regardless of the contact input
status of CNL1.

(Details: Refer to “4.4.5 Speed Operation
Parameter Setting.”)

(Details: Refer to "5.2 Handling.")

Program JOG operation - - Continuously operates according to the
program already set.

= [SET]: Program JOG run or stop

Related parameters are as follows:

= [P3-08]: Speed command acceleration
time

= [P3-09]: Speed command deceleration
time

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

Cn-01 Program jog = [P3-11]: Speed operation pattern

= [P3-13~16]: Program operation speed 1
to4

= [P3-17~20]: Program operation time 1 to
4

Operate regardless of the contact input
status of CN1.

(Details: Refer to “4.4.5 Speed Operation
Parameter Setting.”)

(Details: Refer to "5.2 Handling.")

Alarm reset - - Reset the alarm that went off.
Alarm reset - - (Details: Refer to "5.2 Handling.")

Cn-02
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Parameter

Unit

Initial

Code

Name

Minimum

Maximum

Details

Cn-03

Get alarm history

Get alarm history

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

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

* 01: Latest alarm
e 20: 20th previous alarm

(Details: Refer to "5.2 Handling.")

Cn-04

Alarm history clear

Alarm history clear

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

Cn-05

Auto gain tuning

Auto gain tuning

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

= [P1-22]: Auto gain tuning speed

= [P1-23]: Auto gain tuning distance

(Details: Refer to "5.2 Handling.")

Cn-06

Z search

Z detection

Perform Z detection.

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

Related parameters are as follows.

= [P3-07]: Sets Z-phase search operation
speed [RPM].

(Details: Refer to "5.2 Handling.")

Cn-07

Input contact forced
ON/OFF

Forced input test

Forcibly turns on/off the input contact

temporarily.

= [UP]: (A),(8),(6),(4), and (2) signals forced
ON/OFF

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

= [MODE]: Move to another digit.

(Details: Refer to "5.2 Handling.")

Cn-08

Output contact forced
ON / OFF

Forced output test

Forcibly turns on/off the output contact
temporarily.

= [UP]: (4) and (2) signals forced ON/OFF

= [DOWN]: (5),(3), and (1) signals forced
ON/OFF

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

Cn-09

Parameter initialization

Parameter Initialization

Initializes parameter data.
(Details: Refer to "5.2 Handling.")
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Parameter Unit Initial
ini i Details
Code Name Minimu Maximu
m m
Auto speed command ) ) Calibrates the offset of analog speed
offset correction commands automatically.
The possible voltage range is from -1 Vto 1
V.
cn-10 If offset voltage exceeds this range, [oVrnG]
n- Auto speed command is displayed and there is no calibration.
offset calibration ) )
You can check the calibrated offset in the
analog speed command offset [P2-18].
(Details: Refer to "5.2 Handling.")
Auto torque command ) _ Calibrates the offset of analog torque
offset correction commands automatically.
The possible voltage range is from -1 Vto 1
V.
cn-11 If offset voltage exceeds this range, [oVrnG]
n- Auto torque command is displayed and there is no calibration.
offset calibration ) ’
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
offset correction commands manually.
The possible voltage range is from -1 Vto 1
V.
cn-12 If offset voltage exceeds this range, [oVrnG]
n- Manual speed command is displayed and there is no calibration.
offset calibration ) ’
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
command offset - - commands manually.
correction
The possible voltage range is from +1 V to -
1Vv.
cn-13 If offset voltage exceeds this range, [oVrnG]
n- Manual torque is displayed and there is no calibration.
command - -
offset calibration You can check the calibrated offset in the
analog torque command offset [P2-21].
(Details: Refer to "5.2 Handling.")
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Parameter Unit Initial
3 Details
Code Name Minimum Ma>r<T:mu
cn14 Absolute encoder reset - - Resets the absolute encoder.
Abs encoder reset - - (Details: Refer to "5.2 Handling.")
Reset the instantaneous maximum load factor to
Max load clear - - 0.
= [UP]: Displays the + forward maximum load
factor.
Cn-15 ., N .
= [DOWN]: Displays the - direction maximum
Max load clear - - load fact(.).r. ) )
= [SET]: Initializes the maximum load factor.
(Details: Refer to "5.2 Handling.")
Parameter lock - - Lock or Unlock whole parameter.
Cn-16 [UP]: Un?ock
Parameter lock - - [DOWN] : Lock
(Details: Refer to “5.2 Handling.”)
Current offset - - Store existing current offset value into [P0-27]
Cn-17 ~[P0-28] Parameter.

Calculate current offset

(Details: Refer to “5.2 Handling.”)
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4.3 Operation Status Display

4.3.1 Status Display [St-00]

Refer to "4.1.2 Status Summary Display."

4.3.2 Speed Display

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

Displays the current command speed in [RPM].

4.3.3 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 since 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 is the difference between command pulse and tracking pulse, and displays the remaining
position pulses for the servo to operate.

* The remaining position pulses delayed while the servo is off are ignored when it is turned on.
4. Input pulse frequency [St-06]

Displays input pulse frequency.

4.3.4 Torgue and Load Display

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

Displays the internal torque command calculated from the servo's control algorithm as a percentage
of the rated torque.

3. Accumulated overload rate [St —09]

Displays the current energy (load) as a percentage of the rated energy (load) of the servo motor.
4. Instantaneous maximum load factor [St—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.
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5. Torque limit [St —11]

Displays the maximum torque that the servo motor can output as a percentage of the rated torque.
6. DC link voltage [St—12]

* The DC link voltage of the standard drive that uses 220 [V] is approximately 300 [V].

* The maximum DC link voltage allowed for the standard drive that uses 220 [V] is 405 [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 385 [V] or below.
7. Regenerative overload [St—13]

Displays 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. CN1 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.

N

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

3. Multi-turn data display [St-18]

Displays the multi-turn data of the encoder.
4. Inside temperature display [St-19]

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

Displays the rated speed of the currently installed motor in [RPM].
6. Peak motor speed display [St-21]

Displays the peak speed of the currently installed motor in [RPM].
7. Rated motor current display [St-22]
Displays the rated current of the currently installed motor in [A].

8. U phase current offset display [St-23]
Displays the U phase current offset in [mA].

9. V phase current offset display [St-24]

Displays the V phase current offset in [mA].
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4.3.7 Version Display

Encoder Type

1. Software version display [St-25]

Displays the version of the currently installed software.

0

+

Rated voltage

Char |Encoder Type i

acter ypP Sign | Rated vottage Type
A Quad DOt 400V
B Serial Non 200V
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Version

=

Drive capacity

P
o

Drive capacity

Default

100 W]

200 [W]

400 [W]

750 [W]

1 [kw]

2 [kW]

3.5 [kW]

5 [kw]

7.5 [kW]
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4.4

4.4.1

Parameter Setting

System Parameter Setting

1. Motor ID setting [P0-00]

Refer to motor ID: xxx on the label.

2. Encoder setting

Encoder type [P0-01]

Refer to encoder content of the label attached to the motor and the table below.

Encoder pulse [P0-02]

Refer to encoder content of the label attached to the motor and the table below.

Please caution encoder type is different depending on o part in APM-SB04AcK1G103 from motor’s
name.

The label attached to the motor

System parameter setting

APM-SB04AcK1G103

Encoder Type

Enc Resolution

[PO-01] [PO-02]

A~G (Incremental parallel Type) 0 1024~6000p/r
N (Single turn Serial Type) 1 19 [bits]
M (Multi turn Serial Type) 3 19 [bits]

Note 1) When Single turn Serial Type is connected, it sets the value of P0-00, PO-01, P0-02

automatically.

Note 2) Incremental parallel Type is p/r input, Single turn Serial and Multi turn Serial Type is Bit

input.

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

Operation Mode Operation Method

0 Torque control operation

1 Speed control operation

2 Position control operation

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

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

5 Mode contact ON: Position control operation
Mode contact OFF: Torque control operation
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10.

11.

12.

13.

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.

e Communication speed setting [P0-04]
You can select the baud rate, the communication speed of RS422.
¢+ 0:9600 [bps]
+ 1:19200 [bps]
¢+ 2:38400 [bps]
+ 3:57600 [bps]
e 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]
Sets the main power input mode and processing mode in case of phase loss.
* DIGIT 1: Sets the main power input type.
(O: 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.
(O: Error in case of main power phase loss. 1: Warning in case of main power phase loss.)
RST checking time setting [P0-07]
Sets checking time for main power phase loss.
Start-up display parameter setting [P0-08]
* You can set the parameter to be applied 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]

Sets derating factor for checking of regenerative resistance overload. When the derating value is
set to 100% or below, the overload alarm triggers at a time proportional to the set value.

Regenerative resistance value setting [P0-10]

Sets the resistance value for regenerative braking resistance. If set to 0, a default resistance
capacity embedded in the drive is used.

Regenerative resistance capacity setting [P0-11]

Sets the capacity for the current regenerative resistance. If set to 0, a default resistance capacity
embedded in the drive is used.

Overload check default load factor setting [P0-12]

Indicates the load factor for starting continuous overload checks. If set to 100 or below, an overload
check starts early and the overload alarm triggers early.

Overload warning level setting [P0-13]

Sets the level for continuous overload warning signal output. A warning signal is issued when the
percentage value set relative to the alarm trigger value is reached.

Encoder pulse prescale output (encoder output scaling[P0-14])
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When an encoder signal is output from the servo to the outside, its output pulses are pre-scaled as
the value of encoder output scaling[P0-14]

E.g.) Set the value of encoder output scaling[P0-14] in a motor whose encoder pulse is 3,000
[Ppr].

encoder output scaling[P0-14] = 12,000[ppr]

=> Encoder pulse output: 3,000 [ppr] x 4 = 12,000 [ppr]

14. 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
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]: Sets DB control mode.

0: Hold after DB stop
1: Release after DB stop.
2: Release after free run stop.

3: Hold after free run stop.

16. Servo function setting bit [P0-17]

Sets drive function per digit.

DIGIT 1 -> Sets the operation direction of the servo.
¢+ 0: CCW (Forward), CW (Reverse)
¢+ 1: CW (Forward), CCW (Reverse)

DIGIT 2 -> Sets the lock of the servo motor when the value of analog speed command is 0 in
speed operation mode.

¢+ 0: Not for use
¢ 1:Use(Torque improvement when analog command stops.)
DIGIT 3 -> Sets the open collector contacts for encoder ouput .
¢+ 0: Not for use

¢+ 1:Use(ALOO,ALO1,ALO2 output contacts > open collector A,B,Z output)

Gruop x AL-XX ALO AL1 AL2
Group 1 AL-10~16 ON OFF OFF
Group 2 AL-21~24 OFF ON OFF
Group 3 AL-30~35 ON ON OFF
Group 4 AL-40~43 OFF OFF ON
Group 5 AL-50~53 ON OFF ON
Group 6 AL-63~64 OFF ON ON
Group 7 AL-71~72 ON ON ON

DIGIT 4 -> Sets the range of monitor output voltage.(can be applied both monitorl and 2)

¢ 0:-10~+10V
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¢+ 1:0~+10V
* DIGIT 5 -> Sets EEPROM save function in communication.
¢+ 0: EEPROM use.
¢+ 1: EEPROM not for use
17. DAC output setting

There are 2 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) [%0]
4 Position command frequency
[0.1 Kpps]

e 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 and 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].
e 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
A7)

4.4.2 Control Parameter Setting

The order of setting control parameters is as follows:
* Load inertia ratio [P1-00] setting: Refer to “5.2.6 Auto Gain Tuning [Cn-05].”
* Position proportional gain [P1-01] and [P1-02] adjustment:

Increase the gain to the extent that the servo motor does not overshoot or take off (do not use
during speed operation or torque operation).

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

Refer to the following table and perform setting according to the speed proportional gain.
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(1) Inertia Ratio Setting [P1-00]

An inertia ratio shall be set by calculating load inertia from the machine system and rotor

inertia from the motor specification table.

Setting inertia ratio against load is an important control parameter for the operation of the

Servo.

Setting accurate inertia ratio is crucial for optimal servo operation.

* The following table contains control gain recommendations for different categories of inertia

ratio:
Inertia Ratio Gain Range
Motor . Position Speed
Flange | category iz Proportional | Proportional Sjpese) gl
(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
* Inertia ratio can be tuned during a test drive if it is hard to calculate.
(2) Position Control Gain
Differ ) . L .
entiati > FF filter time JfFeedforward gain
on constant [P1-04]
+ Speed
- Position error
Position + | Proportional v Command
command gain "

Current position

Prescale
[PO-14]

A

Pulse output

= Position command: Count the position command pulses entering from outside, and converts them
into position commands, apply an electric gear ratio, and then pass through [P1-03] position
command filter, and use it as an internal position command. In the case that Numerator of electric
gear is bigger, a change of external input position command pulse influences on a change of
internal position command. And this influence is getting bigger. So there is need to adjust ‘[P1-03]
position command filter time constant’

= Current position: Count pulse signals received from the encoder and convert them to current
position by using electronic gear ratio settings.

= Position proportional gain [P1-01] and [P1-02]: Convert the difference between the position
command and the current position into a speed command by multiplying it by position proportional
gain.

* Recommended value = speed proportional gain [P1-06] / 10
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= Feedforward gain [P1-04]: Calculate the gradient with the differential value of the position command.
Reduce time to target position by adding the speed command to the gradient. If the resultant
value is too big, overshooting or instability might occur in position control. Therefore, it is important
to gradually increase the value from a small value while watching the test drive.

= Feedforward filter [P1-05]: If position commands change too drastically, the feedforward control
filter vibrates. In this case, set a filter value to remove the vibration.

(3) Speed Control Gain

Analog
speed
command _ | Speed command Speed integral
——{ filter time constant [ _ | time constant
[P1- 10] [P1-08]
+
Digital speed command + A Speed ) ) Torque command
%@ Proportional Gain —®—>
] [P1-06]
Current speed
) Encoder signal
Speed feedback filter Speed calculation < ncoder signa
time constant [P1-11]

T Current torque

= Speed command: Use an analog speed signal entering from outside as a speed command after
running it through the speed command filter [P1-10], or use a digital speed command and [RPM]
set in the internal parameter.

= Current speed: Calculate speed by counting encoder signals as time progresses, and use the
calculated speed as the current speed after running it through a filter.  An algorithm, which projects
speed by using the current torque and inertia, is used to make up for the errors occurring during
speed calculation at a very low speed. Therefore, an accurate motor constant and inertia ratio are
closely associated with the stability of motor speed control.

= Speed integral time constant [P1-08]: Calculate the integral value of the speed error, which is the
difference between the command and the current speed, and convert it into a torque command by
multiplying it by integral time constant.

A decreased integral time constant solves the transient response issue and thus improves speed
tracking. If the integral time constant is too small, however, overshoot occurs. On the other hand,
if the integral time constant is too big, excessive response drops and proportional control takes over.

* Recommended value = 10000 / speed proportional gain [P1-06]

Speed
e High
a /
Command ~ — = =

speed

Tracking speed

Time

= Speed proportional gain [P1-06]: Convert the speed error into a torque command by multiplying it
by proportional gain.

If the result value is large, speed response accelerates and thus speed tracking increases. If the

value is too big, however, vibration occurs. If the value is too small, speed response slows down
and speed tracking decreases. Consequently, the servo loses its power.
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Speed
Command —
speed 7
High g
7
%
/
/
7/ Low
/
/
/
/

Time

Speed feedback filter time constant [P1-11]: If the speed of the motor changes because of vibration
of the drive system, or vibration occurs due to gain when there is too much load inertia, you can
control the vibration by applying a filter to speed feedback. If you set too great a value, speed
responsiveness will be reduced and thus the power of control will be compromised.

* Recommended value = 0 to speed integral time constant [P1-08]/10

(4) Torque Command Filter Time Constant Setting [P1-12]

(5)

(6)

You can improve the stability of command signals by setting a digital filter for analog torque

command voltage.

be reduced. It is important to set an appropriate value for your system.

Torque Limit Setting [P1-13], [P1-14]

If you set too great a value, responsiveness for torque commands will

You can set maximum torque limits for forward rotation [P1-13] and for reverse rotation [P1-
14] separately. The setting is displayed as a percentage of the rated torque and the standard
is 300 [%].

Gain 1<->Gain 2 Transfer Mode Setting [P1-15] OxOF (DIGIT 1)

Set speed gain transfer mode. [OxOF (DIGIT 1)]

0: Use only gain 1.

1: ZSPD auto gain transfer

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

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

2: INPOS auto gain transfer

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

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

3: Manual gain transfer

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

In the opposite case, transfer from gain 2 to gain 1.
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(7) Gain 1<->Gain 2 Conversion Time Setting [P1-16]

Set gain transfer time during operation.

When converting gain 1 to gain 2 and gain 2 to gain 1, conversion is scheduled according to the set
time.

(8) P/ PI Conversion Mode Setting [P1-15 DIGIT 2]

(9)

Set P and PI control conversion modes. [OxFO (DIGIT 2)]

0: Control PI only.

1: Control P if the command torque is higher than the set torque [P1-24].

2: Control P if the command speed is higher than the set speed [P1-25].

3: Control P if the current acceleration is higher than the set acceleration [P1-26].
4: Control P if the current position error is higher than the set position error [P1-27].

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

With such functions, you can improve position operation by applying the P control operation
stop function after PI control operation.

Resonance Avoidance Operation Setting [P1-17], [P1-18], [P1-
19]

Torque output

/-> Resonance avoidance frequency [P1-18]

- < Torque output frequency

Resonance avoidance range
BW [P1-19]

If vibration occurs at certain frequencies in certain systems because of mechanical
resonance, you can control the vibration by controlling torque output for the specific
frequencies.

Resonance avoidance operation [P1-17]
* 0: Not for use

e 1:Use
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4.4.3 Analog Input/Output Parameter Setting

(1) Analog Speed Scale Setting

-10[V]

Analog speed scale [P2-17]: Set the analog speed command of 10 [V] in the unit of [RPM]. The

maximum value is the maximum motor speed.

Analog speed command offset [P2-18]: There are cases where a certain level of voltage remains on
the analog signal access circuit, even at the 0 speed command. In this case, you can compensate it
by setting the voltage as offset. The unit is [TV].

Zero speed command clamp setting

Speed

A A

+10 [V] v .

+10 [V]
Voltage -10 V]

Zero speed command
clamp voltage

[P2-19]

\J

Zero speed command clamp
voltage”

[P2-19] =0

Zero speed command clamp
voltage

[P2-19] = Not 0 [mV]

(2) Analog Torque Scale Setting

-10[V]

Analog torque command scale [P2-20]: Set the analog torque command of 10 [V] as a percentage
of the rated torque. The setting should be within the torque limit [P1-13] and [P-14] of system
parameter setting.

Torque command offset [P2-21]: There are cases in which a certain level of voltage remains on the
analog circuit, even at the 0 torque command, because of problems with the circuit. You can
compensate this by setting the voltage as offset. The unit is [MV].

Zero torque command clamp

Torque
A A

» +10[V]

» +10 [V]
Voltage -10 [V]

Zero torque command
clamp voltage

[P2-22]

{ +mV1

! «——> !
1 1

Zero torque command clamp
voltage

[P2-22] =0

Zero torque command clamp
voltage

[P2-22] = Not 0 [mV]
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4.4.4 Input/Output Contact Point Parameter Setting

(1) Position Operation Parameter Setting

= Position reached output range [P2-11]: If the error pulse, which is the difference between the
command position pulse and the follow position pulse, reaches this range, a signal is output to
indicate that the position has been decided.

Pulse counter 1

Command pulse counter

Error pulse Follow pujse
counter

Position reachpd output

T | Time

Position

decision

Completed
output

If you set too great a value, the target position complete output signal might occur during operation
depending on the position command pulse. Therefore, it is important to set an appropriate value.

= Position operation follow error range [P4-11]

A

Pulse counter / Command pulse counter

r Position follow error ranae
Error / Follow pulse counter

Time

Position
follow
error alarm

If the error pulse is greater than the position operation tracking error range, the position tracking
error alarm [AL-51] triggers.
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(2) Speed Operation Parameter Setting

Speed
Command speed

Range of output for{
speed reached
[P2-13]

Zero speed output )
range [P2-12] { \ Time

Zero speed (ZSPD)

Speed reached
(INSPD)

= Zero speed output range [P2-12]: When the current speed becomes lower than the set speed, the
zero speed signal is output.

= Speed-reached output range [P2-13]: The speed-reached signal is output.

(3) Brake Signal Output Parameter Setting

Speed Motor operation speed Servo OFF or Alarm trigger

e

Brake signal output
Operation speed [P2-

141
Time
Servo ON
input
Brake L
Output > <€ Within 50 [msec] >— < Brake signal output
signal Delay time [P2-15]

= Brake signal output operation speed [P2-14], brake signal output delay time [P2-15]

In the event that an alarm triggers when the servo’s built-in brake is applied to the vertical axis for
the operation of the motor by the servo, this feature is activated to prevent the vertical axis from
falling to the motor brake. This may occur as a result of the brake signal’s turning off, which is
triggered by first of either the brake signal output operation speed [P2-14] or the brake signal output

delay time [P2-15].

|4-63



4. Parameters

4-64

(4) Position Pulse Clear Mode [P2-16]

Set the operation of position pulse clear mode in position operation mode.

Setting Operation
0 Operate only on the edge where the contact point turns from off to o——
(Do not operate when it is off or on.) N
1 Operate_ imm_ediately at contact point on_ Level. Then, maintain torque when
contact is “High”.
2 gparlgthe immediately at contact point on_ Level. Then, torque is “0” when contact

(5) Output Signal Logic Definition Setting [P2-10]

You can change the output condition of the current output contact point to initial status ON or

initial status OFF.




4. Parameters

4.4.5 Speed Operation Parameter Setting

(1) Speed Command [P3-00]-[P3-06]

You can adjust operation speed in [RPM]. Operation speed is determined by speed
command input contact points.

SPD1 SPD2 SPD3 Speed Control
OFF OFF OFF Analog speed command
ON OFE OFF Digital speeld command
OFF ON OFE Digital speezd command
ON ON OFE Digital spee3d command
OFF OFF ON Digital spee4d command
ON OFF ON Digital spee5d command
OFF ON ON Digital spee6d command
ON ON ON Digital spee7d command

(2) Acceleration/Deceleration Time

= Acceleration time [P3-08]: Sets the time required for the motor to reach the rated motor speed from
zero speed in [ms] units.

= Deceleration time [P3-09]: Sets the time required for the motor to stop after running at the rated
motor speed in [ms] units.

(3) S-Curve Operation [P3-11]

You can set acceleration/deceleration operation as an S-curve pattern for smooth
acceleration/deceleration.

= 0: Trapezoidal -> Set acceleration/deceleration time [P3-08] and [P3-09].

= 1:Sinusoidal -> Set acceleration/deceleration time [P3-08] and [P3-09] + S-curve time [P3-10].

(4) Manual JOG Operation [Cn-00]

Press RIGHT for forward rotation at JOG operation speed [P3-12]. Press LEFT for reverse
rotation at JOG operation speed [P3-12]. The contact point input status by CN1 is ignored.

(5) Program JOG Operation [Cn-01]

Atest drive repeats from step 1 to step 4.
Set operation speed [P3-13]-[P3-16]) and operation time ([P3-17]-[P3-20]) for each step.
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4.4.6 Position Operation Parameter Setting

4-66

(1) Input Pulse Logic [P4-00]

Set type of the position command input pulse and rotation method per logic.

0: A+B

1. CW+CCW, positive logic

2: Pulse + sign, positive logic

3: A+B

4: CW + CCW, negative logic

5: Pulse + sign, negative logic

PF + PR Forward rotation Reverse rotation
oh PULS PULS
s 0 (cN1-9) A | A (cN1-9) A | A
Pooee SGN A | A SIGN A A
(CN1-11) (CN1-11)
| PULS L Level PULS
osonl 4| (CN1-9) [ Lievel | cnig) AL AL
Logic SIGN § § SIGN L Level
(CN1-11) (CN1-11)
Puise + PULS Y PULS Y
direction | o (CN1-9) (CN1-9)
positive SIGN SIGN
i L Level
logic (CN1-11) H Level (CN1-11) eve

PF + PR Forward rotation Reverse rotation
PULS PULS
thsg . (CN1-9) J—U—L (CN1-9) H—L
Negative SIGN m SIGN
Logic (CN1-11) (CN1-11) Jm
N PULS PULS W
pwscon| | (oi_g) | HLovel (CN1-9)
poa SIGN SIGN
(CN1-11) v (CN1-11)— M Level
PULS PULS
Pulse +
girecion| 5 | (CN1-9) Vv o YOV
negative SIGN SIGN
; L Level Ji
logio (CN1-11) (CN1—11)— HLevel
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(2) Electronic Gear Ratio [P4-01] ~ [P4-08]

The electronic gear ratio is the numerator/denominator form of the relation between the
position command input pulse and the motor encoder pulse. It is important to set the ratio so
that there is no error during position operation. The following describes how to set it:

* Electronic gear ratio = transmission per input pulse x number of pulses per motor rotation /
transmission per motor rotation

e.g.) If deceleration ratio is 1/2, ball screw lead is 10 [mm], and encoder pulse is 3000 in the
unit of commands that control each pulse in 1 [#m].

1. Transmission per input pulse =1 x 10 - 3 = 0.001 [mm]
2. Number of pulses per motor rotation = number of encoder pulses x 4 = 3000 x 4 = 12000
3. Transmission per motor rotation = 10 x 1/2 = 5 [mm]

4. Electronic gear ratio = 12000 x 10 - 3/5 = 12/5

Therefore, the numerator and denominator of electronic gear ratio are 12 and 5 respectively.

NOTE 1) There are 12,000 pulses per rotation for a 3,000-pulse encoder because the servo drive controls
pulses by multiplying them by four in quadrature type encoder signals.

In this case, motor speed ([RPM]) is calculated as follows:

Motor speed = 60 x electronic gear ratio x input pulse frequency / number of pulses per
motor rotation

The following is how to calculate error pulse [St-05], the difference between command pulse and tracking
pulse during operation. Error pulse = command pulse frequency x electronic gear ratio x {1 -
(0.01 x [P1-05])} / [P1-01]

In the case of serial type encoder, It is 523288 pulses per 1 rotation without X4.

(3) Backlash Compensation [P4-13]

Sets backlash compensation by converting the amount of backlashes into the number of
pulses if the position changes because of backlashes caused by position operation. If the
travel range per rotation is changed because of abrasion of machine. You can use is by
adjusting off-set variation volume caused by abrasion

(4) Electronic Gear Ratio Offset Adjustment: For reasons of wear
and tear on the machine during position pulse command
operation

If the operation distance per rotation changes, you can adjust the change caused by wear
and tear with offset.

= Electronic gear ratio setting mode [P4-09]
e 0: Use electronic gear ratio 1~4.
e 1: Use electronic gear ratio 1. Override the value on the electronic gear ratio numerator.
= Electronic gear ratio numerator offset setting
In the above example, if you enter 12,000 for the numerator and 5,000 for the denominator and turn

on the EGEARL1 contact point, the numerator increases by one. If you turn on the EGEAR2 contact,
the numerator decreases by one. The change is saved in the [P4-10] parameter.

14-67



4. Parameters

4.5

4.5.1

If the offset is two, the electronic gear ratio for operation changes from 12000/5000 to 12002/5000.
Also, if the offset is -2, the electronic gear ratio for operation changes from 12000/5000 to

11998/5000.

Alarms and Warnings

Servo Alarm Status Summary Display List

If an alarm triggers, the malfunction signal output contact point (ALARM) turns off and the
dynamic brake stops the motor.

Alarm
Code

Name

Details

What to inspect

IPM Fault

Overcurrent (H/W)

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID / drive ID / encoder
setting.

Check for equipment clash or
confinement.

IPM temperature

IPM module overheat

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

Check for equipment clash or
confinement.

Overcurrent

Overcurrent (S/W)

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

Check for equipment clash or
confinement.

Current offset

Abnormal current offset

Replace the drive if [St-23] and [St-24] are
10% or higher of the rated current.

Overcurrent (/CL)

Overcurrent (H/W)

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

Check for equipment clash or
confinement.

b
-
i
Py

Continuous overload

Continuous overload

Check for equipment clash or
confinement.

Check load and brake condition.

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

3
-
u
My

Room temperature

Drive overheat

Check the temperature inside the drive
[St-19].
Install a cooling fan and check load.

b
r'l-.
Py
LN

Regen. Overload

Regenerative overload

Check input voltage, regenerative braking
resistance, and wiring.

Replace the drive.
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Name

Details

What to inspect

Motor cable open

Motor cable disconnection

Motor wiring

Encoder comm.

Serial encoder
communication error

Check for incorrect wiring of the serial
encoder cable.

Encoder cable open

Encoder cable
disconnection

Check whether the encoder cable is
disconnected.

LN

Encoder data error

Encoder data error

Check the [P0-02] setting and encoder
wiring.

(N] Py

Motor setting error

Motor ID setting error

Check the [P0-00] setting.

Ly
IS

Encoder Z PHASE Open

Encoder Z PHASE cable
broken

Check the encoder cable

Low Battery Error

Low voltage error

BackUp battery has not enough voltage,
Change battery After replacing battery.

% Power “ON” and Homing operation are
absolutely needed.

(apply from S/W Ver 1.28)

Check input voltage and power unit

i

i Under voltage Low voltage wiring.
Check input voltage and wiring. Check for
braking resistance damage.

Y Overvoltage Overvoltage 9 9

Check for excessive regenerative
operation. Check regenerative resistance.

-

-,

RST power fail

Main power failure

Check power unit wiring and power.

-

Ly | Py

-,

Control power fail

Control power failure

Check power unit wiring and power.

L=
3

Over speed limit

Overspeed

Check the encoder, encoder setting,
encoder wiring, gain setting, motor wiring,
motor ID, electronic gear ratio, and speed
command scale.

Position following

Excessive position error

Check the excessive position command
pulse setting [P4-11], wiring, limit contact
point, gain setting, encoder setting, and
electronic gear ratio. Check for equipment
confinement and load.

Over pulse CMD

Pulse command frequency
error

Check pulse command frequency from
the upper level controller.

Check command pulse type.

Speed Deviation

Excessive speed error

Check for incorrect wiring in the drive
output and encoder. Also, check the
connection and load status of the
equipment.

Motor Over Run

Motor overrun

Check for incorrect wiring in the drive
output and encoder. Also, check the
connection and load status of the
equipment.

Parameter checksum

Parameter error

Check the value of parameters

S gl BLAK

Parameter range

Parameter range error

Check the value of parameters

- | D D

-

Invalid factory setting

Factory setting error

Check the value of parameters

-

Py

GPIO setting

Output contact point
setting error

Check the value of parameters

L ecrroe 469
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4.5.2 Servo Warning Status Summary Display List

If a warning code is displayed as the current operation status [St-00], the servo drive is
operating abnormally. Check what needs to be inspected for the issue.

Warning
State Name Cause What to inspect
(CODE)
H-01 RST PEAIL Main power phase loss If the [PO-06] DIGIT 2 is set to 1, the
bt - main power fails.
When apply absolute value encoder,
H-4c LOW_BATT Battery low Output voltage of BackUp batter need
to replace.

- . More than the maximum torque
H-04 OV_TCMD Excessive torque command commands have been entered.

on More than the maximum speed
g-04 OV_VCMD Overspeed command commands have been entered.

e ] . The maximum overload [P0-13] has
H- i OV_LOAD Overload warning been reached.

5 1) . . The electric current capacity of the
g-cu SETUP Capacity setting motor is bigger than that of the drive.

i . When [P0-06] DIGIT 2 is set to 1, the
R UD_VTG Low voltage warning DC link voltage is 190 V or below.

f_Orn . Check the 1/0 wiring and [P2-09]

H-Rh EMG EMG contact point setting

- Warning code is indicated in hexadecimal. If the over 2 warning codes occurs, the sum of
warning codes will be displayed. For example, if [W-04] Excessive Toque Command and [W-
08] Excessive Speed Command are occurred at the same time, [W-0C] will be displayed.

- If warning code 80 occurs, “SV-ON” state changes to “SV-OFF” state automatically.

-To avoid warning code 80, wire EMG contact or change EMG input signal logic definition.

(Refer to 4.1 How to Use the Loader)
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4.6 Motor Type and ID (to be continued on
the next page)

Model Name ID Watt Notes Model Name ID Watt Notes
SAR3A 1 30 SE13G 75 1300
SAR5A 2 50 SE17G 76 1700
SAO01A 3 100 HEQ9A 77 900 Hollow type
SAO015A 5 150 HE15A 78 1500 Hollow type
SBO1A 11 100 SF30A 81 3000
SB02A 12 200 SF50A 82 5000
SBO4A 13 400 SF22D 85 2200
HBO2A 15 200 Hollow type LF35D 190 | 3500
HBO4A 16 400 Hollow type SF55D 87 5500
SF75D 88 7500
SCO04A 21 400 SF12M 89 1200
SCO6A 22 600 SF20M 90 2000
SCO08A 23 800 LF30M 192 | 3000
SC10A 24 1000 SF44M 92 4400
SC03D 25 300 SF20G 93 1800
SCO05D 26 450 LF30G 191 2900
SC06D 27 550 SF44G 95 4400
SCO07D 28 650 SF60G 96 6000
SE09A 61 900 SG22D 111 2200
SE15A 62 1500 LG35D 193 3500
SE22A 63 2200 SG55D 113 5500
SE30A 64 3000 SG75D 114 7500
SEO06D 65 600 SG110D 115 11000
SE11D 66 1100 SG12M 121 1200
SE16D 67 1600 SG20M 122 2000
SE22D 68 2200 LG30M 195 | 3000
SEO3M 69 300 SG44M 124 | 4400
SEO6M 70 600 SG60M 125 6000
SEO09M 71 900 SG20G 131 1800
SE12M 72 1200 LG30G 194 2900
SEO05G 73 450 SG44G 133 | 4400
SE09G 74 850 SG60G 134 | 6000




4. Parameters

Model Name ID Watt Notes
FF30A 781 | 3000
FF50A 782 5000
FF22D 785 2200
FF35D 786 3500
FF55D 787 5500
FF75D 788 7500
FF12M 789 1200
FF20M 790 2000
FF30M 791 3000
FF44M 792 | 4000
FF20G 793 1800
FF30G 794 2900
FF44G 795 | 4400
FF60G 796 6000
FF75G 804 | 7500
FG22D 811 2200
FG35D 812 3500
FG55D 813 5500
FG75D 814 | 7500
FG12M 821 1200
FG20M 822 2000
FG30M 823 3000
FG44M 824 | 4400
FG20G 831 1800
FG30G 832 2900

Model Name ID Watt Notes
SG85G 135 | 8500
SG110G 136 | 11000
SG150G 137 | 15000
FBO1A 711 100
FBO2A 712 200
FBO4A 713 400
FCO4A 721 400
FCO6A 722 600
FCO8A 723 800
FC10A 724 | 1000
FCO03D 725 300
FCO05D 726 500
FC06D 727 600
FCO7D 728 700
FEO9A 761 900
FE15A 762 | 1500
FE22A 763 | 2200
FE30A 764 | 3000
FEO6D 765 600
FE11D 766 | 1100
FE16D 767 | 1600
FE22D 768 | 2200
FEO3M 769 300
FEO6M 770 600
FEO9M 771 900
FE12M 772 | 1200
FEO5G 773 450
FEO09G 774 850
FE13G 775 | 1300
FE17G 776 | 1700
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4. Parameters

Model Name ID Watt Notes Model Name ID Watt Notes
DB03D 601 63
DB06D 602 126
DB09D 603 188
DCO06D 611 126
DC12D 612 251
DC18D 613 377
DD12D 621 251
DD22D 622 461
DD34D 623 712
DE40D 632 838
DE60OD 633 1257
DFA1G 641 | 1728
DFA6G 642 | 2513

stELECTR’."C
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5. Handling and Operation

5.1

5.1.1

5.1.2

5.1.3

5.1.4

Handling and Operation

What to Check before Operation

Thoroughly check the following lists during test drive to prevent injury or product damage in

servo motor.

Wiring Check

1. Is the voltage (AC 200 [V]) appropriate for the power input terminals?

Eal N

o

Are the wiring cables free from bends or dents?

6. Are the grounding and shielding free from defects?

Is the voltage of 24 [V] connected to control signals correctly?

Drive Signal (CN1) Wiring Check

Make sure that the wiring and contact for drive signals are as in the following table:

Are the power cables (U, V, W, and FG) between the drive and the motor connected correctly?

Is the regenerative resistance appropriate for the capacity and correctly connected?

Pin Pin Name State of Pin Pin Name State of
Number Contact Number Contact
18 EMG ON 19 CWLIM ON
47 SVON OFF 20 CCWLIM ON
48 STOP OFF 17 ALMRST OFF

The above is factory-initialized status. Different functions may be allocated according to input
signal allocations ([P2-00], [P2-01], [P2-02], [P2-03], and [P2-04]).

Surrounding Environment Check

Is there any metal powder or water around wires?

Machine Status Check

1. Is the coupling of the servo motor in good condition?

2. Are the locking bolts tightly screwed?

3. Are there any obstacles in the machine operation area?

[ 51
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5.1.5

5-2

System Parameter Check

1. Is the motor ID setting [P0-00] in good condition?
2. Are the encoder type [P0-01] and the encoder pulse [P0-02] in good condition?
3. Is control gain set to an appropriate value?

*Note: Refer to "Appendix 2 Test Drive Procedure."



5. Handling and Operation

5.2 Handling

5.2.1 Manual JOG Operation [Cn-00]

The drive performs manual JOG operation by itself.
1. Press [SET]in [Cn-00] and [JoG] is displayed.
2. Press [SET] and [SV-on] is displayed and the servo turns on for operation.
If an alarm triggers, check wiring and other possible causes before restarting.

Press and hold [UP] and the motor turns forward (CCW) at the JOG operation speed [P3-12].

Eal

Press and hold [DOWN] and the motor turns counterclockwise at the JOG operation speed [P3-12].

o

Press [SET] again and the manual JOG operation finishes and the servo turns off.

6. Press [MODE] for a while and then you return to the parameter screen [Cn-00].

Related Parameters Speed Initial
[P3-08] Speed command acceleration time [ms] 0
[P3-09] Speed command deceleration time [ms] 0
[P3-10] Speed command S-curve time [ms] 10
*[P3-11] Speed operation pattern 0
[P3-12] JOG operation speed [RPM] 500

The parameter marked with “*” cannot be modified when the servo is on.
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5-4

[Example of handling manual JOG operation]

Order Loader Displays Keys to Use What to Do
u ) Displays the speed control mode
1 | 51151 with main power and control
- = -= power permitted.
Pt 7% n Press [MODE] to move to [Cn-
2 LT L 00}
'l > Press [SET] to enter manual
3 0010 JOG operation.
= n Press [SET] to turn on the servo.
N a7 an
Press and hold [UP] when the
5 j.' | I IO n servo is on and the motor turns
gy N | oot forward (CCW). Lift your hand
off the key and the motor stops.
Press and hold [DOWN] when
ey the servo is on and the motor
6 100" 0N n turns reverse (CW). Lift your
- = - hand off the key and the motor
stops.
Y gl u Press [SET] and the servo
7 10007 15 changes to OFF.
"~ N Hx: Press [MODE] for a second and
8 [ i X ] J ‘ you return to the parameter
- i screen [Cn-00].
% * " indicates flickering.




5. Handling and Operation

5.2.2

Program JOG Operation [Cn-01]

Continuously operates according to the program already set.

1.
2.

Press [SET] in [Cn-01] and [P-JoG] is displayed.

Press [SET] and [run] is displayed. The program JOG operation starts after the servo is turned on.

(If an alarm triggers at this moment, check the wiring of the servo and other possible causes before

restarting.)

Press [SET] again and the program JOG operation finishes and the servo is turned off.

Press [MODE] for a while and then you return to the parameter screen [Cn-00].

Four operation steps repeat continuously from 0 to 3. Operation speed and time can be set in the

following parameter:

Related Parameters Speed Initial
[P3-08] Speed command acceleration time [ms] 100
[P3-09] Speed command deceleration time [ms] 100
[P3-10] Speed command S-curve time [ms] 10
[P3-11] Speed operation pattern 0
Step Program Operation Speed Program Operation Time
0 [P3-13] [P3-17]
1 [P3-14] [P3-18]
2 [P3-15] [P3-19]
3 [P3-16] [P3-20]

[Example of handling program JOG operation]

Order Loader Displays Keys to Use What to Do
"~ S Displays the speed control mode
1 i B 10 with main power and control
e — - power permitted.
5 | m/ RN n Press [MODE] to move to [Cn-
Lo 00].
3 | m/ RN nn Press [UP] or [DOWN] to move to
Lo [Cn-01].
4 o 1 n Press [SET] to enter program
[} oL Jog operation.
Press [SET] and the motor starts
5 5~ o u operating according to the
e predefined program.
( Pt n Press [SET] again and the
6 - ™ 0 ™ operation ends. [done] is
UL SR N displayed.
7 " 0 (0 l n Press [MODE] for approximately
Lot Lo one second to return to [Cn-01].

¥ “_"indicates flickering.
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5.2.3 Alarm Reset [Cn-02]

Reset the alarm that went off.

1. Contact alarm reset: If you turn on ALMRST among input contacts, the alarm is reset and becomes
normal.

2. Operation alarm reset: If you press [SET] in the alarm reset [Cn-02] parameter among operation
handling parameters, [ALrst] is displayed. If you press [SET] again, the alarm is reset and becomes
normal.

% If the alarm keeps ringing after the reset, check and remove possible causes and then repeat
the process.

[Example of alarm reset]

Order Loader Displays Keys to Use What to Do
Pt Lo Displays the speed control mode
1 - - P with main power and control power
- o= - = permitted.
2 ”' P Mt ”-: ;"' n ' Press [MODE] to move to [Cn-00].
3 | YR 3w | n D@ - Press [UP] or [DOWN] to move to
L L [Cn-02].
4 oy _ oL _ n Press [SET] to enter alarm reset
| NN R R mode.
5 Jd 2 o ;_' n Press [SET] to reset the alarm.
DN [done] is displayed.
6 | O ¥ | :l n . Press [MODE] for a second to return
Lo L to [Cn-02].
% “_" indicates flickering.
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5.2.4 Reading Alarm History [Cn-03]

Check the saved alarm history.

[Example of getting alarm history]

Order Loader Displays Keys to Use What to Do
" Lo Displays the speed control mode
1 - - P with main power and control power
e — - permitted.
R = H x : n ]
2 Lo IR AR Press [MODE] to move to [Cn-00].
3 | S i nn Press [UP] or [DOWN] to move to
Lo Lyt [Cn-03].
4 oy oo n Press [SET] to start reading alarm
FeL e o history.
Press [SET] and the most recent
alarm code is displayed.
[ N | ' | n Example: Recent first history [AL-
S ot T e 42]: Main power failure occurred.
01: Latest alarm
20: 20th previous alarm
Press [UP] or [DOWN] to read alarm
history.
- - Example: The second previous
6 ,’ " ’J - : " : nn history [AL-10]: Over current (HW)
-t - occurred.
01: Latest alarm
20: 20th previous alarm
{ - Press [SET] to finish reading alarm
7 - - - e history.
L0 L n
[done] is displayed.
8 | S n Press [MODE] for a second to return
Lo il to [Cn-03].
% “_"indicates flickering.

% “AL-43" is not saved from OS Ver 1.02
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5.2.5

5-8

Alarm History Reset [Cn-04]

Delete all currently stored alarm history.

[Example of alarm history reset]

Order Loader Displays

Keys to Use

What to Do

Displays the speed control mode

1 WA L L with main power and control power
- DR )
permitted.
R = H x : n ]
2 Lo IR AR Press [MODE] to move to [Cn-00].
3 nn Press [UP] or [DOWN] to move to
[Cn-04].
4 n Press [SET] to enter alarm history
reset.
5 i (N L' n Press [SET] to delete alarm history.
N N N [done] is displayed.
6 | U w H X n Press [MODE] for a second to return
Lo LV to [Cn-04].

% “_” indicates flickering.




5. Handling and Operation

5.2.6

Auto Gain Tuning [Cn-05]

Perform automatic tuning operation.

1.
2.

Press [SET] from the [Cn-05] parameter and [Auto] is displayed.

Press [SET] and [run] is displayed and automatic gain tuning starts.

If an alarm triggers at this moment, check the wiring of the servo and other possible causes before

restarting.

When gain adjustment is completed, inertia ratio [%] is displayed, and [P1-00], [P1-06] and [P1-08]
is automatically changed and saved.

Related Parameters Name Initial
[P1-20] Auto gain tuning speed [100 RPM] 8
[P1-21] Auto gain tuning distance 3
[Example of handling auto gain tuning]
Order Loader Displays Keys to Use What to Do
" Lo Displays the speed control mode
1 - - P with main power and control power
e — - permitted.
[ R w H x - n )
2 Lo IR AR Press [MODE] to move to [Cn-00].
3 N u H nn Press [UP] or [DOWN] to move to
Lo LU [Cn-05].
4 i_'l | n Press [SET] to enter automatic gain
oL L tuning.
n Press [SET] to start three cycles of
5 - - forward rotation and reverse
ot rotation.
Upon completion of automatic
Vit 1 tuning, the tuning result will be
6 't (1 - displayed on the loader.
Press [SET] for retuning.
7 N u H n Press [MODE] for a second to
Lo Lt return to [Cn-05].
% “_"indicates flickering.
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52.7

Perform phase Z search operation.

1. Press [SET]in [Cn-06] and [Z-rtn] is displayed.

2. Press [SET] and [run] is displayed and the servo turns on.

Phase Z Search Operation [Cn-06]

3. While you hold down UP, the motor keeps turning forward (CCW) until it finds the phase Z position
of the encoder.

4. While you hold down DOWN, the motor keeps turning counterclockwise until it finds the phase Z
position of the encoder.

5. Press [SET] and [done] is played and the phase Z search ends.

¥ This function is useful for finding the Z position and assembling it by a specific standard.

Related Parameters Name Initial
[P3-07] Phase Z search operation speed setting [RPM] 10
[Example of handling phase Z search operation]
Ord .
or Loader Displays Keys to Use What to Do
Mt S Displays the speed control mode with
1 - - - main power and control power
P R Ny | .
permitted.
R H x n )
2 Lo iy Press [MODE] to move to [Cn-00].
3 | U u H nn Press [UP] or [DOWN] to move to
Lot L0y [Cn-086].
4 .'l IR(INI N[N u Press [SET] to enter phase Z search
L [ N | operation.
5 >~ N " n Press [SET] to turn on the servo.
Press [UP] and the motor turns
6 1 IN un forward (CCW) until it finds phase Z.
o Press [DOWN] and the motor turns
reverse (CW) until it finds phase Z.
Press [SET] to end the phase Z
7 o ([ L' n search operation mode.
L The servo turns off and [done] is
displayed.
8 | RSN ¥ H uf n Press [MODE] for a second to return
Lot L0y to the parameter screen [Cn-06].
% “_ indicates flickering.
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5. Handling and Operation

5.2.8 Input Contact Forced ON/OFF [Cn-07]

The drive forcibly turns on/off the input contact without an upper level controller or 1/O jig.

(1) Input Contact Forced ON/OFF Setting

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

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

[Input Contact Setting]

Number A) ©) ®) @ 6)
CN1

pin 48 18 19 20 46 17

number

(5) 4 (3) ) 1)

21 22 23 a7

Allocated

default | orop | Emg | cwum
signal
name

Press [UP] on each digit and the (A), (8), (6), (4), and (2) signals turn on or off forcibly.
Press [DOWN] on each digit and the (9), (7), (5), (3), and (1) signals turn on or off forcibly.

CCWLIM DIR ALMRST SPD3 SPD2 SPD1 SVON

Press [MODE] to move to another digit.

LSELECTRFC |5'11
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(2) Example of Input Contact Forced ON/OFF

(SVON ON — EMG ON — EMG OFF — SVON OFF)

[Example of handling input contact forced ON/OFF]

Order Loader Displays Keys to Use What to Do
[ R w H x - n )
1 Lo IR AR Press [MODE] to move to [Cn-00].
) | S b | nn Press [UP] or [DOWN] to move to
Lo it [Cn-07].
3 [ B R i i N n Press [SET] to enter input forced
L L L ON/OFF mode.
4 n Press [SET] to enter forced input bit
Laalt setting.
5 l u Press [DOWN] to turn on the servo
Pl forcibly.
P Press [MODE] at the blinking cursor
6 | M n n to move to the desired digit, DIGIT
T 5.
7 ] n Press [DOWN] to turn on EMG
{ forcibly.
8 ] n Press [DOWN] to turn off EMG
daart ] forcibly.
9 l n u Press [MODE] at the cursor to move
ok to the desired digit, DIGIT 1.
10 n Press [DOWN] to turn off the servo
Tant forcibly.
P - Press [SET] to end input forced
donf ©
[done] is displayed.
12 | R i n Press [MODE] for a second to
Lot it return to [Cn-07].
% “_ indicates flickering.
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5.2.9

(1)

Output Contact Forced ON/OFF [Cn-08]

Without an upper level controller or 1/O jig, the drive forcibly turns on/off the output contact.

Output Contact Forced ON/OFF Setting

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

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

[Output Contact Setting]

Number (5) (4) 3 2 (1)
CN1 - pin 45 44 43 40/41 | 38739
number

Allocated default

. INPOS BRAKE ZSPD READY | ALARM
signal name

Press [UP] on each digit and the (4) and (2) signals are turned on or off for forced output.

Press [Down] on each digit and the (5), (3) and (1) signals are turned on or off for forced
output.

Press [MODE] to move to another digit.

LSELECTRFC | 5-13
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(2) Example of Output Contact Forced ON/OFF

(BRAKE OFF)

[Example of handling output contact forced ON/OFF]

Order Loader Displays Keys to Use What to Do
[ RN w H x - n )
1 Lo IR AR Press [MODE] to move to [Cn-00].
5 | S v H x nn Press [UP] or [DOWN] to move to
Lot L0t [Cn-08].
3 L oo n Press [SET] to enter input forced
NN R iy | ON/OFF setting.
4 INH N n Press [SET] to enter forced output bit
b setting.
Ve Press [MODE] at the blinking cursor
5 9 '5,’ n to move to the desired digit, DIGIT 2,
i and it rotates.
e | @ @ @IL ) n Press [UP] to turn off the brake
Eu H | signal.
( - n Press [SET] to end input forced
CUL UL [done] is displayed.
8 | S v H x n Press [MODE] for a second to return
Lot L to [Cn-08].
% “_ indicates flickering.




5. Handling and Operati

on

5.2.10 Parameter Reset [Cnh-09]

Reset parameter data.

[Example of initializing parameters]

Order Loader Displays Keys to Use What to Do
" Lo Displays the speed control mode with
1 - - P main power and control power
e — - permitted.
," o Wit :-: ;"l n Press [MODE] to move to [Cn-00].
5 | U w H x nn Press [UP] or [DOWN] to move to
Ln LYl [Cn-09].
3 ::‘ " 1 “ "- n Press [SET] to enter parameter reset.
4 o ;_' n Press [SET] to reset data.
DN R N [done] is displayed.
5 | U w H x n Press [MODE] for a second to return
Ln LYl to [Cn-09].

[Cn-09 In the case of parameter initialization, unapplied parameters]

Parameter Detailed parameter
PO-XX P0-00~P0-02, P0O-04, P0-05, P0O-10, PO-11, PO-27~P0-29
P2-XX P2-00~P2-10, P2-17, P2-18, P2-20, P2-21

% “_"indicates flickering.
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5.2.11 Automatic Speed Command Offset Correction

5-16

[Cn

-10]

This calibrates the offset of analog speed commands automatically.

The range of adjustable speed command analog voltage is from +1 V to -1 V. If offset voltage
exceeds this range, [oVrnG] is displayed and calibration is not allowed.

You can check the corrected offset value in the analog speed offset [P2-18].

[Example of handling automatic speed command offset calibration]

Order Loader Displays Keys to Use What to Do
1 ,’_ - ”_ " L" n Press [MODE] to display [Cn-00].
2 | SR H x | nu Press [UP] or [DOWN] to move to
Lo L [Cn-10].
3 ’:‘ - ': - - n Press [SET] to enter offset correction
" L '
Lt e L Press [SET] to compensate offset.
4 or n [done] is displayed.
- If the value exceeds the allowed
PR N IR | range, [oVrnG] is displayed.
LV ey e
5 | SR H x | n Press [MODE] for a second to return
Lot 00 to [Cn-10].
% “_ indicates flickering.




5. Handling and Operation

5.2.12 Automatic Torgue Command Offset Correction
[Cn-11]

This calibrates the offset of analog torque commands automatically.

The range of adjustable torque command analog voltage is from +1 V to -1 V. If offset
voltage exceeds this range, [o0VrnG] is displayed and calibration is not allowed.

You can check the corrected offset value in the analog torque offset [P2-21].

[Example of handling automatic torque command offset correction]

Order Loader Displays Keys to Use What to Do
1 ,’- ' Mt ,’_" i; n Press [MODE] to display [Cn-00].
2 RN HIN nu Press [UP] or [DOWN] to move to
Lo LR [Cn-11].
3 ’:‘ R - - n Press [SET] to enter offset correction
" NGy ey '

.
D
.
L..
-

d
]
'

Press [SET] to compensate offset.

4 or . . n [Done] is displayed.
If the value exceeds the allowed

_ range, [oVrnG] is displayed.
PN BN 9¢. fovinGlis display
5 It NN ll n . 7 Press [MODE] for a second to return
Lot [ & to [Cn-11].
% “_"indicates flickering.
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5.2.13 Manual Speed Command Offset Correction

5-18

[CNn-12]

This calibrates the offset value of analog speed commands manually. Example: -10

The range of adjustable speed command analog voltage is from +1 V to -1 V. If offset voltage
exceeds this range, [oVrnG] is displayed and calibration is not allowed.

You can check the corrected offset value in the analog speed offset [P2-18].

[Example of handling manual speed command offset correction]

Order Loader Displays Keys to Use What to Do
1 ,’ ' Mt ,"‘;" n Press [MODE] to display [Cn-00].
5 | U nu Press [UP] or [DOWN] to move to
Lot L [Cn-12].
3 ;-" ”' L‘ ,’ 1 n Press [SET] to enter offset correction.
= Press [SET] to enter offset correction
4 ": n setting.
= The current offset value displayed.
5 1 107 nn Press [UP] or [DOWN] to adjust the
[ value.
n Press [SET] to save the adjusted
- offset value.
6 ,-" M ;- or [Done] is displayed.
— — If you press [MODE] and it will not be
saved.
7 R i | n Press [MODE] for a second to return
Lot L to [CNn-12].
% “_ indicates flickering.
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5.2.14 Manual Torque Command Offset Correction
[CNn-13]

This calibrates the offset value of analog torque commands manually.

The range of adjustable torque command analog voltage is from +1 V to -1 V. If offset
voltage exceeds this range, [o0VrnG] is displayed and calibration is not allowed.

You can check the corrected offset value in the analog torque command offset [P2-21].

[Example of handling manual torque command offset correction]

Order Loader Displays Keys to Use What to Do
1 ,’ ' Mt ,"‘;" n Press [MODE] to display [Cn-00].
5 | U b nu Press [UP] or [DOWN] to move to
Lot il [Cn-13].
3 ;-" s " ;- ,’ 1 n Press [SET] to enter offset correction.
— Press [SET] to enter offset correction
4 .." ": n setting.
et The current offset value displayed.
5 a0 nn _ Press [UP] or [DOWN] to adjust the
=1 L value.
n Press [SET] to save the adjusted
- offset value.
6 ,-" M ;- or [Done] is displayed.
— — If you press [MODE] and it will not be
saved.
7 | SR b n Press [MODE] for a second to return
Lot il to the parameter screen [Cn-13].
% “_"indicates flickering.
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5.2.15 Absolute Encoder Reset [Cn-14]
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Initialize values of [St-16], [St-17],[St-18] to “0” when It is connected with Multi turn Motor.

[Example of how to use Absolute Encoder Reset]

Orde

] Loader Displays Keys to Use What to Do
g x H x| n . ]
1 Lo RN} Press [MODE] key to display [Cn-00].
5 r RN H N [ nn Move to [Cn-14] by Pressing [UP] or
Lo [ R & [DOWN] key.
n When pressing [SET] key, the value of
- absolute encoder data will be initialized
3 "-"' ”- ,’ " - or o0 “0”. Then, it will be displayed [donE].
- = When pressing [MODE] key, it will be
n returned to [Cn-14] without initialization.
4 | BN n Press [MODE] for a second to return to
Lo the parameter screen [Cn-14].
% “_indicates flickering.
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Initialization [Cn-15]

Reset the instantaneous maximum load factor to O.

5.2.16 Instantaneous Maximum Load Factor

[Example of initializing the instantaneous maximum load factor]

Order Loader Displays Keys to Use What to Do
[ R w H x n . ]
1 LN RN} Press [MODE] to display [Cn-00].
5 | mSSN H g nn Press [UP] or [DOWN] to move to
Lo 0 [Cn-15].
3 | U | (il | i, n Press [SET] to enter instantaneous
Lot L) maximum load factor initialization.
4 [ n Press [SET] and the current
1L maximum load factor is displayed.
: "" Press [UP] and the forward direction
= maximum load factor is displayed.
5 or nn Press [DOWN] and the reverse
Y direction maximum load factor is
- 1 displayed.
n Press [SET] and the instantaneous
- maximum load factor is reset.
6 ,-" 117 ;- or [Done] is displayed.
— — If you press [MODE] and will not
reset.
7 | m (I ll: n Press [MODE] for a second to return
Lot 0 to [Cn-15].
% “_"indicates flickering.
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5. Handling and Operation

5.2.17 Parameter Lock [CNn-16]

5-22

Lock or Unlock whole parameter.

[Example of locking or unlocking parameter]

Order Loader Displays Keys to Use What to Do
1 ,’: ' Mt Sﬂ n Press [MODE] to display [Cn-00].
9 | nOSIN H ug: nn Press [UP] or [DOWN] to move to
Lo [ E [Cn-16].
3 o)y _r o n Press [SET] to enter parameter lock
R R N R N setting.
I N '.- Press [UP] to unlock whole
L Lt parameter.
e oo
) atll Press [DOWN] to lock
LaLn whole parameter.
5 | nORSIN H uf: n Hold down [MODE] for a second to
Lot O return to [Cn-16].

< “_"indicates flickering.




5. Handling and Operation

5.2.18 Current Offset[Cn-17]

Store existing current offset value into [P0-27] ~ [P0-28] parameter.

[Example of setting current offset value]

Order Loader Displays Keys to Use What to Do
R x H n . : )
1 LN IR} Press [MODE] to display [Cn-00].
2 [ a(w 0 nn . Press [UP] or [DOWN] to move to
LN I [Cn-17].
3 | O I n Press [SET] to enter current offset
LoreL Ly value setting.
( Pt Press [SET] to store U phase current
6 P N n offset value into [P0-27] and V phase
- - current offset value into [P0-28].
7 [ R H x| n ; Hold down [MODE] for a second to
L [ & return to [Cn-17].
% “_"indicates flickering.
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6. Communication Protocol

6 Communication Protocol

6.1 Overview and Communication
Specifications

6.1.1 Overview

The L7 servo drive uses RS-422 serial communication. By connecting it to a PC or an upper
level controller, you can test drive it or change gain tuning and parameters.

You can also operate or handle communication of up to 32 axes by connecting multiple L7
servo drives via a multi-drop method.

(1) Serial Communication Access through RS422

PC Drive

Serial Port -
RS-232C/422
Communication CN4 .
Converter

(2) Multi-Drop Access through RS422 (up to 32 machines)

Servo Servo Servo
PC Drive Drive Drive
\@ CN4 CN4 CN4
S 4 N
> CN3 CN3 CN3

Serial Port

RS-232C/422
Communication
Converter

*

NOTE 1) When using a PC as the upper level controller, you have to use the RS232/RS485 communication
converter.

The CN3 and the CN4 connector pins of the servo drive are connected on a one-to-one basis internally,
making multi-drop wiring easy.




6. Communication Protocol

6.1.2 Communication Specifications and Cable
Access Rate

(1) Communication Specifications

Item Specifications
Communication standard ANSI/TIA/EIA-422 standard
Communication protocol MODBUS-RTU

Data bit 8 bit
Data
Stop bit 1 bit
Type
Parity None
Synchronous method Asynchronous

9600 /19200/38400/57600 [bps]
[P0O-04] can be selected.

Transmission distance Up to 200 [m]

Transmission speed

Current consumption 100 [mA] or below

(2) Connection of CN3 and CN4 Connector Pins

. 4 8 v 8
= = = =
CN 3 CN 4
Pin Number Pin Function

1 Not for use.
2 Terminating resistance connection note 1)
3 RXD+
4 TXD-
5 TXD+
6 RXD-
7 Not for use.
8 GND

NOTE 1) In case of multi access connection, apply terminating resistance by connecting Pin 2 of the last
drive to Pin 6 (RXD-). Use 12022 for terminal resistor

NOTE 2) Connect TXD+ and TXD-, and RXD+ and RXD- in twisted pairs.
NOTE 3) The TXD and RXD in the above table are based on the servo drive.
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6. Communication Protocol

6.2

6.2.1

(1) Sending Packet Structure

Communication Protocol Base Structure

The communication of the L7 servo drive complies with the international standard MODBUS-

RTU protocol.

For information about items not covered in this manual, refer to the following

standard. (Related standard: Mudbugs application protocol specification 1.1b, 2006.12.28)

Also, the concept of sending and receiving in this manual is based on the host.

Sending/Receiving Packet Structure

The maximum sending/receiving packet length of the MODBUS-RTU protocol is 256 bytes.
Make sure that the total length of the sending/receiving packet does not exceed 256 bytes.

The MODBUS-RTU communication mode requires space of at least 3.5 char between the
end of the previous packet and the beginning of the next packet as show in the following
image to distinguish packets.

Packet1

Packet2

Packet3

at least 3.5 char

at least 3.5 char

A

\J

4.5 char

Additional

Functio

Address n Code Data Error Check
Bytes 0 1 2 n-1 n
Details Node ID Function Data CRC (MSB) | CRC (LSB)
(2) Receiving Packet Structure
[Normal Response]
Additional | Function
Address Code Data Error Check
Bytes 0 1 2 n-1 n
Details Node ID Function Data CRC (MSB) | CRC (LSB)
[Abnormal Response]
Additiona | Functio
| Address | n Code Data Error Check
Bytes 0 1 2 3 4
Descripti Function+ .
on Node ID 0x80 Exception code CRC (MSB) | CRC (LSB)
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6. Communication Protocol

6-4

(3) Protocol Packet Code

= Node ID
Indicates the exchange number of the servo drive to send.
Set the exchange number of the servo drive to [P0-05].

= Function Code

The following are the Modbus-RTU standard function codes supported by the L7 servo drive.

. Comman . Purpose
Category d Cod Details -
Code Read Write

A 0x03 Read single register o

[ Public function 0x03 Read multi register o

S code 0x06 Write single register o

e 0x10 Write multi register o

d  User defined Ox6A Read each block register o

function code

n

gl
For read register commands, the Modbus address, the number of registers, and the number of
bytes will be set. For write register commands, the Modbus address, the number of bytes, and
other necessary values will be set.

[Receiving]
In the case of read register commands, normal responses are received with the same node ID
and function code as they are sent. In terms of data, registers are received according to the
order of sent registers.
In the case of write single register commands, the same data as those sent are received. In the
case of write multi registers, the start address of the register, whose data were to be used with
the write multi register command, and the number of registers are received.
Abnormal responses consist of hode ID, error code, and exception code. The packet structure is
the same for all abnormal responses regardless of their function codes.

(4) CRC

Enter the 16-bit CRC check sum. Send 1 byte of MSB and LSB each.

(5) Exception Code

The followings are the exception codes for all abnormal responses of all function codes
supported in the L7 servo drive.

Exception Code Description
0x01 Unsupported function codes
0x02 Invalid register address
0x03 Non-matching node IDs or CRC check errors
0x04 Command handling failure
0x05 Waiting(state of preparing data)
0x06 Locking(state of locking parameter)




6. Communication Protocol

6.2.2 Protocol Command Codes

(1) Read Single Register (0x03)

Read the single register (16-bit data) value.

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x03 1 Function 0x03
2 Starting Address  Hi 0x00 2 Byte Count 0x02
3 Starting Address Lo 0x6B 3 Register Value Hi 0x02
4 Quantity of Register Hi 0x00 4 Register Value Lo 0x2B
5 Quantity of Register Lo 0x01 5 CRC Hi
6 CRC Hi 6 CRC Lo
7 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code 0x03 + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address(Node-ID) Node-ID
Function Code 03
Staring Address Hi 00
Starting Address Lo 6B
Quantity of Registers Hi 00
Quantity of Registers Lo 01
CRC Hi CRC Hi
CRC Lo | CRC Lo |
- Request
« Response N
Slave Address(Node~ID) Node-ID
Function Code 03
Byte Count 06
Register Value Hi (108) 02
Register Value Lo (108) )
CRC Hi CRC Hi
CRC Lo CRC Lo
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6. Communication Protocol

(2) Read Multi Register (0x03)

Read the continuous register block (16-bit data) value.

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x03 1 Function 0x03
2 Starting Address  Hi 0x00 2 Byte Count 0x06
3 Starting Address Lo 0x6B 3 Register Value Hi 0x02
4 Quantity of Register Hi 0x00 4 Register Value Lo 0x2B
5 Quantity of Register Lo 0x03 5 Register Value Hi 0x00
6 CRC Hi 6 Register Value Lo 0x00
7 CRC Lo 7 Register Value Hi 0x00
8 Register Value Lo 0x64
9 CRC Hi
10 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code 0x03 + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address(Node-ID) Node-ID
Function Code 03
Staring Address Hi 00
Starting Address Lo 6B
Quantity of Registers Hi 00
Quantity of Registers Lo 01
CRC Hi CRC Hi
CRC Lo CRC Lo
Request

6-6

<

>

<
Response

Slave Address(Node~ID)
Function Code

Byte Count

Register Value Hi (108)
Register Value Lo (108)
CRC Hi

CRC Lo

Node-ID

03

06

02

2B

CRC Hi

CRC Lo




6. Communication Protocol

(3) Write Single Register (0x06)

Write values on the single register (16-bit data).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x06 1 Function 0x06
2 Register Address Hi 0x00 2 Register Address Hi 0x00
3 Register Address Lo 0x01 3 Register Address Lo 0x01
4 Register Value Hi 0x00 4 Register Value Hi 0x00
5 Register Value Lo 0x03 5 Register Value Lo 0x03
6 CRC Hi 6 CRC Hi
7 CRC Lo 7 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code 0x06 + 0x80
2 Exception Code 0x01 ~ 0x06
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 06
Register Address Hi 00
Register Address Lo 01
Register Value Hi (1) 00
Register Value Lo (1) 03
CRC Hi CRC Hi
CRC Lo | CRC Lo |
- Request

<

>

<
Response

CRC Hi
CRC Lo

Slave Address (Node-ID)
Function Code

Register Address Hi
Register Address Lo
Register Value Hi (1)
Register Value Lo (1)

Node-ID

06

00

01

00

00

CRC Hi

CRC Lo




6. Communication Protocol

(4) Write Multi Register (0x10)

Writes values on the continuous register block (16-bit data).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function 0x10 1 Function 0x10
2 Starting Address  Hi 0x00 2 Starting Address  Hi 0x00
3 Starting Address Lo 0x01 3 Starting Address Lo 0x01
4 Quantity of Registers Hi 0x00 4 Quantity of Registers Hi 0x00
5 Quantity of Registers Lo 0x02 5 Quantity of Registers Lo 0x02
6 Byte Count 0x04 6 CRC Hi
7 Register Value Hi 0x00 7 CRC Lo
8 Register Value Lo Ox0A
9 Register Value Hi 0x01 Error Receiving Packet
10 Register Value Lo 0x02 Byte Content Value
11 CRC Hi 0 Node ID 0x00
12 CRC Lo 1 Error Code 0x10 + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 10
Starting Address Hi 00
Starting Address Lo 01
Quantity of Registers Hi 00
Quantity of Registers Lo 02
Byte Count 04
Registers Values Hi 00
Registers Values Lo 0A
Registers Values Hi 01
Registers Values Lo 02
CRC Hi CRC Hi
CRC Lo CRC Lo
Request
b Response
Slave Address (Node-ID) Node-ID
Function Code 10
Starting Address Hi 00
Starting Address Lo 01
Quantity of Registers Hi 00
Quantity of Registers Lo 02
CRC Hi CRC Hi
CRC Lo CRC Lo




6. Communication Protocol

(5) Read Each Block Register (Ox6A)

Read values on the discontinuous register block (16-bit data).

Sending Packet Normal Receiving Packet
Byte Content Value Byte Content Value
0 Node ID 0x00 0 Node ID 0x00
1 Function Ox6A 1 Function Ox6A
2 Byte Count 0x06 2 Byte Count 0x06
3 Address Hi 0x00 3 Register Value Hi 0x02
4 Address Lo 0x01 4 Register Value Lo 0x2B
5 Address Hi 0x00 5 Register Value Hi 0x00
6 Address Lo 0x04 6 Register Value Lo 0x00
7 Address Hi 0x00 7 Register Value Hi 0x00
8 Address Lo 0x08 8 Register Value Lo 0x64
9 CRC Hi 9 CRC Hi
10 CRC Lo 10 CRC Lo
Error Receiving Packet
Byte Content Value
0 Node ID 0x00
1 Error Code O0x6A + 0x80
2 Exception Code 0x01 ~ 0x04
3 CRC Hi
4 CRC Lo
Example)
Slave Address (Node-ID) Node-ID
Function Code 6A
Byte Count 06
Address Hi (First) o1
Address Lo 00
Address Hi (Second) 02
Address Lo 04
Address Hi (Third) 00
Address Lo 0A
CRC Hi CRC Hi
CRC Lo CRC Lo
Request

>

<
Response

Slave Address (Node-ID) Node-ID
Function Code 6A
Byte Count 06
Address’s Value Hi (First) 02
Address’s Value Lo 2B
Address’s Value Hi (Second) 00
Address’s Value Lo 00
Address’s Value Hi (Third) 00
Address’s Value Lo 05
CRC Hi CRC Hi
CRC Lo CRC Lo




6. Communication Protocol

6.3 L7 Servo Drive Communication Address
Table

6.3.1 Operation Status Parameter Communication
Address Table

CommumeEne Parameter Name Parameter Material Type
n Address Number yp
(Decimal : :
Number) Operation Status Display Parameter
INT16
BITO: Alarm
BIT1: Servo on
BIT2: Warning
BIT3: CCW limit
BIT4: CW limit
0 Current operation status St- 00 BITS: Zero speed
BIT6: In speed
BIT7: In position
BIT8: Power ready
BIT9: Analog command active
BIT10 - BIT13: Control mode
(0: Trq, 1: Spd, 2: Pos, 3: Spd/Pos,
4: Trg/Spd, 5: Trg/Pos)
2 Current operation speed St-01 INT16
4 Current command speed St-02 INT16
6 Tracking position pulse - L
St-03 INT32
8 Tracking position pulse - H
10 Position command pulse - L
St- 04 INT32
12 Position command pulse - H
Remaining position pulse -
14 L
— — St- 05 INT32
Remaining position pulse -
16
H
18 Input pulse frequency — L
St- 06 INT32
20 Input pulse frequency - H
22 Current operation torque St- 07 INT16
24 Current command torque St- 08 INT16
26 Accumulated overload rate St-09 INT16
o8 Instantaneous maximum St-10 INT16
load factor
30 Torque limit value St-11 INT16
32 DC Link Voltage St-12 UINT16
34 Regenerative overload St-13 UINT16
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6. Communication Protocol

CEMIIIMIETE Parameter Name PEITETEE Material Type
n Address Number yp
(Decimal : :
Number) Operation Status Display Parameter
36 Input contact status St-14 UINT16
38 Output contact status St-15 UINT16
40 Single-turn data - L
St-16 INT32
42 Single-turn data - H
44 Single-turn data (degree) St-17 UINT16
46 Multi-turn data - L
St-18 INT32
48 Multi-turn data - H
50 Temperature in the servo St-19 INT16
drive
52 Rated motor speed St-20 UINT16
54 Maximum motor speed St-21 UINT16
56 Rated motor current St-22 UINT16
58 Phase U current offset St-23 INT16
60 Phase V current offset St-24 INT16
UINT16
BITO-BIT4: Drive capacity
(1: 100w, 2: 200W, 3: 400W, 4: 750W, 5:
62 Software version St- 25 1kw, 6: 3.5kW)
BIT5-BIT14: Version number
BIT 15: Encoder type
(0: Quadrature, 1: Serial)
64 FPGA version St- 26 UINT16
66 Analog torque command St-27 INT16
68 Reserved
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6. Communication Protocol

6.3.2 System Parameter Communication Address

Table

The following table lists Modbus communication addresses for the system parameter group

[PO-xx].

ConmArr&lérrléc;zitlo Parameter Name PﬁLanTbeéfr Material Type
E\l%enill;ne ?)I System Parameter
70 Motor 1D PO - 00 UINT16
72 Encoder Type PO -01 UINT16
74 Encoder pulse PO - 02 UINT16
76 Select operation mode PO - 03 UINT16
78 RS-422 communication speed PO - 04 UINT16
80 System ID PO - 05 UINT16
82 Main power input mode PO - 06 UINT16
84 RST checking time PO - 07 UINT16
86 Start-up display parameter PO - 08 UINT16
88 Regenerative overload derating PO - 09 UINT16
90 Regenerative resistance value PO - 10 UINT16
92 Regeneégg\;iitr;sistance PO - 11 UINT16
94 Overload detection base load PO - 12 UINT16
factor
96 Continuous overload warning PO - 13 UINT16
level

98 Encoder output pre-scale - L PO - 14 INT32
100 Encoder output pre-scale - H
102 PWM OFF delay time PO - 15 UINT16
104 Dynamic brake control mode PO - 16 UINT16
106 Function setting bit PO - 17 UINT16
108 DAC output mode PO - 18 UINT16
110 DAC output offset 1 PO - 19 INT16
112 DAC output offset 2 PO - 20 INT16
114 Reserved PO-21
116 Reserved PO - 22
118 DAC output scale 1 PO - 23 UINT16
120 DAC output scale 2 PO —24 UINT16
122 Reserved PO - 25
124 Reserved PO - 26
126 U Phase Current Offset PO - 27 INT16
128 V Phase Current Offset PO - 28 INT16
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Communicatio
n Address

Parameter Name

Parameter
Number

Material Type

130 W Phase Current Offset PO - 29 INT16
132 Reserved
134 Reserved
136 Reserved
138 Reserved

LSE ecrric | 6-13




6. Communication Protocol

6.3.3 Control Parameter Communication Address

Table
The following table lists Modbus communication addresses for the control parameter group
[P1-xx].
ConmArglérr];ztlo Parameter Name PﬁLanTbeéfr Material Type
E\lDuen?nlt;r(la ?)I Control Parameter
140 Inertia ratio P1-00 UINT16
142 Position proportional gain 1 P1-01 UINT16
144 Position proportional gain 2 P1-02 UINT16
146 Position command filter time P1-03 UINT16
constant
148 Position feedforward gain P1-04 UINT16
150 Position feedforward filter time P1-05 UINT16
constant
152 Speed proportional gain 1 P1-06 UINT16
154 Speed proportional gain 2 P1-07 UINT16
156 Speed integral time constant 1 P1-08 UINT16
158 Speed integral time constant 2 P1-09 UINT16
160 Speed command filter time P1-10 UINT16
constant
162 Speed feedback filter time P1-11 UINT16
constant
164 Torqgue command filter time P1-12 UINT16
constant
166 Forward rotation torque limit P1-13 UINT16
168 Reverse rotation torque limit P1-14 UINT16
170 Gain transfer mode P1-15 UINT16
172 Gain transfer time P1-16 UINT16
174 Resonance avoidance operation P1-17 UINT16
176 Resonance avoidance frequency P1-18 UINT16
178 Resonance avoidance range P1-19 UINT16
180 Auto gain tuning speed P1-20 UINT16
182 Auto gain tuning distance P1-21 UINT16
184 Torque control speed limiting mode P1-22 UINT16
186 Speed limit P1-23 UINT16
188 Control P transfer torque P1-24 UINT16
190 Control P transfer speed P1-25 UINT16
192 Control P transfer acceleration P1-26 UINT16
194 Control P transfer position error P1-27 UINT16
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ConmAn;l(er;(lecse;tlo Parameter Name PSLar;nbeéfr Material Type
g\lDuen(":lllTe ?)I Control Parameter
196 Reserved
198 Reserved
200 Reserved
202 Reserved
204 Reserved
206 Reserved
208 Reserved
210 Reserved
212 Reserved
214 Reserved
216 Reserved
218 Reserved
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6. Communication Protocol

6.3.4 Input/Output Parameter Communication
Address Table

The following table lists Modbus communication addresses for the input/output parameter
(analog and digital) parameter group [P2-xx].

ConmArElérr];ztlo Parameter Name PﬁLanTbeéfr Material Type
E\l%enill;r(la ?)I Input/Output Parameter

220 Input signal definition 1 P2 -00 UINT16
222 Input signal definition 2 P2-01 UINT16
224 Input signal definition 3 P2 -02 UINT16
226 Input signal definition 4 P2 -03 UINT16
228 Input signal definition 5 P2 -04 UINT16
230 Output signal definition 1 P2 - 05 UINT16
232 Output signal definition 2 P2 - 06 UINT16
234 Output signal definition 3 P2 -07 UINT16
236 Input signal logic definition 1 P2 -08 UINT16
238 Input signal logic definition 2 P2 -09 UINT16
240 Output signal logic definition P2-10 UINT16
242 Range of output for position reached pP2-11 UINT16
244 Zero speed output range P2-12 UINT16
246 Range of output for speed reached P2 -13 UINT16
248 Brake output operation speed P2-14 UINT16
250 Brake output delay time P2 -15 UINT16
252 Position pulse clear mode P2 -16 UINT16
254 Analog speed command scale P2 -17 UINT16
256 Analog speed command offset P2 -18 INT16
258 Zero speed clamp speed P2-19 UINT16
260 Analog torque command scale P2 -20 UINT16
262 Analog torque command offset P2-21 INT16
264 Zero speed clamp voltage P2 -22 UINT16
266 Reserved

268 Reserved

270 Reserved

272 Reserved

274 Reserved

276 Reserved

278 Reserved
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6.3.5 Speed Operation Parameter Communication

Address Table

The following table lists Modbus communication addresses for the speed operation

parameter group [P3-xx].

ConmAn;lé?ézztlo Parameter Name PﬁLar;nbeéfr Material Type
E\lDuen?nll;ne ?)I Input/Output Parameter

280 Digital speed command 1 P3-00 INT16
282 Digital speed command 2 P3-01 INT16
284 Digital speed command 3 P3-02 INT16
286 Digital speed command 4 P3-03 INT16
288 Digital speed command 5 P3-04 INT16
290 Digital speed command 6 P3 - 05 INT16
292 Digital speed command 7 P3 - 06 INT16
294 Z search operation speed setting P3-07 UINT16
296 Speed command acceleration time P3-08 UINT16
298 Speed command deceleration time P3-09 UINT16
300 Speed command S-Curve time P3-10 UINT16
302 Speed operation pattern P3-11 UINT16
304 Manual JOG operation speed P3-12 INT16
306 Program JOG operation speed 1 P3-13 INT16
308 Program JOG operation speed 2 P3-14 INT16
310 Program JOG operation speed 3 P3-15 INT16
312 Program JOG operation speed 4 P3-16 INT16
314 Program JOG operation time 1 P3-17 UINT16
316 Program JOG operation time 2 P3-18 UINT16
318 Program JOG operation time 3 P3-19 UINT16
320 Program JOG operation time 4 P3-20 UINT16
322 Reserved

324 Reserved

326 Reserved

328 Reserved
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6. Communication Protocol

6.3.6 Position Operation Parameter Communication
Address Table

The following table lists Modbus communication addresses for the position operation
parameter group [P4-xx].

Communicatio Parameter .
Parameter Nam Material T
n Address arameter Name Number aterial type
(Decimal o .
Number) Position operation Parameter
330 Position input pulse logic P4 - 00 UINT16
332 Electronic ge?r_r?_tlo numerator P4 - 01 INT32
334 Electronic gear ratio numerator
1-H
336 Electronic gegr_r?_tlo numerator P4 - 02 INT32
338 Electronic gear ratio numerator
2—-H
340 Electronic gegr_r?_tlo numerator P4 -03 INT32
342 Electronic gear ratio numerator
3-H
344 Electronic geir_r?_tlo numerator P4 - 04 INT32
346 Electronic gear ratio numerator
4-H
348 Electronlc_gear ratio P4 - 05 UINT16
denominator 1
350 Electromc_gear ratio P4 - 06 UINT16
denominator 2
352 Electromc_ gear ratio P4 _ 07 UINT16
denominator 3
354 Electromc_gear ratio P4 -08 UINT16
denominator 4
356 Electronic gear ratio mode P4 -09 UINT16
358 Electronic gear ratio numerator P4 - 10 UINT16
offset
360 Position error range - L P4 -11 INT32
362 Position error range- H
364 Limit contact function P4 -12 UINT16
366 Backlash compensation P4 - 13 UINT16
368 Pulse input filter P4 -14 UINT16
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7. Product Specifications

7 Product Specifications

/7.1 Servo Motor

m Heat Sink Specifications

Type Dimensions(mm) Materials
AP04 250x250x6

APO6 250x250x6

APO8 250x250x12 Aluminum
AP13 350x350x20

AP18 550x550x30

AP22 650x650x35

NOTE 1) The data on the product features is measured when those heat sinks are applied.

7-1



7. Product Specifications

7.1.1 Product Features

Servo Motor Type (APM-00000) SAR3A | SAR5A SAO01A SA015A
Applicable Drive (L7o0Aoo) L7]A001 L71A002
Rated output [kw] 0.03 0.05 0.10 0.15
[N-m] 0.10 0.16 0.32 0.48
Rated torque
[kgf-cm] 0.97 1.62 3.25 4.87
Maximum [N-m] 0.29 0.48 0.96 1.43
instantaneous
[kgf-cm] 2.92 4.87 9.74 14.62
torque
Rated current [A] 1.07 1.20 1.38 1.73
Maximum current [A] 3.21 3.60 4.14 5.19
Rated rotation .
[r/min] 3000
speed
Maximum rotation .
[r/min] 5000
speed
. [kg-m2x10-4] 0.0164 0.02 0.05 0.06
Inertia moment
[gf-cm-s2] 0.0167 0.02 0.05 0.07
Allowed load inertia Motor inertia x 30 Motor inertia x 20
Rated power rate [kW/s] 5.56 | 10.55 | 23.78 35.34
Speed and position Standard Quad. Type Incremental 2048[P/R]
detector Option Serial Type(coming soon)
Protection . . . .
Fully closed-self-cooling IP55(excluding axis penetration)
method
Time rating Continuous
e Ambient
Specifications and 0~40[°C]
temperature
features -
Ambient )
L 20~80[%]RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration of 49[m/s2](5G)
Weight (k] 0.3 0.4 | 05 0.7
+ Rotation Speed — Torque Characteristics ¢
Tosque (Nl APM-SAR3A Torque [N APM-SAR5A Torque (M) APM-SAOLA
epeatedly used area [ 1], Repeatedly used area If?epeatédly used area
! .;;ee-:l Iu‘n-nl“” ) o o :I;n.-'_:en In'min]‘l.' ) . - ;;e‘edlrﬂv\inl.l. )

APM-SA015A

Togue [Nm]

__|Repeatedly used area | |
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7. Product Specifications

m Product Features

Servo Drive Type (APM-00000) SBO1A SB02A SBO4A
Applicable Drive (L70Aco) L7[JA002 L7C]1A004
Rated output [kwW] 0.10 0.20 0.40
[N-m] 0.32 0.64 1.27
Rated torque
[kgf-cm] 3.25 6.49 12.99
Maximum [N-m] 0.96 1.91 3.82
instantaneous
[kgf-cm] 9.74 19.48 38.96
torque
Rated current [A] 1.65 1.63 2.89
Maximum current [A] 4.95 4.89 8.67
Rated rotation .
[r/min] 3000
speed
Maximum rotation .
[r/min] 5000
speed
. [kg-m2x10-4] 0.11 0.18 0.32
Inertia moment
[of-cm-s2] 0.12 0.19 0.33
Allowed load inertia Motor inertia x 20
Rated power rate [kW/s] 8.89 | 22.26 | 50.49
Speed and Standard Quad. Type Incremental 3000[P/R]
position detector Option Serial Type 19[Bit]
Protection . . . .
Fully closed-self-cooling IP65(excluding axis penetration)
method
Time rating Continuous
e Ambient
Specifications 0~40[°C]
temperature
and features -
Ambient )
L 20~80[%]RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 0.8 | 11 | 16
+Rotation speed — Torque Characteristics ¢
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00000) SBNO1A | SBNO2A SBNO4A SBNO4A-BK
Applicable drive (L7ocAco) L7JA002 L7C]A004
Rated output [kW] 0.1 0.2 0.4 0.4
[N-m] 0.32 0.64 1.27 1.27
Rated torque
[kgf-cm] 3.25 6.49 12.99 12.99
Maximum [N-m] 0.95 191 3.82 3.82
instantaneous
torque [kgf-cm] 9.74 19.48 38.96 38.96
Rated current [A] 1.58 1.50 3.00 2.73
Maximum current [A] 4.74 4.50 9.00 8.19
Rated rotation [r/min] 3000
speed
Maximum rotation [/min] 5000
speed
[kg-m2x10-4] 0.11 0.18 0.32 0.25
Inertia moment
[gf-cm-s2] 0.12 0.19 0.33 0.26
Allowed load inertia Motor inertia x 20
Rated power rate [kW/s] 8.91 22.22 50.41 63.84
Speed and Standard Quad. Type Incremental 3000[P/R]
position detector Option Serial Type 19[Bit]
Protection . . . .
method Fully closed-self-cooling IP55(excluding axis penetration)
Time rating Continuous
Ambient o
Specifications temperature 0~40[ C]
and features AmD:
mbient e .
humidity 20~80[%]RH (no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [kg] 0.8 1.1 1.6 1.6
+ Rotation speed — Torque Characteristics ¢
APM-SBNO1A Toreue [Nml APM-SBNO4A

Targus [Nm]

__Repeatedly used area

Continuously used area
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00000) SCO4A SCO6A SCO8A SC10A
Applicable drive (L70Aoo) L70A004 L70A008 L70A010
Rated output [kW] 0.4 0.6 0.8 1.0
[N-m] 1.27 1.91 2.55 3.19
Rated torque
[kgf-cm] 12.99 19.49 25.98 32.48
Maximum [N-m] 3.82 5.73 7.64 9.56
instantaneous
[kgf-cm] 38.96 58.47 77.95 97.43
torque
Rated current [A] 2.82 3.58 4.83 5.37
Maximum current [A] 8.46 10.74 14.49 16.11
Rated rotation
' [r/min] 3000
speed
Maximum rotation
xim ! [r/min] 5000
speed
) [kg-m2x10-4] 0.67 1.09 1.51 1.93
Inertia moment
[of-cm-s2] 0.69 1.11 1.54 1.97
Allowed load inertia Motor inertia x 15
Rated power rate [kW/s] 24.05 | 33.39 | 43.02 | 52.57
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight k] 19 | 25 | 32 | 3.8
+ Rotation speed — Torque Characteristics ¢
Torque [Nm] APM_SCO4A Torgue [Nm] APM'SCOGA Toroue [Nm] APM-SC08A
40 A0 . . 15 . -
{ | | N 50 60 T T T T
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00O000) SC03D SCO05D SC06D SC07D
Applicable drive (L70Aon) L70A004 L70A008
Rated output [kw] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated torque
[kgf-cm] 14.61 21.92 26.79 31.66
Maximum [N-m] 4.30 6.45 7.88 9.31
instantaneous
[kgf-cm] 43.84 65.77 80.38 94.99
torque
Rated current [A] 2.59 3.23 3.82 4.42
Maximum current [A] 7.77 9.69 11.46 13.26
Rated rotation )
[r/min] 2000
speed
Maximum rotation )
[r/min] 3000
speed
_ [kg-m2x10-4] 0.67 1.09 1.51 1.93
Inertia moment
[gf-cm-s2] 0.69 1.11 1.54 1.97
Allowed load inertia Motor inertia X 15
Rated power rate [kW/s] 30.43 | 42.27 | 45.69 | 49.97
Speed and position Standard Quadrature Type Incremental 3000[P/R]
detector Option Serial Type 19[bit]
Protection Fully closed-self-cooling IP65(excluding axis
method penetration)
Time rating Continuous
o Ambient
Specifications and 0~40[°C]
temperature
features -
Ambient )
L 20~80[%]RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 19 | 25 | 32 | 39
+ Rotation speed — Torque Characteristics ¢
——— APM-SC03D Toraue () APM-SC05D Tesaue (Nmd APM-SC06D
" Repeatediy used area ....Repqated;y..u.sed“area .......... . L Repeatedlyusedarea  §
Continuously used area I | N Contmuouslyusedarea .................... - Contlnuouslyusedareal
I " o Sperd Imni.:lI ’ ’ " o Speed In’hn‘-‘:ll::I ’ " " Spaeed In’h.'n.:lI I
Torcuse [Himd APM-SCO07D
a0 b Repeatedlyusedarea
e " Sperd In'mi‘lvlI I
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7. Product Specifications

m Product Features

Servo Motor Type (APM-0000O0) SE09A SE15A SE22A SE30A SE06D SE11D
Applicable drive (L70Aon) L70A008 L70A020 L70A035 L70A008 L70A010
Rated output [kW] 0.9 1.5 2.2 3.0 0.6 1.1
[N-m] 2.86 4.77 7.00 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.23 48.72 71.45 97.43 29.23 53.59
Maximum [N-m] 8.59 14.32 21.01 28.64 8.59 15.75
instantaneous
[kgf-cm] 87.69 146.15 214.35 292.29 87.69 160.76
torque
Rated current [A] 4.95 8.23 11.98 17.16 3.97 6.28
Maximum current [A] 14.85 24.69 35.94 51.48 11.91 18.84
Rated rotation .
[r/min] 3000 2000
speed
Maximum rotation .
[r/min] 5000 3000
speed
) [kg-m2x10-4] 6.66 12.00 17.34 22.68 6.66 12.00
Inertia moment
[gf-cm-s2] 6.80 12.24 17.69 23.14 6.80 12.24
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 12.32 1899 | 2828 | 4020 | 1232 | 22098
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed:-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 55 75 | 97 | ms | 555 | 75
+ Rotation speed — Torque Characteristics ¢
Torgue (K] APM-SEQ9A Toraue [Nm] APM-SE15A Terque [Nm] APM-SE22A
E Repeatedly used area
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00000) SE16D | SE22D SEO3M SEO06M SEO09M SE12M
Applicable drive (L70Aon) L70A020 L70A004 L70A008 L70A010 L70A020
Rated output [kW] 1.6 2.2 0.3 0.6 0.9 1.2
[N-m] 7.64 10.50 2.86 5.73 8.59 11.46
Rated torque
[kgf-cm] 77.94 107.17 29.23 58.46 87.69 116.92
Maximum [N-m] 22.92 31.51 8.59 17.19 25.78 34.37
instantaneous
[kgf-cm] 233.83 321.52 87.69 175.30 263.06 350.75
torque
Rated current [A] 9.23 12.37 2.51 4.15 5.78 7.63
Maximum current [A] 27.69 37.11 7.53 12.45 17.34 22.89
Rated rotation
' [r/min] 2000 1000
speed
Maximum rotation
xim ! [r/min] 3000 2000
speed
) [kg-m2x10-4] 17.34 22.68 6.66 12.00 17.34 22.68
Inertia moment
[gf-cm-s2] 17.69 23.14 6.80 12.24 17.69 23.14
Allowed load inertia Motor inertia x 10
Rated power rate [KW/s] 33.65 4864 | 1232 | 2735 | 42859 | 57.89
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[hit]
Protection . . . .
Method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 97 | ms | s5 | 75 | 97 11.8

+ Rotation speed — Torque Characteristics ¢

Torque [Mm] APM_SElGD Torque [Nm] APM-SEZZD Torgue [Hm] APM_SEosM
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7. Product Specifications

m Product Features

Servo Motor Type (APM-0000O0) SEO5G SE09G SE13G SE17G SF30A SF50A
Applicable drive (L70Aon) L70A008 L70A010 L70A020 L70A035 | L70A050
Rated output [kw] 0.45 0.85 1.3 1.7 3.0 5.0
[N-m] 2.86 5.41 8.28 10.82 9.55 15.91
Rated torque
[kgf-cm] 29.23 55.21 84.44 110.42 97.43 162.38
Maximum [N-m] 8.59 16.23 24.83 32.46 28.64 47.74
instantaneous
[kgf-cm] 87.69 165.63 253.32 331.26 292.29 487.15
torque
Rated current [A] 3.97 6.47 10.00 12.75 16.70 27.40
Maximum current [A] 11.91 19.41 30.00 38.25 50.1 82.20
Rated rotation .
[r/min] 1500 3000
speed
Maximum rotation .
[r/min] 3000 5000
speed
. [kg-m2x10-4] 6.66 12.00 17.34 22.68 30.74 52.13
Inertia moment
[gf-cm-s2] 6.80 12.24 17.69 23.14 31.37 53.19
Allowed load inertia Motor inertia x 10 Motor inertia x 5
Rated power rate [kW/s] 1232 | 2440 | 3949 | 5163 29.66 48.58
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed:-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 55 75 | 9.7 | 18 | 124 17.7
+ Rotation speed — Torque Characteristics ¢
Tesgue [Mm] APM-SE05G Torgue [Nm) APM-SE09G Torgue [Nm) APM-SE13G
00 : 0.0 - - .0 .
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7. Product Specif

ications

m Product Features

Servo Motor Type (APM-0000O0) SF22D LF35D SF55D SF20G LF30G SF44G
Applicable drive (L70Aoo) L70A020 L70A035 L70A050 L70A035 L70A050
Rated output [kW] 2.2 3.5 5.5 1.8 2.9 4.4
[N-m] 10.50 16.71 26.26 11.46 18.46 28.01
Rated torque
[kgf-cm] 107.17 170.50 267.93 116.92 188.37 285.80
Maximum [N-m] 31.51 50.13 78.77 34.37 55.38 84.02
instantaneous
[kgf-cm] 321.52 511.51 803.80 350.75 565.10 857.39
torque
Rated current [A] 13.50 15.85 30.25 14.7 15.92 31.75
Maximum current [A] 40.50 47.55 90.75 44.1 47.64 95.25
Rated rotati
ated rotafion [r/min] 2000 1500
speed
Maxi tati
aximun rofation [r/min] 3000 3000 2700 3000
speed
. [kg-m2x10-4] 30.74 52.13 85.31 30.74 52.13 83.60
Inertia moment
[gf-cm-s2] 31.35 53.16 83.60 31.37 53.19 85.31
Allowed load inertia Motor inertia X 5
Rated power rate [kWis] 35.88 53.56 | 82.47 42.71 | 65.37 93.83
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
L 0~40[°C
Specifications temperature [°C]
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 12.4 177 | 263 124 | 177 26.3
+ Rotation speed — Torque Characteristics ¢
o APM-SF22D toawmm  APM-LF35D et APM-SF55D
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00000) SF12M SF20M LF30M SF44M
Applicable drive (L70Aon) L70A020 L70A035 L70A050
Rated output [kW] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.10 28.64 42.01
Rated torque
[kgf-cm] 116.92 194.86 292.29 428.69
Maximum [N-m] 34.37 57.29 85.93 126.04
instantaneous
[kgf-cm] 350.75 584.58 876.88 1286.08
torque
Rated current [A] 8.40 14.40 15.99 31.24
Maximum current [A] 25.2 43.2 47.97 93.72
Rated rotation .
[r/min] 1000
speed
Maximum rotation .
[r/min] 2000 1700 2000
speed
. [kg-m2x10-4] 30.74 52.13 83.60 121.35
Inertia moment
[gf-cm-s2] 31.37 53.19 85.31 123.83
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 4271 | 6995 | 9815 | 14545
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection Fully closed-self-cooling IP65(excluding axis
method penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 124 | 177 | 263 35.6
# Rotation Speed - Torque Characteristics ¢
Torque (Hm] APM-SF12M Torque [m] APM-SF20M Forgue [Hm] APM-LF30M
x50 T 0.0 T T T 0.0 T
20 b Repeatec”y usedare-a —— R - Repeatedly‘usedaréa — X Repeatedlyulsed area_ WS S—
120 180
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Speed [rimin) Speed [r/min] Speed [rimin)
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7. Product Specifications

m Product Features

Servo Motor Type (APM-0O0C0) SG20G LG30G SG44G SG22D LG35D SG55D
Applicable drive (L70Aoo) L70A020 L70A035 L70A050 L70A020 L70A035 L70A050
Rated output 1.8 1.8 2.9 4.4 2.2 3.5 5.5
11.46 11.46 18.46 28.01 10.50 16.71 26.26
Rated torque
116.92 116.92 188.37 285.80 107.20 170.52 267.9
Maximum 34.47 34.47 55.38 84.02 31.51 50.13 78.77
instantaneous
350.80 350.80 565.10 857.39 321.52 511.51 803.8
torque
Rated current [A] 13.10 16.19 31.50 12.30 16.05 30.25
Maximum current [A] 39.3 48.57 94.5 36.9 48.15 90.75
Rated rotation .
[r/min] 1500 2000
speed
Maximum .
. [r/min] 3000 2700 3000 3000
rotation speed
. [kg-m2x10-4] 51.42 80.35 132.41 51.42 80.35 135.11
Inertia moment
[of-cm-s2] 52.47 81.99 135.11 52.47 81.99 132.41
Allowed load inertia Motor inertia X 5
Rated power rate [KW/s] 2553 4241 | 5924 | 2145 | 3475 | 5207
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection . . . .
method Fully closed:-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight k] 17.0 220 | 308 | 170 22.0 30.8
+ Rotation speed — Torque Characteristics ¢
owenis  APM-SF20G feraue (m) APM-LG30G s APM-SG44G
.o Repeatedly usedarea | R R R B .. | Repeatedly used area
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7. Product Specifications

m Product Features
Servo Motor Type (APM-00000) SG12M SG20M LG30M SG44M
Applicable Drive (L70Aoo) L70A020 L70A035 L70A050
Rated output [kwW] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.10 28.64 42.01
Rated torque
[kgf-cm] 116.92 194.86 292.29 428.69
Maximum [N-m] 34.37 57.29 85.93 126.04
instantaneous
[kgf-cm] 350.75 584.58 876.88 1286.08
torque
Rated current [A] 8.87 15.02 16.04 31.83
Maximum current [A] 26.61 45.06 48.12 95.49
Rated rotati
ated rotation [r/min] 1000
speed
Maximum rotation .
[r/min] 2000 1700 2000
speed
. [kg-m2x10-4] 51.42 80.35 132.41 172.91
Inertia moment
[of-cm-s2] 52.47 81.99 135.11 176.44
Allowed load inertia Motor inertia x 5
Rated power rate [kw/s] 25.53 45.39 61.97 102.08
Speed and Standard Quadrature Type Incremental 3000[P/R]
position detector Option Serial Type 19[bit]
Protection Fully closed:-self-cooling IP65(excluding axis
method penetration)
Time rating Continuous
Specifications Ambient 0~40[°C]
temperature
and features Ambiont
mbien
.I . 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 170 | 220 | 308 37.5 17.0 22.0
+ Rotation Speed - Torque Characteristics ¢
Torque (Nm] APM-SG12M Terque [Nm] APM-SG20M Torque [Nm] APM-LG30M
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7. Product Specifications

m Product Features

Servo Motor Type (APM-0000O0) HBO1A | HB02A HBO4A HEQ9A HE15A
Applicable Drive (L7o0Aoo) L70A002 L70A004 L70A010 L70A020
Rated output [kW] 0.1 0.2 0.4 0.9 15
[N-m] 0.32 0.64 1.27 2.86 4.77
Rated torque
[kgf-cm] 3.25 6.49 12.99 29.23 48.72
Maximum [N-m] 0.96 1.91 3.82 8.59 14.32
instantaneous
[kgf-cm] 9.74 19.48 38.96 87.69 146.15
torque
Rated current [A] 1.65 1.63 2.89 4.95 8.23
Maximum current [A] 4.95 4.89 8.67 14.85 24.69
Rated rotation .
[r/min] 3000
speed
Maximum rotation .
[r/min] 3500
speed
. [kg-m2x10-4] 0.27 0.33 0.46 19.56 22.27
Inertia moment
[gf-cm-s2] 0.27 0.34 0.47 19.96 22.72
Allowed load inertia Motor inertia x 20 Motor inertia x 10
Rated power rate [kW/s] 334 | 11908 34.47 410 | 1001
Speed and Standard Quadrature Type Incremental 1024P/R 2048 P/IR
position detector Option X
Protection . . . .
method Fully closed:-self-cooling IP55(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40°C
temperature
and features :
Ambient .
L 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight k] 0.9 12 | 17 | 58 7.4
+ Rotation speed — Torque Characteristics ¢
Torque Nml APM-HBO1A Toraue [N APM-HBO02A Torqus [Nl APM-HBO4A
(R - - an "\ &0
R:epeateijly usegd area
02 04 — C@ntrnuous}yusedarea _ 08
o ¥ 1000 11} 3000 400 5100 " 1] 1000 2 000 40 B0 o (1] 1000 11} 3000 400 5000
Speed [rfmin] Speed [rfmin] Speed [rfmin]
Torque [Mm] Torque [Nm]
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7. Product Specifications

m Product Features

Servo Motor Type (APM-0000O0) FBO1A FB02A FBO4A FCO4A FCO6A
Applicable Drive (L70Aoo) L70A001 L70A002 L70A004 L70A008
Rated output [kW] 0.10 0.20 0.40 0.40 0.60
[N-m] 0.32 0.64 1.27 1.27 1.91
Rated torque
[kgf-cm] 3.25 6.50 12.99 13.00 19.50
Maximum [N-m] 0.96 191 3.82 3.82 5.73
instantaneous
[kgf-cm] 9.74 19.49 38.98 38.98 58.47
torque
Rated current [A] 0.95 1.45 2.60 2.58 3.81
Maximum current [A] 2.86 4.35 7.79 7.75 11.42
Rated rotation
! [r/min] 3000
speed
Maximum rotation
ximd ' [r/min] 5000
speed
. [kg-m2x10-4] 0.09 0.15 0.25 0.50 0.88
Inertia moment
[gf-cm-s2] 0.09 0.15 0.25 0.51 0.89
Allowed load inertia Motor inertia x 20 Motor inertia x 15
Rated power rate [kW/s] 11.38 2795 | 6590 3262 | 4169
Speed and Standard Serial Type 19[bit]
position detector Option X
Protection . . . .
method Fully closed:-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
L 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight k] 0.7 09 | 13 16 2.2
+ Rotation speed — Torque Characteristics ¢
Torque [Nml APM-FBO1A Torque (Nm] APM-FBO2A Torgue [Nm]
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00000) FCO8A FC10A FCO3D FC05D FC06D FCO7D
Applicable Drive (L7o0Aoo) L7[JA008 L70A010 L70A004 L70A008
Rated output [kW] 0.75 1.00 0.30 0.45 0.55 0.65
[N-m] 2.39 3.18 1.43 2.15 2.60 3.10
Rated torque
[kgf-cm] 24.36 32.50 14.60 21.90 26.80 31.70
Maximum [N-m] 7.16 9.55 4.30 6.45 7.88 9.31
instantaneous .
[kaf-cm] 73.08 97.44 43.80 65.80 80.40 95.00
torque
Rated current [A] 5.02 6.70 2.50 3.05 3.06 3.83
Maximum current [A] 15.07 20.09 7.51 9.16 9.18 11.50
Rated rotati
aled rotation [r/min] 3000 2000
speed
Maxi tati
aximum rotation [r/min] 5000 3000
speed
. [kg-m2x10-4] 1.25 1.62 0.50 0.88 1.25 1.62
Inertia moment
[gf-cm-s2] 1.27 1.65 0.51 0.89 1.27 1.65
Allowed load inertia Motor inertia x 15
Rated power rate [kW/s] 45.78 62.74 4128 | 5276 | 5539 | 5964
Speed and Standard Serial Type 19[bit]
position detector Option X
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
humidity 20~80[%]RH(no condensation)
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 2.7 3.8 16 | 22 2.7 | 38
+ Rotation speed — Torque Characteristics ¢
rormenm1  APM-FCO8A Toraue [hm) APM-FC10A Toraue (e APM-FCO3D
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. Product Specifications

m Product Features

Servo Motor Type (APM-00000) FEO9A FE15A FE22A FE30A FEO6D FE11D
Applicable Drive (L70Aoo) L70A010 L70A020 L70A035 L70A035 L70A008 L70A010
Rated output [kwW] 0.9 1.5 2.2 3.0 0.6 1.1
[N-m] 2.86 4.77 7.00 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.20 48.70 71.40 97.40 29.20 53.60
Maximum [N-m] 8.59 14.32 21.01 28.65 8.59 15.75
instantaneous
[kgf-cm] 87.70 146.10 214.30 292.20 87.70 160.70
torque
Rated current [A] 6.45 9.15 13.24 16.09 4.56 6.47
Maximum current [A] 19.35 27.45 39.72 48.27 13.68 19.41
Rated rotation .
[r/min] 3000 2000
speed
Maximum rotation .
[r/min] 5000 3000
speed
. [kg-m2x10-4] 5.66 10.18 14.62 19.04 5.66 10.18
Inertia moment
[gf-cm-s2] 5.77 10.39 14.92 19.43 5.77 10.39
Allowed load inertia Motor inertia x 10
Rated power rate [kw/s] 14.47 22.38 3359 | 4785 | 1449 | 27.08
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection . . ) .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 50 | 67 | 85 | 101 | 50 6.7
+ Rotation speed — Torque Characteristics ¢
Toraue (kn] APM-FE09A Torque () APM-FE15A Toraueltin] APM-FE22A
0.0 I5.00 g :
i
a0 12,0 \ a0 N\
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7. Product Spec

ifications

m Product Features

Servo Motor Type (APM-00000) FE16D FE22D FEO3M FEO6M FEO9M FE12M
Applicable Drive (L7ocAco) L70A020 L70A035 L70A004 L70A008 L70A010 L70A020
Rated output [kwW] 1.6 2.2 0.3 0.6 0.9 1.2
[N-m] 7.63 10.5 2.86 5.72 8.59 11.46
Rated torque
[kgf-cm] 77.90 107.10 29.22 58.4 87.7 116.9
Maximum [N-m] 22.92 31.51 8.59 17.18 25.77 34.22
instantaneous
[kaf-cm] 233.80 321.40 87.66 175.3 262.9 349.1
torque
Rated current [A] 10.98 12.97 2.73 4.56 6.18 10.67
Maximum current [A] 32.94 38.91 8.19 13.68 18.54 32.01
Rated rotation .
[r/min] 2000 1000
speed
Maximum rotation .
[r/min] 3000 2000
speed
. [kg-m2x10-4] 14.62 19.04 5.66 10.18 14.62 19.04
Inertia moment
[gf-cm-s2] 14.92 19.43 5.77 10.39 14.92 19.43
Allowed load inertia Motor inertia x 10
Rated power rate [kW/s] 39.89 57.90 1449 | 3222 | 5048 | 6891
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection
Fully closed-self-cooling IP65(excluding axis penetration
method y g ( g p )
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation_
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 85 | 101 | 50 | 67 | 85 10.1
+ Rotation speed — Torque Characteristics ¢
Tormuelin] APM-FE16D Toraveun] APM-FE22D Toraveun] APM-FEO3M
0 : B : i
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7. Product Specifications

mProduct Features

Servo Motor Type (APM-00000) FEO5G FE09G FE13G FE17G FF30A FF50A
Applicable Drive (L7ocAco) L70A008 L70A010 L70A020 L70A035 L70A050
Rated output [kwW] 0.45 0.85 1.3 1.7 3.0 5.0
[N-m] 2.86 5.41 8.27 10.82 9.55 15.91
Rated torque
[kagf-cm] 29.22 55.19 84.41 110.38 97.40 162.30
Maximum [N-m] 8.59 16.23 24.82 32.46 28.65 47.74
instantaneous
[kaf-cm] 87.66 165.57 253.23 331.14 292.3 487.00
torque
Rated current [A] 4.56 6.67 11.90 13.36 15.26 26.47
Maximum current [A] 13.68 20.01 35.7 40.08 45.78 79.41
Rated rotation .
[r/min] 1500 3000
speed
Maximum rotation .
[r/min] 3000 5000
speed
. [kg-m2x10-4] 5.66 10.18 14.62 19.04 27.96 46.56
Inertia moment
[gf-cm-s2] 5.77 10.39 14.92 19.43 28.53 47.51
Allowed load inertia Motor inertia x 10 Motor inertia X 5
Rated power rate [kW/s] 14.49 28.74 46.81 | 61.46 32.59 | 54.33
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight ka] 5.0 67 | 85 | 101 | 125 | 174
+ Rotation speed — Torque Characteristics ¢
o) APM-FEO05G Torqualnn] APM-FE09G Torgat APM-FE13G
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7. Product Specifications

mProtect Features

Servo Motor Type (APM-00000) FF22D FF35D FF55D FF20G FF30G FF44G
Applicable Drive (L7o0Aoo) L70A020 L70A035 L70A050 L70A020 L70A035 L70A050
Rated output [kW] 2.2 3.5 5.5 1.8 2.9 4.4
[N-m] 10.50 16.70 26.25 11.45 18.46 28.00
Rated torque
[kgf-cm] 107.1 170.4 267.8 116.9 188.3 285.7
Maximum [N-m] 31.50 50.10 78.76 34.35 55.38 84.03
instantaneous
[kgf-cm] 321.30 511.40 803.4 350.60 564.90 857.10
torque
Rated current [A] 13.07 16.48 28.78 12.16 15.98 30.70
Maximum current [A] 39.21 49.44 86.34 36.48 47.94 92.10
Rated rotation .
[r/min] 2000 1500
speed
Maximum rotation .
[r/min] 3000 3000 2700 3000
speed
) [kg-m2x10-4] 27.96 46.56 73.85 27.96 46.56 73.85
Inertia moment
[gf-cm-s2] 28.53 47.51 75.36 28.53 47.51 75.36
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 39.43 59.89 9327 | 4692 | 7314 | 106.15
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection . . . .
method Fully closed-self-cooling IP65(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 12.5 174 | o542 | 125 | 174 05.2
+ Rotation speed — Torque Characteristics ¢
Torquahm] APM-FF22D Torquathm] APM-FF35D Torqualhm] APM-FF20G
B ; 800 ki
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7. Product Specifications

mProduct Features

Servo Motor Type (APM-00000) FF12M FF20M FF30M FF44M
Applicable Drive (L7o0Aoo) L70A020 L70A020 L70A035 L70A050
Rated output [kwW] 1.2 2.0 3.0 4.4
[N-m] 11.46 19.09 28.64 42.02
Rated torque
[kgf-cm] 116.9 194.8 292.2 428.7
Maximum [N-m] 34.38 57.29 85.94 126.1
instantaneous
[kgf-cm] 350.70 584.40 876.60 128.60
torque
Rated current [A] 11.01 12.96 16.58 30.60
Maximum current [A] 33.03 38.88 49.74 91.8
Rated rotation .
[r/min] 1000
speed
Maximum rotation .
[r/min] 2000 1700 2000
speed
. [kg-m2x10-4] 27.96 46.56 73.85 106.7
Inertia moment
[gf-cm-s2] 28.53 47.51 75.36 108.9
Allowed load inertia Motor inertia x 5
Rated power rate [kW/s] 46.94 7827 | 11104 | 16538
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection Fully closed:-self-cooling IP65(excluding axis
method penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 125 | 174 | 252 | 338
+ Rotation speed — Torque Characteristics ¢
Tometin APM-FF20M Toraeon) APM-FF30M — APM-FF44M
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7. Product Specifications

mProduct Features

Servo Motor Type (APM-00000) FG22D FG35D FG55D FG20G FG30G FG44G
Applicable Drive (L7o0Aoo) L70A035 L70A050 L70A020 L70A035 L70A050
Rated output [kKW] 2.9 4.4 1.2 2.0 3.0 4.4
[N-m] 18.50 28.00 11.50 19.10 28.60 42.00
Rated torque
[kgf-cm] 188.4 285.8 116.9 194.9 292.3 428.7
Maximum [N-m] 55.40 84.00 34.40 57.30 85.90 126.00
instantaneous 128.61
[kgf-cm] 565.1 857.4 350.8 584.6 876.9
torque
Rated current [A] 10.25 14.67 29.74 11.18 16.21 31.72
Maximum current [A] 30.75 44.01 89.22 33.54 48.63 95.16
Rated rotation .
[r/min] 2000 1500
speed
Maximum rotation )
[r/min] 3000 2700 3000 3000 2700 3000
speed
. [kg-m2x10-4] 41.13 71.53 117.72 14.13 71.53 117.72
Inertia moment
[gf-cm-s2] 41.97 72.99 120.12 41.97 72.99 120.12
Allowed load inertia Motor inertia X 5
Rated power rate [kwis] 26.78 38.99 58.51 31.91 | 47.66 66.64
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection . . . .
Fully closed-self-cooling IP65(excluding axis penetration)
method
Time rating Continuous
o Ambient
Specifications and 0~40[°C]
temperature
features
Ambient .
o 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight [ka] 15.4 | 20.2 28.12 15.4 20.2 28.0
+ Rotation speed — Torque Characteristics ¢
Tt APM—FG3OG ot APM-FG44G ot APM-FG12M
*
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7. Product Specifications

mProduct Features

Servo Motor Type (APM-000000) FG12M | FG20M FG30M FG44M
Applicable Drive (L7o0Aoo) (L7c0AoD) L70A035 L70A050
Rated output [kW] 1.2 2.0 3.0 4.4
[N-m] 11.50 19.10 28.60 42.00
Rated torque
[kgf-cm] 116.9 194.9 292.3 428.7
Maximum [N-m] 34.40 57.30 85.90 126.00
instantaneous
128.61
torque [kgf-cm] 350.8 584.6 876.9
Rated current [A] 11.28 13.10 15.52 27.26
Maximum current [A] 33.84 39.3 46.56 81.78
Rated rotation
' [r/min] 1000
speed
Maximum rotation .
[r/min] 2000 1700 2000
speed
. [kg-m2x10-4] 41.13 71.53 117.72 149.40
Inertia moment
[gf-cm-s2] 41.97 72.99 120.12 152.45
Allowed load inertia Allowed load inertia
Rated power rate [kW/s] 31.91 51.00 | 69.70 | 118.14
Speed and Standard Serial Type 19 [bit]
position detector Option X
Protection Fully closed-self-cooling IP65(excluding axis
method penetration)
Time rating Continuous
Ambient o
Specifications and temperature 0~40[°C]
features ;
Ambient
.I . 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas

Anti-vibration

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

Weight [kg] 15.4 20.2 28.0 33.5
+ Rotation speed — Torque Characteristics ¢
; APM-FG12M APM-FG20M
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7. Product Specifications

m Product Features

Servo Motor Type (APM-00000) FALR5A FALO1A FALO15A FBLO1A FBLO2A FBLO4A
Applicable Drive (L7o0Aoo) L70A001 L70A002 L70A001 L70A002 L70A004
Rated output [kw] 0.05 0.10 0.15 0.10 0.20 0.40
[N-m] 0.16 0.32 0.48 0.32 0.64 1.27
Rated torque
[kgf-cm] 1.62 3.25 4.87 3.25 6.49 12.99
Maximum [N-m] 0.48 0.96 1.43 0.96 1.91 3.82
instantaneous
[kgf-cm] 4.87 9.74 14.62 9.74 19.48 38.96
torque
Rated current [Alo.ac.rms 0.95 1.25 1.76 0.95 1.45 2.60
Maximum current [Alo.ac.rms 2.85 3.75 5.28 2.85 4.35 7.80
Rated rotation .
[r/min] 3000
speed
Maximum rotation .
[r/min] 5000
speed
. [kg-m2x10-4] 0.023 0.042 0.063 0.091 0.147 0.248
Inertia moment
[gf-cm-s2] 0.024 0.043 0.065 0.093 0.150 0.253
Allowed load inertia Motor inertia x 30 Motor inertia Motor inertia x 20
Rated power rate [kW/s] 10.55 23.78 35.34 11.09 27.60 | 27.07
Speed and Standard Serial Multi-Turn Built-in Type(18bit) Serial Multi-Turn Built-in Type(19bit)
position detector Option X
Protection . . . .
method Fully closed-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient
Specifications and 0~40[°C]
temperature
features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 031 | o045 | o061 | o056 | o074 1.06
+ Rotation speed — Torque Characteristics ¢
Torque [N APM-FALR5A Torquevml - APM-FALO1A Torgque (Nm] APM-FALO15A
050 1.00 ¢ 1.50
.40 | 080 B 120 {
i Repeatedly used area - Repeatedly used area Repeatedly used area
030 | 0.60 0.90
020 | 040 | 0.60
030 E—
910 - Continuously used area =~ [°® | ) ' Continuously used area
000 i 0.0 Continuously used area 0.00 | | | i
0 1,000 2,000 3,000 4,000 5,000 o 1,000 2,000 3,000 000 5. 0 1,000 2,000 3,000 4,000 5,000
speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FBLO1A Torque (Mml  APM-FBLO2A Torque (Nm) APM-FBLO4A
100 200 4,00
0.80 Repeatedly used area 160 [ Repeatedly used area 3.20 Repeatedly used area
060 b 120 2.40
040 F 0.80 F 160
020 | e — 040 | — 0.80 I
' Continuously used area Continuously used area ) Continuously used area
o0 o 1,0:]‘] Z,D‘DD 3.0.00 4,000 5,000 o0 [ 1,000 2,000 3,000 4,000 5,000 000 o l_lJ‘Oo 2.0‘00 3,0.00 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
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7. Product Specifications

m Product Features
Servo Motor Type (APM-00000) FCLO4A FCLO6A FCLO8BA FCL10A
Applicable Drive (L7cAoo) L70A004 L70A008 L70A010
Rated output [kw] 0.40 0.60 0.75 1.00
[N-m] 1.27 191 2.39 3.18
Rated torque
[kgf-cm] 12.99 19.49 24.36 32.48
Maximum [N-m] 3.82 5.73 7.16 9.55
instantaneous
[kgf-cm] 38.98 58.47 73.08 97.44
torque
Rated current [Alo.ac.rms 2.58 3.81 5.02 5.83
Maximum
[Alo.ac.ms 7.75 11.42 15.07 17.50
current
Rated rotation .
[r/min] 3000
speed
Maximum .
. [r/min] 5000
rotation speed
. [kg-m2x10-4] 0.530 0.897 1.264 1.632
Inertia moment
[gf-cm-s2] 0.541 0.915 1.290 1.665
Allowed load inertia
Rated power
P [kw/s] 30.60 40.66 45.09 62.08
rate
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position Option «
detector P
Protection
Fully closed-self-cooling IP67(excluding axis penetration
method y g ( g p )
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight k] 152 214 | 268 | 330
+ Rotation speed — Torque Characteristics ¢
Torque [Nm] APM-FALR5A Torque [Nm] APM-FALO1A Tarque (Nm) APM-FALO15A
0.50 100 150
040 080 F i 120 |
' Repeatedly used area ’ Repeatedly used area Repeatedly used area
030 | 060 0.90
020 | 040 | 0.60
—— ‘-_ﬁ
010 | e — 020 | 030 | ;
Continuously used area Continuously used area 0.00 Contllnuousl){ used ellrea |
0.00 - - - 0.00 + L - -
0 1,000 2,000 3,000 4,000 5,000 0 2,000 2,000 4,000 5,000 0 1,000 2,000 3000 4000 5000
speed [r/min] Speed [r/min] Speed [r/min]
Torque (Nm] APM-FBLO1A Torque (Nm) APM-FBLO1A Torque (Nml  APM-FBLO4A
100 200 4,00
080 f Repeatedly used area v r Repeatedly used area 320 Repeatedly used area
060 b 120 2.40
040 F 080 1.60
020 | — T P R 080 | I—
ooo L_CONtiNUOUsly used area 000 Continuously used area 0ae |L_CoNtinuously used area
) o 1,000 2,000 3,000 4,000 5,000 ) [ 2,000 3,000 4,000 5,000 ) o 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]
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7. Product Specifications

m Product Features

400

3.20 f

240

160 F

Repeatedly used are

080 f

e ——

Continuously used area

600

480 f

Repeatedly used area

. S —
Continuously used area

8.00

Servo Motor Type (APM-00000) FCLO4A FCLO6A FCLO8A FCL10A
Applicable Drive (L7o0Aon) L70A004 L70A008 L70A010
Rated output [kwW] 0.40 0.60 0.75 1.00
[N-m] 1.27 1.91 2.39 3.18
Rated torque
[kgf-cm] 12.99 19.49 24.36 32.48
Maximum [N-m] 3.82 5.73 7.16 9.55
instantaneous
[kgf-cm] 38.98 58.47 73.08 97.44
torque
Rated current [Alo.ac.rms 2.58 3.81 5.02 5.83
Maxi
aximum [Alo.ac.rms 7.75 11.42 15.07 17.50
current
Rated rotati
aled rotation [r/min] 3000
speed
Maxi
axamum [r/min] 5000
rotation speed
) [kg-m2x10-4] 0.530 0.897 1.264 1.632
Inertia moment
[gf-cm-s2] 0.541 0.915 1.290 1.665
Allowed load inertia
Rated power
pow [kwWi/s] 30.60 40.66 45.09 62.08
rate
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position Option «
detector P
Protection . . . .
method Fully closed:-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
. 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight k] 152 | 214 | 268 3.30
+ Rotation speed — Torque Characteristics ¢
Terque Nl APM-FCLO4A Teraue Nml - APM-FCLOBA Toraue (Nl APM-FCLO8A

Repeatedly used area

Continuously used area

0.00

4.000 5,000
Speed [r/min]

o 1,000 2,000 3,000 4,000 5,000 o 1,000 2,000 3,000 4,000 5,000 1] 1,000 2,000 3,000 4,000 5,000
Spaeed [r/min] Spead [r/min] Spead [rfmin]
Torque (Nml  APM-FCL10A
10,00
800 F
Repeatedly used are
600
400 F
200 | -
0.0 Continuously used area
o 1,000 2,000 3,000
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7. Product Specifications

m Product Features

0 1,000

2 000
2,000

2,000

Speed [r/min]

Servo Motor Type (APM-00000) FCLO3D FCLO5D FCLO6D FCLO7D
Applicable Drive (L70Aco) L70A004 L70A008
Rated output [kwW] 0.30 0.45 0.55 0.65
[N-m] 1.43 2.15 2.63 3.10
Rated torque
[kagf-cm] 14.62 21.92 26.80 31.67
Maximum [N-m] 4.30 6.45 7.88 9.31
instantaneous
[kaf-cm] 43.85 65.77 80.39 95.01
torque
Rated current [Alo.ac.rms 2.50 3.05 3.06 3.83
Maximum
[Alo.acms 7.51 9.16 9.18 11.50
current
Rated rotation .
[r/min] 2000
speed
Maximum .
. [r/min] 3000
rotation speed
. [kg-m2x10-4] 0.530 0.897 1.264 1.63
Inertia moment
[gf-cm-s2] 0.541 0.915 1.290 1.66
Allowed load inertia
Rated power
P [kw/s] 38.73 51.47 54.56 59.03
rate
Speed and Standard Serial Multi-Turn Built-in Type(19bit)
position Option «
detector P
Protection . . . .
method Fully closed:-self-cooling IP67(excluding axis penetration)
Time rating Continuous
Ambient
Specifications 0~40[°C]
temperature
and features Ambient
e 20~80[%]RH(no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas
Anti-vibration Vibration acceleration 49[m/s2](5G)
Weight kg] 126 | 212 | 266 2.78
+ Rotation speed — Torque Characteristics ¢
Torque (Nmi APM-FCL03D Torque (Nm] APM-FCL0O5D Terque (Nm1- APM-FCLO6D
5.00 7.00 B.00
| T Repeatedly used area e Repeatedly used area
s00 | Repeatedly used area a20 | a.80
200 280 | 3.20
100 | o — 140 | o 1.60 I
Continuously used area Continuously used area Continuously used area
0.00 4 L X s i 0.00 A .
° oo * speed "":{gfn " 0 1.000 2 speed [,;.%W ° 1.000 2000 Speed [rin?ilg])o
Tosque (] APM-FCLO7D
10.00
8.00 \M
s Repeatedly used a\\
4.00
2.00 ""'--—_&
0.00 Continuously used area 1




7. Product Specifications

m Electric Brake Specifications

A s

App”‘;aetr’i':SMOtor APM-SA APM-SB APM-SC APM-SE APM-SF APM-SG
Purpose Maintenance
Input voltage [V] DC 24V DC 24v DC 9oV
Static "[',flt'%ri torque 0.32 1.47 3.23 104 40 74
Capacity [W] 6 6.5 9 19.4 25 32
Coil resistance [Q] 96 89 64 29.6 23 327
Rated current [A] 0.25 0.27 0.38 0.81 1.04 0.28
Braking mechanism Spring brake
Insulation grade Grade F
Applicab_le Motor APM-EB APM-FC
Series
Purpose Maintenance Maintenance
Input voltage [V] DC 24V DC 24V
Static frflc\:ln%r]l torque 147 393
Capacity [W] 6.5 9
Coil resistance [Q] 89 64
Rated current [A] 0.27 0.38
Braking mechanism Spring brake Spring brake
Insulation grade Grade F Grade F

NOTE 1) The same specifications apply to all electric brakes installed in our servo motors.
NOTE 2) Electric brakes are designed to maintain a stop. Never use them for absolute braking.
NOTE 3) The characteristics of the electric brakes were measured at 20°C.

NOTE 4) These brake specifications are subject to change. Check the voltage specifications on your
specific motor.
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7. Product Specifications

7.1.2 Outline Drawing

B SA Series | APM-SAR3A, APM-SAR5A, APM-SAO1A, APM-
SAO15A

m

Eennn Ny ) | N &\}
==
== SR | A A}
ﬁghf | |

1721651 =
Brake connector  Brake connector pin layout

(Por 1721711 Encoder connictor pin layaut
External Dimensions i
Name Weight (kg)
L LM LC CB

SAR3A 101.3(137.6) 76.3(112.6) 42.5(42.4) 66.3(102.3) 0.32(0.67)
SAR5A 108.3(144.6) 83.3(119.6) 49.5(49.4) 73.3(109.3) 0.38(0.73)
SAO01A 125.3(161.6) 100.3(136.6) 66.5(66.4) 90.3(126.3) 0.5(0.85)
SAO015A 145.3 120.3 86.5 110.3 0.7

NOTE 1) The standard shaft end for 40 flange is straight.

NOTE 2) Use DC 24 [V] for brake-opening power.

NOTE 3) The sizes in parentheses apply when attached to brakes.(Except SA015A)

NOTE 4) Option specification; Serial M-turn Encoder Pin Map

<Serial M=turn Encoder Connector>

Pin No.|Phase|Pin No|Phase
1 MA 6 |GND_B
2 | WA | 7 [ +ov
S
5 o5
Plug : 172169—1(AMP)

LerL ECTRIC
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7. Product Specifications

B SB Series | APM-SBO1A, APM-SB0O2A, APM-SBO4A

4—96 THRY
/P £0.12

<Cross section of shaft key>

172167-1

(Power connector] ~ POWerco

nnector pin layout

[@lo.

"CB£0.5"

Y

[L[0.04]A
18 L 31.2+0.
1A \ E %
4{ I i E i \
22.¢
I
I _ o - - 4 |
~[0.02] |
-
LU0
L0
= Fin o Jizn=l NamdFin o [rigna| Namd]
Sz EEE T = €]
GlElBE|E] 7 o v
. EEEEE| 3 7
Fin to] Phase S@|2lEIE] 3 : e
: OBBOE St
- i g 5 HIELT
2| - y
172165-1 172171-1
Encoder connector pin layout
Brake connector Brake connector pin layout {Encoder connector]

External Dimensions )
Name Weight (kg)
L LM LC CB
SBO1A 122(162) 92(132) 52.5(52.3) 59.5(99.5) 0.82(1.4)
SB02A 136(176) 106(146) 66.5(66.3) 73.5(113.5) 1.08(1.66)
SBO4A 164(199) 134(169) 94.5(94.3) 101.5(141.5) 1.58(2.16)

NOTE 1) Use DC 24 [V] for brake-opening power.

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

NOTE 3)

<Serial S=turn Encoder Connector>

Pin No.|Phase|Pin No.|Phase
1 MA 6 -
2 MA 7 +5V
3 SL 8 ov
4 SL 9 |SHIELD
5 -

: 172169—1(AMP)

7-30

Option specification; Serial M-turn Encoder Pin Map

—‘%r_ Pin INo. PI::lse F‘insNo. zzgi;
2 | WA | 7 | +5v
3 SL 8 ov

4 SC 9 |SHIELD
5 o8

Plug :

172169—1(AMP)

<Serial M=turn Encoder Connector>




7. Product Specifications

B SC Series | APM-SCO04A,SC03D, APM-SCO6A,SCO05D,
APM-SCO8A,SC06D, APM-SC10A,SC07D

a1} 0.5
1 e
D
|| |
E]
e
. Ao L
(Power connector]  Power connector pin layout Bra:;iﬁr;;ﬂm Brake CONNRCtor oin lavou Encoder connecter pin layout
External Dimensions Weight
Name
L LM LC CB S (kg)
SCO4A, SC03D | 158.5(198.8) | 118.5(158.8) | 79(78.8) 86(126.3) 14 | 1.88(2.92)
SCO6A, SCO5D | 178.5(218.8) | 138.5(178.8) | 99(98.8) | 106(146.3) | 16 | 2.52(3.56)
SCO8A, SC06D | 198.5(238.8) | 158.5(198.8) | 119(118.8) | 126(166.3) | 16 | 3.15(4.22)
SC10A, SCO7D | 218.5(258.8) | 178.5(218.8) | 139(138.8) | 146(186.3) | 16 | 3.80(4.94)

NOTE 1) Use DC 24 [V] for brake-opening power
NOTE 2) The sizes in parentheses apply when attached to brakes

NOTE 3) Option specification; Serial M-turn Encoder Pin Map

<Serial S=turn Encoder Connector>

<Serial M=turn Encoder Connector>

Pin No.|Phase|Pin No.[Phase Pin No.|Phase|Pin No|Phase
1 MA 6 - 1 MA 6 |GND_B
2 MA 7 | 45V @ 2 MA 7 | 45V
T T T T
= 5 [voo_5

Plug : 172169—1(AMP) Plug : 172169—1(AMP)

LSTELECTI?IC
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7. Product Specifications

B SE Series | APM-SEO9A, SEO6D, SEO5G, SEO3M, APM-SE15A,
SE11D,SE09G,SEO6M, APM-SE22A, SE16D, SE13G, SEO9M,
APM-SE30A, SE22D, SE17G, SE12M

Ratn s

L zozias
PR
Jren tiss0 s Loy
/
]
.L.‘
| | ? ——
5
k:
4 I ]
B f
130 . 3 ||
”F - = S
A . i LLe
=g 7 Mg
. E [ P . i No| Phaso | Pin Na| Phaso
e .\\\- N « U AN RGN = ¥
(Do oAyl = - [y o N T
v I % W
\\eo o)) il T oS gt o
\  / cow ¥ o8/ ! +
N P, " P i % i H O
W D [ere T o el Dty I -
— [ |R<+ T
Plug specffications Plug specifications s
MS3102A20-4P Power Gonnector pin layout MS3102A20-15P Plug specifications Encoder Connector pin layout
Brake Plug pin layout MS3102A20-29P
. . Key .
External Dimensions ; ; Weight
Name Dimensions kg)

SEQ9A, SE06D,

SE05G, SE03M 201.3(239.3) | 143.3(181.3) 93.8(93.6) 19 5 5|3 5.5(7.04)

SE15A, SE11D,

SE09G, SEOEM | 225-3(2633) | 167.3(205.3) | 117.8(117.6) (19| 5 | 5 | 3 | 7.54(9.08)
SE22A, SE16D, 3. | 9.68(11.22
SE13C, SEOoN | 2493(287.3) | 191.3(229.3) | 141.8(1416) | 22| 6 | 6 | § )
SE30A, SE22D, 3. | 11.78(13.3
SE17G, SE1oy | 2733(3113) | 215.3(253.3) | 165.8(1656) |22 | 6 | 6 | § %)

NOTE 1) Use DC 24 [V] for brake-opening power

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

NOTE 3) . Option specification; Serial M-turn Encoder Pin Map

<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>

Pin No.| Phase |[Pin No.| Phase Pin No.| Phase |[Pin No.| Phase

MA
B % S =
3 p 357 VOO B TEV
— GND_B ov
= = SHELD
Plug : MS3102A20—-29P Plug : MS3102A20—29P
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7. Product Specifications

B SF Series | APM-SF30A, SF22D, SF20G, SF12M, SF50A, LF35D,
LF30G, SF20M, SF30M, LF30M,SF44G, SF44M

External Dimensions Weight
L LM LC (Kg)
SF30A, SF22D, SF20G, SF12M | 261.5(312.9) | 182.5(233.9) 133(132.7) 12.4(19.2)

Name

SF50A, LF35D, LF30G, SF20M | 295.5(346.9) | 216.5(267.9) | 167(166.7) | 17.7(24.9)
SF55D, SF44G LF30M 345.5(396.9) | 266.5(317.9) | 217(216.7) | 26.3(33.4)
SF44M 405.5(456.9) | 326.5(377.9) | 277(276.7) | 35.6(42.8)

NOTE 1) Eye bolts apply to LF30M or higher models
NOTE 2) Use DC 24 [V] for brake-opening power.

NOTE 3) The sizes in parentheses apply when attached to brakes.
NOTE 4) . Option specification; Serial M-turn Encoder Pin Map

<Serial S—turn Encoder Connector> <Serial M—turn Encoder Connector>

Pin No.| Phase |Pin No.| Phase Pin No.] Phase |Pin No.| Phase

2 A Y] = T =
E N = N =
g R = ] % R =
= I - i A
- GND_B ov
= 3 = SHIELD |
Plug : MS3102A20-29P Plug : MS3102A20-29P
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7. Product Specifications

B SG Series | APM-SG22D, SG20G, SG12M,
APM-LG35D, LG30G, SG20M,

APM-SG55D, SG44G, LG30M, APM-SG44M

—
External Dimensions Weight
Name
L LM LC (Kg)

SG22D, SG20G,SG12M 236.5(302.7) 171.5(237.7) 122(121.2) 16.95(30.76)
LG35D,LG30G,SG20M 256.5(322.7) 191.5(257.7) 142(142.2) 21.95(35.7)
SG55D, SG44G,LG30M 292.5(358.7) 227.5(293.7) 178(177.2) 30.8(44.94)

SG44M 320.5(386.7) 255.5(321.7) 206(205.2) 37.52(50.94)

NOTE 1) Use DC 90 [V] for brake-opening power.

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

NOTE 3)

<Serial S—turn Encoder Connector>

Phase

Pin No.

J)|
] e

MS3102A20—-29P

Plug :

7-34
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<Serial M—turn Encoder Connector>

Pin No.

Plug :

MS3102A20—-29P




7. Product Specifications

B APM-HBO1A (Hollow Shaft), APM-HBO2A (Hollow Shaft),
APM-HBO4A (Hollow Shaft)

m

A

1

NI

S FE =
[l ——————
=t
| I

= —|

O[] .

s i

External Dimensions
Name Hollow | weight (Kg)
L LM LC CB Shaft
Diameter

HBO1A 140.5 98.5 68.5 24 15 0.89
HBO2A 154.5 112.5 82.5 38 15 1.16
HBO4A 182.5 140.5 105.5 66 15 1.69

B APM-HEO9A (Hollow Shaft), APM-HE15A (Hollow Shaft)

nxGara)

=

I/EQ]GZI

llo] 1
- (S
= |, | L
i l
=1 g E—
—— =
| FE1E
u

External Dimensions
Name Hollow Weight (Kg)
L LM LC Shaft
Diameter
HEQ9A 207 150 111.5 40 5.82
HE15A 231 174 135.5 40 7.43

LSEL ECTRIC
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7. Product Specifications

7-36

B FB Series : APM-FBO1A, APM-FBO2A, APM-FBO4A
(The drawing in the case of Rear Type cable, it is available on request)

SER

I
<Cross section of shaft key= — | |
sfc 21
ly Cornecter  Brake Conrector  Epeeder Cobhectol
/ 49.2 /
24.5 J{ 11,4954
23 e - | 217 e
= - Wi )
I (111 L elo.p4 0 1 4. ]];L\ 13|L =
= m L = —
3) T
(3 Q) A i i
N Fr=
\J @504 por
<2 s
\®@ @)\ ]
4—96 PCO70 #10.0 &
o2 3 o 40,7
[LID.04]A LMEDS"
L4050
2L7
13 15 . 2L4 10.5 114954
B, 222 — B
,_E = P p— A
-~ |r|ZJ—|1
L . ) e
g % T __l | 1
L, |
% S T I
<When the cable direction is opposite from the shaft direction>

Power connector pin layout

Sihgle Turn (M) Multi Turn (M)
Pin No. | Signal Name Pin No. | Signal Name
FinNo. | iio 1 ™ . T
m 2 ET 2 Lo
= 1 W a - 3 ohD_B
& \ 4 o 4 av
j E_| 2[s M*ﬂ [: - Y o Shield 5 Shiel]
@8 ae z ] s ] A
- d 7 ] 7 o
O =] 1 fpeen e i - woo &
a 457 +5

Encoder connector pin layout

Pin No

Signal Nsme

A1

BZ

Brake connector pin layout

External Dimensions )
Name Weight(kg)
L LM LC
FBO1A 109(149.2) 79(119.2) 43.5(43) 0.72(1.3)
FBO2A 120(160.2) 90(130.2) 54.5(54) 0.94(1.49)
FBO4A 140(180.2) 110(150.2) 74.5(74) 1.32(1.87)

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

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




7. Product Specifications

B FC Series | APM-FCO4A,FC0O3D, APM-FCO6A,FCO5D,
APM-FCO8A,FC0O6D, APM-FC10A,FCO7D

(The drawing in the case of Rear Type cable, it is available on request)

gt RR12
W=

5

<Crass section of shaft key=

(TN

s/C2:1
Brake Connector
245 15 / = EC
Pewer Supply Cohnectsr
o Aaag EEEE 5_ I ) _Aj_ ?5.- L, L "
e s I EAECR F
[ 1 o o rhlE L B
= Ll L !
A FE=1
703y
U/ I
| G 1 |Pr D)
f,; 2 s
Oea []0.02] L 49959
[LI0.04TA LG
Ly
&0
L6
] 228 214 109 | 12,
A _“—‘J ~
Irh I lrfm
i D .
85
1]
[
® , i D
& Dl -]

<When the cable direction is opposite from the shaft direction>

) =

[+) 4

Brake connector pin layout

7 T il
) Lo 5
3 4

Power connector pin layout Encoder connector pin layout

External Dimensions Shaft, Key Dimensions .
Name Weight(kg)
L LM LC S H T(W| U
FCO4A,FC03D | 136.5(177) | 96.5(137) 61(60.5) | 14 |-0018| 5 | 5 3 1.56(2.6)
FCO6A,FCO5D | 154.5(195) | 114.5(155) | 79(78.5) | 19 |-0.021| 6 | 6 | 3.5 | 2.18(3.22)
FCO8A,FC06D | 172.5(213) | 132.5(173) | 97(96.5) |19 |-0021| 6 | 6 | 35 | 2.72(3.76)
FC10A,FCO7D | 190.5(231) | 150.5(191) | 115(114.5) | 19 | -0021| 6 | 6 | 3.5 | 3.30(4.34)

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

NOTE 2) The sizes in parentheses apply when attached to the brakes.
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7. Product Specifications

B FE Series | APM-FEO9A, FE15A, FE22A, FE30A, FEO6D, FE11D,
FE16D, FE22D, FEO3M, FEO6M, FEO9M, FE12M, FEO5G, FEO9G,
FE13G, FE17G

0.02
— :‘ £ j Aﬁi:fiﬁi’:&jﬂ” Power con:ec::-::in layout
130 N\ a-og MS3102420-29P Ehmdir :nmns:t;rpinla;fout
. {Encoder connector)
_ L
—m = LME0.5
_ — L£0
i
=Crass section of shaft key>
<Standard>
External Dimensions Key Dimensions )
Name Weight(kg)
L LM LC S |QW | T (W | U
FEO9A,FEO6D,FEO5G,FEO3M 197.3 139.3 898 | 19| 25 | 5| 5 3 5.04
FE15A,FE11D,FEQ9G,FEO6M 217.3 159.3 1098 |19 | 25 | 5| 5 3 6.74
FE22A,FE16D,FE13G,FEOSM 237.3 179.3 1298 |22 | 25 | 6 | 6 | 35 8.48
FE30A,FE22D,FE17G,FE12M 2553 197.3 1478 24| 36 | 7| 8 4 10.05

Fome [P e | Phoee
0 | P

B | v [ E ek
c | w ] F [ex

MS3102A20-15P

Brake connector pin layout
(Brake connector)

I e

P

MS3102A20-29P  Encoder connector pin layout
{Encoder connector)

<Cross section of shaft key>

<Brake>
External Dimensions Key Dimensions )
Name Weight(kg)

L LM LC | S |QW | T |[W | U
FEO9A,FEO06D,FEO5G,FEO3M 235.3 177.3 896 (19| 25 | 5| 5 3 6.58
FE15A,FE11D,FEO9G,FEO6M 255.3 197.3 1096 | 19| 25 | 5| 5 3 8.28
FE22A,FE16D,FE13G,FEO9M 275.3 217.3 1296 | 22 | 25 | 6| 6 | 35 10.02
FE30A,FE22D,FE17G,FE12M 293.3 235.3 1476 | 24 | 36 | 7| 8 4 11.59

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

B FF Series | APM-FF30A, FF50A, FF22D, FF35D, FF20G, FF30G,
FF44G, FF12M, FF20M, FF30M, FF44M

002/ A

0.04

| 2 axmm
— e N o
. o Lt
<Standard>
External Dimensions Key Dimensions .
Name Weight(kg)
L LM LC | LR S QK | T |W | U
FF30A,22D,20G,12M 257.5 178.5 129 12.5
FF50A,35D,30G,20M 287.5 208.5 | 159 35 60 | 8 |10 | 5 17.4
44G,30M 3315 252.5 203 7 25.2
44M 384.5 305.5 256 42 60 8 12| 5 33.8

4 TS EEiE
== s ! : AR
m:sr"mgﬁm (Powsr Supply Conpacter Piral
G I sy SRS | E E EEr
11 Halit
. - — I
L | | i mamea
Az g g e
ety s Tl 517 Mmln:mmm)
<Brake>
External Dimensions Key Dimensions i
Name Weight(kg)
L LM LC LR T w U
FF30A,22D,20G,12M 308.9 229.9 128.7 19.7
FF50A,35D,30G,20M 338.9 259.9 158.7 35 8 10 5 24.6
44G,30M 382.9 303.9 202.7 324
44M 435.9 356.9 234.7 42 8 12 5 41.0

NOTE 1) Eye bolts apply to FF30M or higher models.
NOTE 2) Use DC power (24V) to operate the brake.
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7. Product Specifications

B FG Series | APM-FG22D FG35D FG20G, FG30G, FG44G, FG12M,
FG20M, FG30M, FG44M

<Standard>
External Dimensions Key Dimensions i
Name Weight(kg)
L LM LC | S T w U
FG22D,FG20G,FG12M 229.5 164.5 | 115 15.42
FG35D,FG30G,FG20M 250.5 1855 | 135 | 35 8 10 5 20.22
FG44G,FG30M 282.5 2175 | 168 28.02
FG44M 304.5 239.5 | 190 | 42 8 12 5 33.45
o o o
b 4@ s asheian »...MZ"'._.»..,

<Brake>
s External Dimensions Key Dimensions Weight
ame
L LM LC | S T w U (kg)
FG22D,FG20GFGI2M | 2957 | 230.7 1124' 29.23
FG35D,FG30G,FG20M | 316.7 | 251.7 1325' 35 8 10 5 34.03
167.
FG44G,FG30M 3487 | 2837 | 19 41.83
189.
FGA4M 3707 | 3057 | 13| a2 8 10 5 47.26

NOTE 1) Use DC power (90V) to operate the brake.
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7. Product Specifications

B FAL Series | APM-FALRA, FALO1A, FALO15A

Power S Connector

= ) | Encoder Connsctor

Wl Tuen (M) | Muli Turn (M)
fir e Pin No. | Sighal netme (Fin Mo, | Sighal pame
1] 1 WA ] ™| Fin Me.|Signal name
' K 7 |50 T I 5
vy 3 [ 0F | B | vod 5 &7
PE | FG . 4 1] 2 +57
<HASE ASSY : 2108418~1(Tyeo)l_5 | Shield

{SH-\.INE'I-'.'HF!;"Sunl:nn} <Power conpectar pin anmgye HSG ?1DH4-??—1I:T,|cn:| <Epcoder cornector pin oy {JMHTEI?F'JH-RI."IFE} <Hiroke copectar pin angge
CONTACT @ 2069391-2(Tyeo)»

External Dimensions Weight
Name
L LM LC LA (kg)
FALR5A 103.2(139.6) | 78.2(114.6) 49.5 23 0.31(0.66)
FALO1A 120.2(156.6) | 95.2(131.6) 66.5 35 0.45(0.80)
FALO15A 140.2 115.2 86.5 35 0.61

NOTE 1) Use DC power (24V) to operate the brake.
NOTE 2) The dimension of () is for brake type motor.

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

{SH—JHH—'.'IJIE;"Sunl:nn} Power coppector pin army’

7-42

B FBL Series | APM-FBLO1A, FBLO2A, FBLO4A

-

.—"l

i t, H

A

=Cross Section of Shaft/Key, 5/C 2:1>
Foewr Dornscor 214
—_ . E \ 3 'jl__\ - | Erzechr cerrectr
. i = 1= =
%{K—%ﬁ« _” | 1
—
T — |
———
¥y .
iy o | ]
Er! [
e oz
Ludbis
Ln s
1.4
278 326 \|
e
-4| | .
_E"ll N
ul | h
<lm the case that extraction direction of cable
iz on the opposite direction of Axis>
Muli Turn (M) | Mulii Tum (M)
fn e Pin Ne. | Sighdl hetre |Fib No. | Sighal name
1w ] m 3 ™| Fin Ma.|Signal name
T W 3 | WO | A | v0d
PE | F& 4 [ ] +5Y 2 Bz
<BASE ABSY : 210B418-1(Tyzo)l 5 Shield

HSG : 21084221 (Tyco)

CONTACT © 206936 1-2(Tyea)>

<Epcoder cormestor pin oy

<JHH.TIJ?PJN—R;*[}':|:> <Bnke corpectar pin amay>

: n Ke
External Dimensions . y Weight
Name Dimensions
(kg)

L LM LC S H T|W|U
FBLOTA | 107.2(147.2) | 77.2(117.2) 48.5(48.3) 14 | -0018 | 5|5 | 3 0.56(1.3)
FBLO2A 118.2(158.2) 88.2(128.2) 59.5(59.3) 14 | -0018 | 5 | 5| 3 0.74(1.48)
FBLO4A 138.2(178.2) 108.2(148.2) 79.5(79.3) 14 | -0018 | 5 | 5| 3 1.06(1.8)

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

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



7. Product Specifications

B FCL Series | APM-FCLO4A, FCLO3D, FCLOG6A, FCLO5D, FCLOS8A,
FCLOG6D, FCL10A, FCLO7D

W
Y
'?Y..ﬁ" “s.\}?
-

i/

<Lross

Section of Shatt/Key, 5/C 211>

0 =0l [E
N Pt 1 ]
ORf0) Bh
o—o ¥
PE | F&

<SH-IN~D4R,Suntone <Power connecior pin amay:

<HASE ASSY : 2108418-1{Tyco)
HSG - 710B472-1{Tyco)
CONTACT & 2069391-2(Tyco)»

is on the opposite direction of Axis>

Wlti Turn (M) | Mulsi Tum (M)
Fin M. | Sighal nerne | Fin Mo, | Sighal naiee
] M4 § W
] 510 ! S0
3 GND_EB B VOo_8
] ] g +57

5 Shield

<Encoder cormecior pin- array>

——— M
Hraba Correcuer
ik L] LR PR i7.n I8
_ m o 0 | S Ercodel Cordwchor
4 IBH=H01|& aQ | o |; ﬂl . L_I/—
= i i
g
a T
'E' N By S . - - - - - —_——t
s |m o
] |
3 10
% Lz 403
"Lkl ST
M — et
e - R T
1mirss] =
- m— rr-Tn';{.J
El [
—
[l
|
<lh the case that extraction direction of cable

Signal name

B

BZ

CINATOIPIN-FTreo>  <Brnke copnectar pin army
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7. Product Specifications

External Dimensions

Key Dimensions

Name Weight(kg)
L LM LC S H T w u
FCLO4A,FCLO3D | 138.7(179.5) | 98.7(139.5) 70(69.8) 14 | -0.018 | 5 5 3 | 1.52(2.32)/1.26(2.06)
FCLOG6A,FCLO5SD | 156.7(197.5) | 116.7(157.5) 88(87.8) 19 | -0.021 6 6 3.5 | 2.14(2.94)/2.12(2.92)
FCLOSA,FCLO6D | 174.7(215.5) | 134.7(175.5) | 106(105.8) | 19 | -0.021 | 6 6 | 3.5 | 2.68(3.48)/2.66(3.46)
FCL10A,FCLO7D | 192.7(233.5) | 152.7(193.5) | 124(123.8) | 19 | -0.021 6 6 3.5 | 3.30(4.10)/2.78(3.58)

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

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

7.2 Servo Drive

7.2.1 Product Features

Type Name| L7o0A L70A | L70A | L70A | L7o0A | L70A | L70A L70A
Item 0010 002c 0040 0080 0100 0200 0350 0500
nout Main power 3-phase AC 200-230 [V] (-15~10[%]), 50-60 [Hz]
npu
power .
Control power Single-phase AC 200-230 [V] (-15~10[%]), 50-60 [Hz]
Rated current [A] 14 1.7 3.0 5.2 6.75 135 16.7 32
Peak current [A] 4.2 5.1 9.0 15.6 20.25 40.5 50.1 96
Quad. Type incremental line driver 2000-10000 [P/R]
Encoder Type . . .
Serial 17 / 19 bit / 21 bit
Speed control . .
range Maximum 1: 5000
Frequency Maximum 1 [kHz] or above (when the 19-bit serial encoder is applied).
response
Speed L .
Speed DC -10 [V]~+10 [V] (Reverse rotation in case of negative voltage)
command
Control
A(éf;zlgrztt'igﬂ/d Straight or S-curve acceleration/deceleration (0-10,000 [ms], possible to be set
time by one [ms] unit)
Speed change | *0.01 [%] or lower [when load changes between 0 and 100%]
rate +0.1[%] or lower [temperature 25 +107C]
Control
performan Input . .
ce frequency 1 [Mpps], line driver / 200 [kbps], open collector
Position Input pulse )
Symbol + pulse series, CW+CCW, A/B phase
Control Method
Elecér;c;ig;ear Four digital gear ratios can be set, selected and tuned.
Torque DC —-10~+10 [V] (Reverse direction torque in case of negative voltage)
command
Torque
au Speed limit | DC 0~10 [V], internal speed command within £1[%]
Control
Repetition s o
accuracy Within £1[%]
Input range | DC -10~10 [V]
Analog
Input
T it | 12w
Input/outp ut
ut signal
Output range | DC-1 0~10 [V]
Analog
Output Angular .
resolution 12 [bif]
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7. Product Specifications

Type Name| L7o0A L70A | L70A | L70A | L7cA | L70A | L70A L70A

Item 0010 0020 0040 0080 0100 020o 0350 0500
A total of 10 input channels (allocable)
. SVON, SPD1, SPD2, SPD3, ALMRST, DIR, CCWLIM, CWLIM, EMG, STOP, EGEAR1, EGEAR2,
Ei’r'lg'l‘ft" PCON, GAIN2, P_CLR, T_LMT, MODE, ABS_RQ, ZCLAMP
P You can selectively allocate a total of 19 functions.
You can set the positive/negative logic of the selected signal.
A total of 5 channels (allocable), 3 channels (fixed with alarm codes)
Digital | ALARM, READY, ZSPD, BRAKE, INPOS, TLMT, VLMT, INSPD, WARN
output | You can selectively allocate a total of nine kinds of output.
You can set the positive/negative logic of the selected signal.
RS422 | Accessible to PC software and the RS422 server
Communic
ation USB Status monitoring through PC software, JOG operation, and parameter uploading/downloading
are possible.
Encoder Serial BiSS encoder and quadrature encoder supported

Encoder output

Random pre-scale output through FPGA (maximum 6.4 Mpps)

method

Dynamic S . .
braking Standard built-in (activated when the servo alarm goes off or when the servo is off)

Regenerati . . . .

ve braking Both default built-in and external installation possible

Displaying | Seven segments (5 DIGIT)

Built-in Self- Loader (SET, MODE, UP, and [DOWN] ke
, . : , UP, ys)
functions| ~ Setting [ ]

Add-on Auto gain tuning, phase Z detection, manual JOG operation,

functions | program JOG operation, automatic analog input calibration

} Overcurrent, overload, overvoltage, voltage lack, main power input error, control power input
Protection . A .
function error, over speed, mc_)tor cable, hqatlng error (power modul_e hgatmg, drive temperature error),
encoder error, excessive regeneration, sensor error, communication error

Environment

Temperature | 0~ 50[C]

Humidity 90[%] RH or lower (no condensation)

Indoors, a place free from corrosive gas or combustible gas, or a place without

Environment liquid or conductive dust.
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7.2.2 Outline Drawing

B L7c0A0010 ~ L70A0040
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% Weight: 1.5[kg](Cooling fan included)
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7. Product Specifications

7.3 Options and Peripheral Devices

= Option (incremental encoder cable)

Type
Product Name | Applicable e
Category Name (Note Motors Specifications
1)
Motor connection Drive connection (CN2)
g _ =
=F nEm ( i)
=i Y te)
All models = : A HES
Quadrature of Z fee o
e APM-SA, ‘E =
For 'ncremsma APCS- | APM-SB,
signaling Encoder ECCOAS APM-SC
cable <Moter Connector> <Driver Connecter>
(small and 1. Motor connection
capacity) APM-HB ' . .
Series a. Cap specifications (15 positions): 172163-1 (AMP)
b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008 (3M)
b. Connector specifications: 10114-3000VE (3M)
c. Cable specifications: 7Px0.2SQ (AWG24)
Motor connection Drive connection (CN2)
@ —] @l i
- - ' "La;: ot
All models
of
Quadrature APM-SE, ) B Teraman o e
tvpe o t [t Sl
yp APM-SF, ' N T 1w T N
For Incremental APCS.- APM-LF, .j;' NN rj wan :
signaling Egggﬁfr ECCODS | APL-LG, &2/ [FTsls 3 I R
_ APM-SG £ Lo v L
(medium -
Capacity) and <Motor Connector> <Driver Connector>
APM-HE
Series 1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B (MS3106B) 20-29S
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008 (3M) or SM-14J(Suntone)
b. Connector specifications: 10114-3000VE (3M) orSM-14J(Suntone)
3. Cable specifications: 7Px0.2SQ or 7Px24AWG

NOTE 1) The (711 in Type Name indicates the type and length of each cable. Refer to the table below for
how to display them.

Cable length (m)

5 10 20
Robotic cable FO3 FO5 F10 F20
General cable NO3 NO5 N10 N20




7. Product Specifications

m Option (serial encoder cable)

Product Type Name Applicable e
Category Name (Note 1) Motors Specifications
Motor connection Drive connection (CN2)
Pin | Enced Fin EmodefP|||jE_ncouer
Il_c .::|_<£~‘;|I H.u | sl _r-l: !5I91a| |
All models of : =1
Serial type APM-SA, ;
ill provide
For Eggg%er APCS- (WAPFI)\/I-SB ) -
signaling ECI0ICS S
(small and
capacity) APM-SC <Motor Gonnector> <Drive Connector
Series 1. Motor connection
a. Cap specifications (9 positions): 172161-1 (AMP)
b. Socket specifications: 170361-1 (AMP)
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008 (3M)
b. Connector specifications: 10114-3000VE (3M)
3. Cable specifications: 4Px0.2SQ (AWG24)
Motor connection Drive connection (CN2)
== 1a = _ 1 b= ~Je_F B
g o W L
[ [ e [ S
All models [ T T Iy
Multi turn of B T } 1
. type APCS APM-SA, W }l v ]|
or Encoder - ; ; [ Plate | SHLD
signaling cable ECOOCS1 (Will provide) Motor  Connectors -Driver  Connectors Batlery Con
APM-SB
(Small .
capacity) APM-SC 1. Motor connection
SERIES a. Cap specifications:(9Position): 172161-1(AMP)
b. SOCKET specifications: 170361-1(AMP)
2. Drive connection (CN2)
a. Case specifications: 10314-52A0-008(3M) or
SM-14J(Suntone)
b. Connector specifications:10114-3000VE(3M) or
SM-14J(Suntone)
3. specifications: 4Px0.2SQ or 4Px24AWG
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. Drive connection (CN2)
Motor connection

1f . . |

f L ot

il sl =

A — =]

\ e
=l 3@

APCS- — o i o B o
ECTDES All models El | [ﬁl“ ‘|| : ho.| Sgpel | ne | et
Encoder *Front : of oY) ) = :
For cable for flat APCS- bt pregrt = =
signaling type motor ECOCES APM;jFB T st ! wlol
(small * Rear : an [rwe | sh
capacity) APCS- APM_'FC <Motor Connector> <Driver Connector>
E[TTES-R Series )
1. Motor connection
a. Cap specifications: 2201825-1 (Tyco)
b. Socket specifications: 2174065-1(Tyco)
2. Drive connection(CN2)
a. Case specifications: 10314-52A0-008(3M)
b. Connector specifications: 10114-3000VE(3M)
3. Cable specifications: 4Px0.2SQ(AWG24)
Motor Connection Drive Connection
ga "
(Y No. | Signal
‘E] | 1] Ma Fin | Encodeq FIn |Encoder
=9 [ ” T T 1 |No. | Signal Mo | Signal
APCS- Fretbestil | 3 gD g -
ECTTES1-T " : — 2
. o) =1 1 | R
Multi turn *Front : All models of lﬁ (o Shee BEAE
For Type APeS | aPmre ol o] m s Tsw |2
signaling Serial ‘R and fren _br_q 6[sto 8] AT
ear: i B [voD_8 o |y o
Encoder APCS- APM-FC I pite | S0 | [7 Jorore Tas
ECOCESIL- Series <Motor Connector? <Drive Connecior? (Baterry Connectar
R

1. Motor connection
a. Cap specifications(9 Position):
1(Tyco)
b. Socket specifications: 2174065-4(Tyco)
2. Drive connection(CN2)
a. Case specifications: 10314-52A0-008(3M)
b. Connector specifications: 10114-3000VE(3M)

3. Cable specifications : 4Px0.2SQ(AWG24) or
4Px24AWG

2201825-

LSE.ccrric | 7-51




7. Product Specifications

_~Te F
{ : =1 il
T ® b
All models Encods] Pn [ Encodet [Fin | Encodef Pin | Encode
of ] b:‘I:UI ": uleanl- Slg-nal ! Ng. | Signal
_ APM-SE 3 o]
Serial APM-SF Gl N [
- ETypg ApCS APM-SG e o | S [
or ncoaer - ) | suELn v |1 | 8V
signaling Cable ECOODS :EII\\/IAIL_E; Plate [ _SHELD
Medium - <Motor Connecton: <Drive Connectar>
( . APM-FE ; Ml
capacity) 1. Motor connection ((MS:Military Standard))
APM-FF a. Plug specifications: MS3108B(MS3106B) 20-29S
APM-FG 2. Drive connection(cn2)
SERIES a. U, V and W pin specifications:2012
b. Case specifications: 10314-52A0-008(3M) or
SM-14J(Suntone)
3. Cable specifications: 4Px0.2SQ or 4Px24AWG
Motor Connection Drive Connection
A fuelle e P
APM-SE — o= =
Multi turn APM-SF, = = e
Type APM-SG, 'y e ] (2 a]
For Serial APM-LF, R E T
: : APCS- il | '
signaling Encoder ELLODSL APM-LG, .
Cab|e APM-FE <Moter Connectors <Driver nector>
(Medium APM FF' 1. Motor connection
capacity) and a. Cap specifications(9Position):MS3108B 20-29S
APM-FG 2. Drive connection(CN2)
Seri a. Case specifications: 10314-52A0-008(3M) or
eres SM-14J(Suntone)
b. Connector specifications: 10114-3000VE(3M)
SM-14J(Suntone)
3. Cable specifications: 4Px0.2SQ(AWG24)

NOTE 1) The (1701 in Type Name indicates the type and length of each cable. Refer to the table below for
how to display them.

Cable length (m) 3 5 10 20
Robotic cable Fo3 FO5 F10 F20
General cable NO3 NO5 N10 N20

7-52 | LSELecTrIC
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m Option (power cable)

Category | Product Type | Applicable
Name Name Motors Specifications
(Note 1)
Motor connection Drive connection
//M&
{( = e
= R e
T Content Signal | Pin No.
All models @@ u 1
of i m 1] Lead X .
Standard APM-SA, ‘ . Wire 0 :
For power type APCS- APM-SB, AMP 172159-1CAP  |Ground Line|Ground| &
Power POOCOGS APM-SC ‘
<Motor Connection>
cable and
APM-HB 1. Motor connection
Series a. Cap specifications (4 positions): 172159-1 (AMP)
b. Socket specifications: 170362-1 (AMP)
2. Drive connection (U, V, W, and FG)
a. U,V and W pin specifications: UA-F1512 (SEOIL)
b. FG pin specifications: 1.5x4 (ring terminal)
3. Cable specifications: 4Cx0.75SQ (AWG18)
(APM-SAR3A, SAR5A, and SA01A use 0.5SQ)
Motor connection Power Supply (DC24V)
All models [
of ||©/
Brake APCS- APM-SA. |LQ ..
For power Ptype PIIKB | APM-SB AMP 172157-1 CAl
ower
cable (new) and
APM-SC
Series 1. Motor connection

a. Cap specifications (6 positions): 172157-1 (AMP)

b. Socket specifications: 170362-1 (AMP)

2. For brake power
a. Connection terminal specifications: 1.5x3 (KET GP110012)

b. Cable specifications: 2Cx0.75SQ (AWG18)
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7. Product Specifications

Category | Product Type | Applicable
Name Name Motors Specifications
(Note 1)
Motor connection Drive connection
All models :
Standard of =
For power Ptype PA[EEaS APM&SE 1. Motor connection (MS: Military Standard)
fitiod Apa'\: L | @ Plug specifications: MS3108B (MS3106B) 20-45
S ) 2. Drive connection (U, V, W, and FG)
enes a. U, VandW pin specifications: UA-F2512
b. FG pin specifications: 2.5x4 (ring terminal)
3. Cable specifications: 4Cx2.0SQ (AWG14)
Note: The drive end connection of the APM-SEO3M Series cable
uses the UA-F1512 pin.
| | I N':.r'.:‘r:[ ] E
Content] Lead YWrie [ Fin Mo, .
All models
Power of Wi '
For power cable APCS- APM-SE _
p (Brake POIINB | APM-FE | 1- Motor connection
type) SERIES a. Plug specifications: MS3108B20-15S (MS)
2. Drive connection
a. U, V and W pin specifications:2012
b. Cable specifications: 4C x 2.5SQ or 4C x 12AWG
c. FG pin specifications: 2.5 x 4(Ring Terminal)
3. Brake power connection
a. BK pin specifications : 1.5 x 3(Ring Terminal)
b. Cable specifications: 2C x 0.75SQ or 2C x 18AWAG
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Category | Product Type | Applicable
Name Name Motors Specifications
(Note 1)
Motor connection Drive connection
o -
% jﬂ - ( - :”ﬁﬁ,,,
— azg
frammmug P T P
APISF 7\ i et
APM-SG oo oc/) —
Standard APM-EF \\O ”2’/ g -
For power ype APCS- APM-FG vessnza
Power PLOOIS
cable SERIES
Below
3.5KW 1. Motor connection (MS: Military Standard)
a. Plug specifications: MS3108B (MS3106B) 22-22S
2. Drive connection (U, V, W, and FG)
a. U, Vand W pin specifications: UA-F4012 (SEOIL)
b. FG pin specifications: 2.5 X 4 (ring terminal)
3. Cable specifications: 4Cx2.5SQ (AWG14)
o
- ﬂ ﬂ oo L;Lx
%
APM-SF . ——
Power APM-LF o —
Cable APCS- APM-FF i i
For power (brake PLIIPB SERIES | e ;
type) Below 1. Motor connection
3.5KW a. Plug specifications:: MS3108B24-10S(MS)
2. Drive connection
a. Cable specifications: 4C x 2.5SQ or 4C x 14AWG
b. FG pin specifications: 2.5 x 4(Ring Terminal)
3. Brake power connection
a. BK pin specifications : 1.5 x 3(Ring Terminal)
b. Cable specifications: 2C x 0.75SQ or 2C x 18AW
] Il = E&Eil?
APM-SF ; :
APM-SG [Contert Lead Wire _Pin‘NO.‘l
APM-FF voor| | 5]
Standard APCS.- APM-FG \\so oc// wre [y | |
For power type PLLIIS SERIES 'l
Power -
cable (new) Over .
3.5KwW
Below 1. Motor connection (MS: Military Standard)
5KW a. Plug specifications: MS3108B (MS3106B) 22-22S

2. Drive connection (U, V, W, and FG)
a. U, VandW pin specifications: 6012
b. FG pin specifications: 6.0 x 5 (Ring Terminal)

LerL ECTRIC
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Category | Product Type | Applicable

Name Name Motors Specifications
(Note 1)
All models ) ’ ! Content Lead wire|Fin N %
Of - 3 r M&-tor.
APM-SF _ "
Power APM-LF ' ke
W APCS- o ““
Cable APM-FF <Brake Cannection>
For power POOOLB
type) Over . otor conm.e.c |or1
3.5KW a. Plug specification: MS3108B24-10S(MS)
Below 2. Drive connecltl'on .
5KW a. Cable specifications: 4C x 2.5SQ or 4C x 14AWG

b. Pin specifications: 2.5 x 4(Ring Terminal)
3. Brake power connection:
a. BK pin connection: 1.5 x 3(Ring Terminal)
b. Cable specifications: 2C x 0.75SQ or 2C x 18AW

Drive connection

Motor connection i
o
A—H s o { Do
(10 (T =S :
APCS- LL:I\ “—'/‘ L J—
PLIICFS- ta)
—
0 All models
Power *Front : of
cable for APCS-
APM-FB -
FOI’ pOWGI’ ﬂat type P[D[FS d <Motor Connection>
motor(small | * Rear : an _
capacity) APCS- APM-FC 1. Motor connection
POOOFS- Series a. Plug specification: KNSFT04SJ1(JAE)
R b. Plug specification: ST-KN-S-C1B-3500 (JAE)
2. Drive connection (U,V,W,FG)
a. U,V,W pin connection: F1512
b. FG pin connection: 1.5x4 (Ring Terminal)
3. Cable specifications: 4Cx0.75SQ or 4Cx18AWG
Motor connection Drive connection
(M e
1 {1 =
| J | S 1(¢)
APCS- _
BLIIQS
*Front : All models N . Signal | Pin | Color
Brake APCS- of ] B’IB(EI + 1
cablefor | pros | APM-FB vire 2
For power flat type . ) d The front dircti -
motor(small AF\F’)%aSr : an <The front direction <The rear direction>
i - APM-FC
capacity) B 11QS- Series 1. Motor connection
R a. Plug specifications: : KN5FT02SJ1 (JAE)
b. Socket specifications: ST-KN-S-C1B-3500 (JAE)
2. Drive connection
a. Connection terminal specifications: 1.5x3(KET GP110012)
3. Cable specifications: 2Cx0.75SQ or 2Cx18AWG18
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7. Product Specifications

Category | Product Type | Applicable

Name Name Motors Specifications
(Note 1)
Brake Connection Drive Connection
I il I a0 R 8=
=L
All models /://;_T:\\ ;“(_:urllt_‘ul-lu Signal F}l No:
APCS- Of \ R = _\,: : | Br.:ulf\c‘.l ' A
Brake | PSB | APM-SG N ) = T
For power —
cable (new APM-LG HE 1100814575
model) APM'FG <Brake Connection>
Series 1. Motor side connector

a. PLUG : MS3108B14-7S

2. Power side Connector(+,-)
a. Connection terminals : 1.5x3(KET GP110012)

3. Cable
a. 2Cx0.75SQ or 2Cx19AWG

NOTE 1) The 0L in Type Name indicates the type and length of each cable. Refer to the table below for
how to display them.

Cable length (m) 3 5 10 20
Robotic cable FO3 FO5 F10 F20
General cable NO3 NO5 N10 N20
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Bl Option (cable)
Category | Product | Type Name | Applicable e
Name (Note 1) Drive Specifications
Motor Side Connector Drive Side (i)yg&er
m "f': |Inw| B :<W
Semo
Sos g L Qa
.II [ || e [
{F::;\'./ l;Jirecrian: '\2‘:\::;ilc:1ior‘: i i 2
APCS- 1. Motor side connector
: - A
Power PUITLS(FrONt | o0 ot of a. PLUG : SM-JN8FT04 (SuntoneAl)
cable.for L Direction)/ APM- b. socKet: SMS-201 (SuntoneAt)
For power Se“eﬁ FAL/FBL/FCL | 2. Drive side connector (U,V,\W,FG)
(sma APCS- Series a. U,V,W pin connection:1512
capacitor) PLLCLS- b. FG pin: 1.5x4 (Ring Terminal)
R(Rear 3. Cable : 4Cx0.75SQ or 4Cx18AWG
Direction) 4. Remark: For FAL motor, after connect power cable
first, connect Encoder cable
(Front Direction) (Rear Direction)
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= Option (cable)

Categ Product Type Name Applicable Specifications
ory Name (Eoep) Drive
[Upper level controller] [Drive connection CN1]
Pin number display ®
B T 1
"L |
1. Drive connection (CN1)
a. Case specifications: 10350-52A0-008 (3M)
b. Connector specifications: 10150-3000VE (3M)
c. Cable specifications:ROW-SB0.1Cx50C (AWG
28)
CN1 Color CN1 Color CN1 Caolor CHN1 Color CHN1 Color
1 Orange’ 1 1 Crange/2 | 21 Orange’ 3 A Orange’ 4 41 Orange’ 1
Bladk dot Bladk dots Bladk dok Bladk dok Bladk dots
2 | Orange/1| 12 | Orange/2 | 22 | Ovange/2 | 22 | Ovange’4 | 42 | Orange 1
Red dot Red dots Red dots Red dots Red dats
FOI’ 3 Yellow 1 12 Yellow' 2 23 Yellow' 2 B Yellow/ 1 43 Yelow 1
signali | CN1 Cable | APC-CN1[A L7 SERIES T B BT I = BT B e B R BT
Reddaot Red dots Red dots Red dots Red dats
ng ) Whitef 1 15 White/ 2 25 White/ 3 35 White/ 1 45 White! 1
Bladk dot Bladk dots Black dok Black dok Bladk dots
e White/ 1 16 White/ 2 26 White/ 3 8 ‘White/ 1 48 White/ 1
Reddot Red dob Red dots Red dots Red dats
T Grey' 1 17 Grey/ 2 27 Grey/ 3 a Grey/ 1 47 Grey' 1
Bladk dot Bladk dots Black dok Black dok Bladk dots
8 Grey/ 1 18 Grey' 2 I8 Grey/ 3 38 Grey'1 48 Grey' 1
Red dot Red dos Red dots Red dots Red dots
9 Pink/ 1 19 Pink/2 iz Pink/3 k2] Pirk/ 1 43 Pirk/ 1
Bladk dot Bladk dots Bladk dok Bladk dok Bladk dots
10 Fink/ 1 20 Pink/ 2 20 Pink/2 40 Pirk /1 50 Pink/ 1
Reddot Red dob Red dots Red dots Red dats
Hd [ P HO | PN N [ RN HO| PH M| P
1 AROCO | 11 FR+ 21 PO 0D 31 SO0 dl FDT-
I REFCOM 12 Fi— 1z aFD2 2 AD 42 TLOuT
E FZ0 13 FUh |23 Sh0 52 JSAL0 43 ZEFD
d ID 1d |[GHNZEHY 24 D 34 +13% 44 BEAKE
S SE0 15 | RILEMR |25 Ghl 3E —15% 45 HSPOSHPDY
E TR0 18 TLiiT 26 | SETCOW | 3B cHD il CiF
¥ P i) 17 | ALWRST |27 | SP000d | 57| GnDe A7 Svain
11 DA 1A CWC 3 MDHITT 32| ALARM+Y |dn STOP
= FF+ 13 [y A7) o | MINIT2 J9 | aLaRa- | 4B | FOLTOW
10 Fr- an CCWLIW b} BD d0Q RO+ =1 + 24y
[PC - USB port] [Servo drive — CN5]
. PC connection: USB A plug
For Communicatio APCS-
signali L7 SERIES 2. Drive connection (CN5): Mini USB 5P plug
n cable CM5L7U . .
ng 3. Electrical requirements:
Double shielding, twisted pair, EMI filter
installation
(similar product: KU-AMB518 by SANWA)

NOTE 1) The [1in Type Name indicates the length of each cable. Refer to the table below for how to display

them.
Cable length (m) 1 2 3 5
Written as 01 02 03 05
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7. Product Specifications

m Option (connector)

Categ Product Type Name Applicable e
ory Name Drive Specifications
‘-L—l 043 x 2 A5 '
[CECTTITTIITTIITTIITTITITINIT]
H0I= 201 = .5 Meter l
i APC-VSCNAT
1B Terminal block L7 SERIES
for CN1 APC-VPCNAT
1. APC-VSCNAIT: CN1 T/B expansion of APD-VS
2. APC-VPCNLT: CN1 T/B expansion of APD-VP
3. The cable length can be changed.
4. Standard cable length: 0.5 [m]
® ] 2 Bl 1
CN1 :
CN APC-CN1NNA L7 SERIES
Connector
© 50
| & || 25
1. Case specifications: 10350-52A0-008 (3M)
2. Connector specifications: 10150-3000VE (3M)
1
© 8 1
CN2 %
CN APC-CN3NNA L7 SERIES
Connector @ 14
7
1
0
1. Case specifications: 10314-52A0-008 (3M)
2. Connector specifications: 10114-3000VE (3M)
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m Option (braking resistance)

Categ | Product | Type Name Applicable Specifications

ory Name Drive
188.35 300 :
172 J
= =
gl @ I == ——
_ _ L70A0010 vJ *Fﬂ%ﬁz i e
Resist | Braking | ocg 140R50 L70A0020
ance | resistance 144,36
L70A0040 5 |
(odI e il
188
L f -
. |
Resist | Braking L70A0080 115
ance resistance APCS-300R30 L70A0100o %
J = TP
| 215 ‘
©
218
resist L70A0200 192
esis
Braking (2P)
ance : -
resistance | APC-600R30 L70A0350 3
(3P)
10] 235
b
218
Resist
i L70A 1
ance Br_aklng APC-600R28 BA0S0o
resistance (4P)
1 235
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8. Maintenance and Inspection

8 Maintenance and Inspection

8.1

Maintenance and Inspection

This chapter explains how to conduct basic maintenance and inspection, diagnosis and
troubleshooting on the servo motor and drive.

8.1.1 Precautions

1. Measuring motor voltage: The voltage output from the servo amp to the motor is PWM controlled,

and, for this reason, its waves take the form of pulses.
measuring because different meters often produce different results.

Use a rectifier voltmeter for accurate

2. Measuring motor current: Connect a moving-iron-type ampere meter directly for use as the pulse
waveform becomes smooth sine waves to some degree because of the motor's reactance.

3. Measuring electric power: Use an electrodynamometer based on the 3 power meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, make sure that they do not touch
the ground. Use 1 [mA] or lower of gauge input current.

8.1.2 What to Inspect

Be sure to start inspection approximately 10 minutes after power is turned off because the
charged voltage left in the internal smoothing condenser may cause an accident.

(1) Servo Motor Inspection

/\ Caution

Be sure to start inspection approximately 10 minutes after power is turned off because the charged
voltage left in the internal smoothing condenser may cause an accident.

Inspection
Item

Inspection Period

Inspection and Handling

Notes

Vibration and
sound check

Every month

Touch and listen to sound.

The feel and sound should be
no more notable than usual.

Depending on the

the least

Exterior contamination or Clean with cloth or air i
inspection d pressure.
amage
Disconnect from the drive
Insulation and measure insulation ) )
) : MS
resistance At least once a year resistance. g(:sz (s:fionL::resleSr\}i?:Ea C]e(;;éc:wer,
measurement Normal resistance is 10 [M?] '
or higher. Note 1)
. Once . . . .
Oil seal 5000 h h Remove it from the machine | This only applies to motors
replacement | €V€Y > Ieas(t)urs atthe | for replacement. with an oil seal.
General E\rf::eyezv%?()g hg;rrs :tr Contact our service center. Do not disassemble the servo
inspection yoy ' motor for cleaning yourself.

NOTE 1) Conduct measuring between FG and one of the U, V, and W power lines of the servo motor.




8. Maintenance and Inspection

(2) Servo Drive Inspection

Inspection
Period

What to do if abnormality is

Inspection Item found

How to inspect

Cleaning of the

) At least once a | Check if there is any dust or oil
main body and

Clean with air pressure or cloth.

ear on it.
the board y
At least once a Check whether screws on
Loose screws terminals and connectors are Fasten the screws.

ear
y loose.

Defective parts Check whether there is any

: At least once a : A
on the main body car discoloration, damage, or Contact our company.
or the board y disconnection caused by heat.

8.1.3 Parts Replacement Cycle

The following parts may experience low performance or malfunction because of mechanical
friction and aging. It is therefore important to conduct regular maintenance checks and
replace parts.

1. Smoothing condenser: This part ages because of the impact of ripple current and other factors. lts
lifespan greatly depends on the surrounding temperature and environment. When continuously
used in an air-conditioned ordinary environment, it lasts 10 years on average. Inspectit at least
once a year because it ages rapidly over a short period of time once it starts to do so. (Inspect more
frequently when it gets closer to its obsolescence.)

% Criteria for visual inspection:

a. Case's condition: Expanded sides and bottom of the case

b. Lid's condition: Notable expansion, severe cracks, or broken parts

c. Explosion valve's condition: Notable valve expansion and operation

d. Besides, check regularly if there is any crack, broken part, discoloration, or leak on the exterior.
A condenser shall be deemed obsolete when its capacity becomes 85[%)] or lower of the rated
capacity.

2. Relays: Bad connection occurs because of wear and tear at the contact caused by switching
current. Arelay is deemed obsolete when its accumulated switching reaches 100,000 times as it
depends greatly on power capacity.

3. Motor bearing: Replace when it reaches 20,000 to 30,000 hours of operation at the rated speed

under the rated load. Replace if abnormal sound or vibration is detected during inspection, which
are dependent on operating conditions.

[Standard Part Replacement Cycle]

Part Name Standard Replacement Cycle Method
Smoothing condenser 7-8 years Replace (decide after inspection).
Relays - Decide after inspection.
Fuses 10 years Replace.

Aluminum electrolytic

condensers 5 years Replace with new boards (decide after

on printed boards inspection).
Cooling fans 4-5 years Replace.
Motor bearings - Decide after inspection.
Motor oil seals 5,000 hours Replace.
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8.2

8.2.1

Diagnosis of Abnormality and
Troubleshooting

AL-Tis displayed if a problem occurs during operation. In this case, try to solve the problem
by following this advice. If the problem persists, contact our service center.

Servo Motor

[Cause of abnormality, how to inspect, and troubleshooting]

Symptoms

Cause

How to inspect

Troubleshooting

The motor
does not
move.

The input of CCWLIM and
CWLIM is off.

Refer to "1.2 System Configuration."

P-OT and N-OT Contacts have to be
"ON"

Parameters are incorrectly set.

Check the parameters of the motor,
encoder, and encoder type control
mode.

Reset the parameters. (Refer to
“Chapter 4 Parameters.”)

The motor has defects.

Measure the motor lead terminal with
a tester (resistance between phases:
several ohms).

Replace the motor.

Locking screws are loose.

Check locking screws.

Fasten loose screws.

External wiring is incorrect or
cables are disconnected.

Check the wiring of the motor and the
encoder.

Redo the wiring.
Replace cables.

The encoder has defects.

Check output waves.

Replace the encoder.
(Contact our service center.)

Motor rotation
is unstable.

Connection is bad.

Check the connection of the motor
lead terminal.

Fix bad connection.

Input voltage is low.

Check the input voltage of the drive.

Change power.

Overload occurs.

Check the condition of the machine.

Remove foreign substances in the
rotating unit and provide lubricants (or
grease).

The motor
overheats.

The ambient temperature is
high.

Check the temperature around the
motor. (40[C] or lower)

Change heat transfer structure.
Install a cooling fan.

The surface of the motor is
contaminated.

Check whether there is any foreign
substance on the surface of the motor.

Clean the surface of the motor.

Overload occurs.

Check the load factor of the drive.
Check acceleration/deceleration time.

Reduce load.

Increase acceleration/deceleration
time.

Replace with a motor of greater
capacity.

The magnetic power of the
magnets is reduced.

Check counter voltage and voltage
waveforms.

Replace the motor.

A strange
sound
occurs.

Coupling is bad.

Check the tightness of coupling
screws and the concentricity of the
connection.

Readjust the coupling.

Bearings are abnormal.

Check the vibration and sound of
bearings.

Contact us.

Parameters are incorrectly set.

(Inertia, gain, and time
constant)

Check parameters.

Refer to “Chapter 4 Parameters.”
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8.2.2 Servo Drive

If an alarm triggers, the malfunction signal output contact (ALARM) is turned off and the
dynamic brake stops the motor.

Name Details What to inspect

Check for incorrect drive output wiring /
incorrect encoder wiring.

Check the motor ID / drive ID / encoder setting.
Check for equipment clash or confinement.

IPM Fault Overcurrent (H/W)

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

Check for equipment clash or confinement.

IPM temperature IPM module overheat

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.
Check for equipment clash or confinement.

Overcurrent Overcurrent (S/W)

Replace the drive if [St-23] and [St-24] are 10%

Abnormal current offset or higher of the rated current.

Current offset

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

Check for equipment clash or confinement.

Overcurrent (/CL) Overcurrent (H/W)

Check for equipment clash or confinement.
Check load and brake condition.

Check for incorrect drive output wiring and
incorrect encoder wiring.

Check the motor ID, drive ID, and encoder
setting.

Continuous overload Continuous overload

Check the temperature inside the drive [St-19].

Drive overheat .
Install a cooling fan and check load.

3
o
Py
Py

Room temperature

Check input voltage, regenerative braking
resistance, and wiring.

Replace the drive.

3
o
Py
Ly

Regen. Overload Regenerative overload

Motor cable disconnection

3
o
L]
Py
-

Motor cable open Motor wiring

b
r'l-.
3

LN

Encoder comm.

Serial encoder
communication error

Check for incorrect wiring of the serial encoder
cable.

b
r'l-.

LN

Encoder cable open

Encoder cable
disconnection

Check whether the encoder cable is
disconnected.

b

-

Encoder data error

Encoder data error

Check the [P0-02] setting and encoder wiring.

Ly
gy Py

Motor setting error Motor ID setting error Check the [P0-00] setting.

3
r"-

Encoder Z PHASE cable

Check the encoder cable
broken

b
-
]
oy
=

Encoder Z PHASE Open

BackUp battery has not enough voltage,
Change battery.

% After replacing battery, Power “ON” and
Homing operation are absolutely needed

(apply from S/W Ver 1.28)

Low Battery Error Low voltage error
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Name Details What to inspect

Under voltage Low voltage Check input voltage and power unit wiring.

Check input voltage and wiring. Check for
braking resistance damage.

! Overvoltage Overvoltage . . .
Check for excessive regenerative operation.
Check regenerative resistance.
RST power fail Main power failure Check power unit wiring and power.
Y Control power fail Control power failure Check power unit wiring and power.

Check the encoder, encoder setting, encoder
Over speed limit Overspeed wiring, gain setting, motor wiring, motor ID,
electric gear ratio, and speed command scale.

Check the excessive position command pulse
setting [P4-11], wiring, limit contact point, gain

Position following Excessive position error . : ! .
setting, encoder setting, and electric gear ratio.
Check for equipment confinement and load.
EMG Emergency stop Check the emergency stop contact signal,

external 24 V power, and contact points.

Check pulse command frequency from the
upper level controller.

Check command pulse type.

Pulse command frequency

Over pulse CMD
error

Check for incorrect wiring in the drive output
Speed Deviation Excessive speed error and encoder. Also, check the connection and
load status of the equipment.

Check for incorrect wiring in the drive output

55 Motor Over Run Motor overrun and encoder. Also, check the connection and
load status of the equipment.

53 Parameter checksum Parameter error Check the value of parameters

EY Parameter range Parameter range error Check the value of parameters

141 Invalid factory setting Invalid factory setting Check the value of parameters

-

Py

Output contact point setting

GPIO setting error

Check the value of parameters
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If a warning code is displayed in the current operation status [St-00], the servo drive is
operating abnormally. Check what needs to be inspected for the issue.

Warning
State Name Details and cause What to inspect
(CODE)
-0t RST PEAIL Main power phase loss If the [P0-06] DIGIT 2 is set to 1, the main
849 - power fails.
H-nZ LOW_BATT Low battery BackUp battery has not enough voltage
o . More than the maximum torque commands
H-0HY OV_TCMD Excessive torque command have been entered.
7N More than the maximum speed commands
H-08 OV_VCMD Overspeed command have been entered.
an . The maximum overload [PO-13] has been
H- 1l OV_LOAD Overload warning reached.
_on . . The electric current capacity of the motor is
g-cd SETUP Capacity setting bigger than that of the drive.
un . When [P0-06] DIGIT 2 is set to 1, the DC link
g-Hi UD_VTG Low voltage warning voltage is 190 V or below.
Y- E Sr EMG EMG contact point Check the 1/0O wiring and [P2-09] setting

8-6

Warning code is displayed to hexadecimal. If the over 2 warning codes occurs, the sum of
warning codes will be displayed. For example, if [W-04] Excessive Toque Command and [W-
08] Excessive Speed Command are occurred at the same time, [W-0C] will be displayed.

- If warning code 80 occurs, “SV-ON” state changes to “SV-OFF” state automatically.

-To avoid warning code 80, wire EMG contact or change EMG input signal logic definition.

(Refer to 4.1 How to Use the Loader)
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B Servo Drive Overload Graphs (400W or below)

(1) Graph of Overload during Rotation

AL-21 AL-21
Load (%) | Occurring MAX MIN Load (%) | Occurring MAX MIN
Time (sec) Time (sec)
0,
100% or Infinite
below
110 55776.0 89241.6 | 33465.6 210 66.8 106.9 40.08
120 13944.0 22310.4 | 8366.4 220 50.1 80.2 30.06
130 6197.3 9915.7 | 3718.38 230 385 61.6 23.1
140 3486.0 5577.6 2091.6 240 30.3 48.5 18.18
150 1183.0 1892.8 709.8 250 24.2 38.7 14.52
160 566.0 905.6 339.6 260 4.2 6.7 2.52
170 318.0 508.8 190.8 270 3.8 6.1 2.28
180 198.0 316.8 118.8 280 3.4 5.4 2.04
190 131.0 209.6 78.6 290 3.0 4.8 1.8
200 92.0 147.2 55.2 300 2.7 4.3 1.62
Load Curve During Rotation
100000, 0
10000,0 \
1000.0
o
()
QL
(O]
£ 1000
|_
10,0

\——

110 120 130 140 150 160 170 180

Load Factor (%)

190 200 210 220 230 240 250 260 270 280 290 300
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8-8

(2) Graph of Overload during Stop

AL-21 AL-21
Load (%) | Occurring MAX MIN Load (%) | Occurring | MAX | MIN
Time (sec) Time (sec)

1ho% or Infinite
110 37937.7 60700.3 | 22762.62 210 50.1 80.2 30.06
120 9483.9 15174.2 | 5690.34 220 38.5 61.6 23.1
130 4215.1 6744.2 2529.06 230 30.3 48.5 18.18
140 2371.0 3793.6 1422.6 240 9.7 155 5.82
150 926.0 1481.6 555.6 250 8.3 13.3 4.98
160 470.0 752.0 282 260 3.8 6.1 2.28
170 273.0 436.8 163.8 270 3.4 5.4 2.04
180 173.0 276.8 103.8 280 31 5.0 1.86
190 117.0 187.2 70.2 290 2.7 4.3 1.62
200 66.0 105.6 39.6 300 25 4.0 1.5

Load Curve During Stop
100000.0

10000.0

1000.0

100.0

Time (sec)

10,0

| LSELEETRIC

110 120 130 140 150

Load Factor (%)

160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
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B Servo Drive Overload Graphs (SA type of 100 W or below)

(1) Graph of Overload during Rotation

AL-21 AL-21
Load (%) | Occurring | MAX MIN | Load (%) | Occurring MAX MIN
Time (sec) Time (sec)
100% or Infinite
below
110 1696.0 2713.6 | 1017.6 210 5.2 8.3 3.12
120 424.0 678.4 254.4 220 4.4 7.0 2.64
130 188.4 301.5 | 113.064 230 3.8 6.1 2.28
140 106.0 169.6 63.6 240 3.3 5.3 1.98
150 70.4 112.6 42.24 250 2.9 4.6 1.74
160 26.8 42.9 16.08 260 2.6 4.2 1.56
170 20.6 33.0 12.36 270 2.3 3.7 1.38
180 16.2 25.9 9.72 280 2.0 3.2 1.2
190 13.0 20.8 7.8 290 1.8 29 1.08
200 10.5 16.8 6.3 300 1.6 2.6 0.96
Load Curve during Rotation 100 W or Lower SA Type
10000.0
1000.0 —\3‘\
100.0 \\\"\

—~ \\\

o H"""-—-—_,\

E 100 SN

-—-___..._____________-—-..______--
—
1.0 =
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8. Maintenance and Inspection

(2) Graph of Overload during Stop

AL-21 AL-21
Occurrin Occurring
0, 0,
Load (%) g Time MAX MIN Load (%) Time MAX MIN
(sec) (sec)
100%or | finjte
below
110 1372.8 2196.5 823.68 210 3.9 6.2 2.34
120 343.2 549.1 205.92 220 34 5.4 2.04
130 152.5 244.0 91.518 230 3.0 4.8 1.8
140 85.8 137.3 51.48 240 2.6 4.2 1.56
150 58.6 93.8 35.16 250 2.3 3.7 1.38
160 16.2 25.9 9.72 260 2.0 3.2 1.2
170 13.0 20.8 7.8 270 1.8 2.9 1.08
180 105 16.8 6.3 280 1.6 2.6 0.96
190 8.7 13.9 5.22 290 1.5 24 0.9
200 7.2 11.5 4.32 300 1.3 2.1 0.78
Load Curve during Stop 100 W or Lower SA Type
10000.0
1000.0
100.0
o)
O
)
g
i 100

0.1
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8. Maintenance and Inspection

(1) Graph of Overload during Rotation

B Servo Drive Overload Graphs (750W, 1.0KW)

AL-21 AL-21
Load Occurri Load Occurri
(%) ng Time A LAY (%) ng Time A LAY
(sec) (sec)
100% or Infinite
below
110 105800 169280.0 63480 210 119.0 190.4 71.4
120 26450 42320.0 15870 220 89.2 142.7 53.52
130 11755 18808.0 7053 230 49.3 78.9 29.58
140 6612.5 10580.0 3967.5 240 38.8 62.1 23.28
150 2244.0 3590.4 1346.4 250 31.0 49.6 18.6
160 1073.6 1717.8 644.16 260 7.0 11.2 4.2
170 603.2 965.1 361.92 270 6.4 10.2 3.84
180 413.6 661.8 248.16 280 5.7 9.1 3.42
190 273.6 437.8 164.16 290 5.0 8.0 3
200 201.0 321.6 120.6 300 4.6 7.4 2.76
Load Curve during Rotation
1000000.0
100000.0
10000, 0
)
(]
£ 10000
()
£
|_
100.0
10.0 Q

110 120 130 140 150 160 170 180 190 200 210 220 230 240 260 260 270 280 290 300
Load Factor (%)
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8. Maintenance and Inspection

(2) Graph of Overload during Stop

AL-21 AL-21
Occurrin Load Occurri
0,
Load (%) g Time MAX MIN (%) ng Time MAX MIN
(sec) (sec)
100% or .
Infinite
below
110 37937.7 60700.3 22762.62 210 50.1 80.2 30.06
120 9483.9 15174.2 5690.34 220 38.5 61.6 23.1
130 4215.1 6744.2 2529.06 230 30.3 48.5 18.18
140 2371.0 3793.6 1422.6 240 9.7 15.5 5.82
150 926.0 1481.6 555.6 250 8.3 13.3 4.98
160 470.0 752.0 282 260 3.8 6.1 2.28
170 273.0 436.8 163.8 270 3.4 5.4 2.04
180 173.0 276.8 103.8 280 3.1 5.0 1.86
190 117.0 187.2 70.2 290 2.7 4.3 1.62
200 66.0 105.6 39.6 300 2.5 4.0 1.5
Load Curve during Stop
1000000.0
100000.0 =
10000.0 \
)
(]
< 1000.0
(O]
£
|_
100.0
10.0 K_
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8. Maintenance and Inspection

B Servo Drive Overload Graphs (2.0KW, 3.5kW)

(1) Graph of Overload during Rotation

AL-21 AL-21
Load(%) |Occurring MAX MIN Load(%) |Occurring| MAX MIN
Time(sec) Time(sec)
0,
100% or Infinite
below
110 4832.0 7731.2 2899.2 210 66.8 106.9 40.08
120 1208.0 1932.8 724.8 220 50.1 80.2 30.06
130 536.9 859.0 322.1333 230 38.5 61.6 231
140 302.0 483.2 181.2 240 30.3 48.5 18.18
150 257.0 411.2 154.2 250 24.2 38.7 14.52
160 229.0 366.4 137.4 260 4.2 6.7 2.52
170 200.0 320.0 120 270 3.8 6.1 2.28
180 165.0 264.0 99 280 3.4 5.4 2.04
190 131.0 209.6 78.6 290 3.0 4.8 1.8
200 103.0 164.8 61.8 300 2.7 4.3 1.62
Load Curve During Rotation
100000.0
10000.0 —\
1000, 0
o
(O]
L
Q
£ 1000
E
10.0

\—

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 230 290 300
Load Factor (%)
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8. Maintenance and Inspection

(2) Graph of Overload during Stop

AL-21 AL
: Occurring
Load(%) |Occurring| MAX MIN Load (%) Time MAX MIN
Time (sec)
(sec)
100% or .
Infinite
below
110 4832.0 7731.2 2899.2 210 44.0 70.4 26.4
120 1208.0 1932.8 724.8 220 36.0 57.6 21.6
130 536.9 859.0 322.1333 230 30.3 48.5 18.18
140 302.0 483.2 181.2 240 9.7 15.5 5.82
150 154.0 246.4 92.4 250 8.3 13.3 4.98
160 110.0 176.0 66 260 3.8 6.1 2.28
170 90.0 144.0 54 270 3.4 5.4 2.04
180 75.0 120.0 45 280 3.1 5.0 1.86
190 61.0 97.6 36.6 290 2.7 4.3 1.62
200 52.0 83.2 31.2 300 25 4.0 15
AL-21 AL-21
Load(%) Occurring MAX MIN Load(%) | Occurring MAX MIN
Time (sec) Time (sec)
Load Curve During Stop
10000. 0
1000.0 \
)
O
9 100.0
(O]
£
=

10 . . . . . . . .

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Load Factor (%)
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(1) Graph of Overload during Rotation

B Servo Drive Overload Graphs (5.0KW)

AL-21 AL-21
Load(%) r%ci‘ijnrq“e MAX MIN | Load(%) r%ci‘ijnrq“e MAX MIN
(sec) (sec)
100% or Infinite
below
110 4832.0 7731.2 2899.2 210 66.8 106.9 40.08
120 1208.0 1932.8 724.8 220 50.1 80.2 30.06
130 536.9 859.0 | 322.1333 230 38.5 61.6 23.1
140 302.0 483.2 181.2 240 303 48.5 18.18
150 257.0 411.2 154.2 250 24.2 38.7 14.52
160 229.0 366.4 1374 260 18.0 28.8 10.8
170 200.0 320.0 120 270 16.0 25.6 9.6
180 165.0 264.0 99 280 14.0 224 8.4
190 131.0 209.6 78.6 290 8.0 12.8 4.8
200 103.0 164.8 61.8 300 5.0 8.0 3.0
Load Curve During Stop
10000
1000 \

o

()

QL 100

(O]

£

|_

110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 290 300

Load Factor (%)
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8. Maintenance and Inspection

8-16

Time (sec)

2) Graph of Overload during Stop

AL-21 AL-21
Load(%) Ogc‘%?r:;” MAX MIN | Load(%) r%cﬁ‘i’g; MAX MIN
(sec) (sec)
100% or Infinite
below
110 48320 | 77312| 28992 | 210 44.0 70.4 26.4
120 12080 | 19328 7248 | 220 36.0 57.6 21.6
130 5369 | 8588 | 32208| 230 303 48.5 18.18
140 3020 | 4832 1812 240 9.7 15,5 5.82
150 154.0 246.4 92.4 250 8.3 13.3 4.98
160 100.0 160.0 60.0 260 3.8 6.1 2.28
170 85.0 136.0 51.0 270 3.4 54 2.04
180 70.0 112.0 42.0 280 3.1 5.0 1.86
190 61.0 97.6 36.6 290 2.7 4.3 1.62
200 52.0 83.2 31.2 300 2.5 4.0 1.5

10000

Load Curve During Stop

1000

100

k

Load Factor (%)

110 120 130 140 150 160 170 180 180 200 210 220 230 240 260 250 270 280 290 300




9. Appendix

9 Appendix

9.1

the next page)

Motor Type and ID (to be continued on

Model Name ID Watt Notes Model Name ID Watt Notes
SAR3A 1 30 SE13G 75 1300
SAR5A 2 50 SE17G 76 1700
SAO01A 3 100 HEOQ9A 77 900 Hollow type
SAO015A 5 150 HE15A 78 1500 Hollow type
SBO1A 11 100 SF30A 81 3000
SB02A 12 200 SF50A 82 5000
SBO4A 13 400 SF22D 85 2200
HBO2A 15 200 Hollow type LF35D 190 | 3500
HBO4A 16 400 Hollow type SF55D 87 5500
SF75D 88 7500
SCO04A 21 400 SF12M 89 1200
SCO6A 22 600 SF20M 90 2000
SCO08A 23 800 LF30M 192 | 3000
SC10A 24 1000 SF44M 92 4400
SC03D 25 300 SF20G 93 1800
SCO05D 26 450 LF30G 191 2900
SC06D 27 550 SF44G 95 4400
SCO07D 28 650 SF60G 96 6000
SE09A 61 900 SG22D 111 2200
SE15A 62 1500 LG35D 193 3500
SE22A 63 2200 SG55D 113 5500
SE30A 64 3000 SG75D 114 7500
SEO06D 65 600 SG110D 115 | 11000
SE11D 66 1100 SG12M 121 1200
SE16D 67 1600 SG20M 122 2000
SE22D 68 2200 LG30M 195 3000
SEO3M 69 300 SG44M 124 4400
SEO6M 70 600 SG60M 125 6000
SEO09M 71 900 SG20G 131 1800
SE12M 72 1200 LG30G 194 2900
SEO05G 73 450 SG44G 133 | 4400

e | 917




9. Appendix

Model Name ID Watt Notes
SG60G 134 | 6000
FF30A 781 | 3000
FF50A 782 5000
FF22D 785 2200
FF35D 786 3500
FF55D 787 5500
FF75D 788 7500
FF12M 789 1200
FF20M 790 2000
FF30M 791 3000
FF44M 792 | 4000
FF20G 793 1800
FF30G 794 2900
FF44G 795 4400
FF60G 796 6000
FF75G 804 | 7500
FG22D 811 2200
FG35D 812 3500
FG55D 813 5500
FG75D 814 | 7500
FG12M 821 1200
FG20M 822 2000
FG30M 823 3000
FG44M 824 | 4400
FG20G 831 1800
FG30G 832 2900

Model Name ID Watt Notes
SE09G 74 850
SG85G 135 | 8500

SG110G 136 | 11000
SG150G 137 | 15000
FBO1A 711 100
FBO2A 712 200
FBO4A 713 400
FCO4A 721 400
FCO6A 722 600
FCO8A 723 800
FC10A 724 | 1000
FCO03D 725 300
FCO05D 726 500
FC06D 727 600
FCO7D 728 700
FEO9A 761 900
FE15A 762 | 1500
FE22A 763 | 2200
FE30A 764 | 3000
FEO6D 765 600
FE11D 766 | 1100
FE16D 767 | 1600
FE22D 768 | 2200
FEO3M 769 300
FEO6M 770 600
FEO9M 771 900
FE12M 772 | 1200
FEO5G 773 450
FEO09G 774 850
FE13G 775 | 1300
FE17G 776 | 1700
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Model Name ID Watt Notes Model Name ID Wait Notes
DB03D 601 63 FALO5A 702 50
DB06D 602 126 FALO1A 703 100
DB09D 603 188 FAL15A 704 150
DCO06D 611 126
DC12D 612 251 FBLO1A 714 100
DC18D 613 377 FBLO2A 715 200
DD12D 621 251 FBLO4A 716 400
DD22D 622 461
DD34D 623 712 FCLO4A 729 400
DE40D 632 838 FCLOG6A 730 600
DE60OD 633 1257 FCLOSA 731 750
DFA1G 641 1728 FCL10A 732 1000
DFA6G 642 | 2513

FCLO3D 733 300
FCLO5D 734 450
FCLO6D 735 550
FCLO7D 736 650

LSTELECTR-WC
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9. Appendix

9.2 Test Drive Procedure

Thank you for purchasing our product. Conduct test drive following the process described as
follows:

A Caution

In order to prevent accidents, conduct an operation test and test drive in manual JOG operation
when there is no load (the motor exists without any coupling or belt) after attaching the servo motor
to your equipment. Afterwards, connect the load and conduct the final test drive.

1. Product check: Check the name tag to verify that the product matches the model you ordered.
(Refer to "Chapter 1.1.")

* Aname tag is attached to the right side of the product. (For motors, right side of the shaft)
* Main check point: Product capacity and main options

2. Power connection: Wire single-phase AC 220 [V] to control power input C1 and C2, and three-
phase AC 220 [V] to main power input L1, L2, and L3. (Refer to "Chapter 3.2.")
* The product runs even if you input single-phase AC 220 [V] as the main power. However,

such wiring reduces torque and the lifespan of the product. Be sure to input three-phase AC
220 [V1.

3. Signal cable wiring: Wire CN1 (I/0), CN3, CN4, CN5 (communication), CN2 encoder cable, and
motor power cable per operation mode. (Refer to "Chapter 1.2 and Chapter 3.")

* Be sure to use robotic cables if the motor requires movement.

* Be sure to use twist shield cables as signal and encoder cables.

* Be sure to fasten bolts after locking the connector (drive direction) of the encoder cable.
* Be sure not to change the U, V, and W wiring of the motor power cable.
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4. Control power supply: Supply single-phase AC 220 [V] to C1 and C2.
* Be sure to check external input voltage before turning on the servo drive.

¢ Check whether the display is normal. (There should be no break on the seven segments or alarm
output.)

5. Motor ID setting: Set motor ID in the parameter [P0-00] and encoder pulse in the parameter [P0-02]
respectively. (Refer to "Appendix 1.")

(3 The serial encoder is automatically set)

* Easy check: Check the motor ID and encoder pulse on the product name tag attached on the
right side of the motor.

* Check whether the external control signal input is normal.

* For information on how to handle the keys of the servo drive loader, refer to "4.1 Loader
Handling."

6. Motor encoder type setting: Set ecoder type in the [P0-01], refer to “4.4.1 System Parameter Setting.

7. Main power supply: Supply three-phase AC 220 [V] to L1, L2, and L3.
* Be sure to check external input voltage before turning on the servo drive.

e When power is supplied, the red lamp on the charge LED at the bottom of the loader window
comes on.

* If an alarm is displayed, it indicates that there is an error in the power circuit, wiring of the servo
motor, or encoder wiring.
Turn off power and fix the error using the information in "[Alarm Codes and Descriptions]."
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8. Test drive: Start [Cn-00] by pressing [SET] to conduct test drive manually. (JOG
operation speed can be changed in [P3-12].)

= *[Up]: Motor forward rotation (CCW) — Only operate while you hold down the key.
= *[Down]: Reverse motor rotation (CW) — Only operate while you hold down the key.

* During normal operation, the power input of the servo drive and wiring among
motors are verified as normal.
» |If the alarm is displayed, it indicates an error in the power circuit, wiring of the

servo motor, or encoder wiring. Turn off power and fix the error using the
information in "[Alarm Codes and Descriptions]."

9. Operation mode setting: Set
operation mode in [P0-03].

Speed )
operation ¢ 0: Torque control operation Position operation
setting e 1: Speed control operation setting
® e 2: Position control ,
operation
* 3: Speed/position control
operation
e 4: Speed/torque control
operation
\ 4 v
10. Perform speed operation with the upper level 11. Perform position operation with the upper level
controller by adjusting the following parameter controller by adjusting the following parameter
data. data.
a. Speed operation setting parameter: [P3- d. Position operation setting parameter: [P4-
01]~[P3-20] 00]~[P4-14]
b. Input/output setting parameter: [P2-00]~[P2-22] e. Input/output parameter setting parameter:
c. Control setting parameter: [P2-00]~[P2-22] )
[P1-00]~[P1-27] f. Control parameter setting parameter:
(Refer to “Appendix 1.”) [P1-00]~[P1-27]
(Refer to “Appendix 1.")
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10-1

How to Set Control Parameters [Gain Tuning]
1) Auto gain tuning
— Perform automatic gain tuning by pressing [SET] in [Cn-05].
— If the load condition of the equipment is not directly related to motor shaft, it is hard to

perform accurate gain tuning because of characteristics of automatic gain tuning. Therefore,
manual gain tuning is recommended.

2) Manual gain tuning

— Set inertia ratio [P1-00], speed proportional gain [P1-06], and speed integral time constant
[P1-08] as the standard gain.

— Increase inertia ratio [P1-00] gradually until the motor starts vibrating.

— For more stable control, increase speed proportional gain [P1-06] a little at a time until the
motor vibrates slightly. If you increase speed integral time constant [P1-08], the motor stops
vibrating.

— Increase speed integral time constant [P1-08] in the last stage and the motor will stop
vibrating. However, it takes as much time to reach normal state as the time constant set in
responsiveness. If you set speed proportional gain [P1-06] too big in an effort to attain satisfying
responsiveness, overshoot might occur. The allowed range of overshoot is generally 10 percent
or below.

11-1

* How to Set Electric Gear Ratio [P4-01]~[P4-05]

— Electric gear ratio = transmission per input pulse X number of pulses per motor rotation /
transmission per motor rotation
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User Manual Revision History

Number | Date issued Revised Content Version Notes
1 2011.10.19 Electronic gear ratio, Option specification name 1.0
2 2011.12.19 Add 750W, 2KW 1.1
3 2012.01.09 (I;’é)ss(i:trii(;)r:igr?mmand filter time constant, Warning code 12
4 2012.02.05 Brake resistance, Motor specification 1.3
5 2012.03.01 Added FLAT Type Motor, Revise communication info 1.4
6 2012.04.09 correct minor typo 15
7 2012.06.19 Modify electric gear ratio 1.6
8 2012.09.10 Refer to history of modification 1.7
9 2012.11.15 Added Multi turn encoder and modify parameter 1.8
10 2013.02.13 Add 5kW Drive Info 1.9
11 2013.04.05 Add motor specific chart and option 2.0
12 2013.08.09 Add new motor ID and cable 21
13 2013.11.08 Added an alarm code and modified the motor cable 2.2
14 2014.03.12 Add(_ed function, alarm code and modified motor 23

details
15 2014.06.27 rli);&;cr?rpdk;tgflgonnecting to PLC, Added and modified 24
16 2020.05.15 Changed company name to ‘LS ELECTRIC’ 25
17 2021.07.15 Add N terminal caution 2.6

Green Management

LS ELECTRIC considers environment
protection as a high priority of
management, and its employees try their
best to protect the Earth.

Product Disposal
The LS ELECTRIC servo drive is

—"1 . .
environmentally friendly.
It can be broken down to iron, aluminum,
bronze, and synthetic resin (cover), and
— separately recycled.
—1
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