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1. Product Composition

1.

1.1

Product Composition

Product Specification

B L7P Series Product Format

L7 P

B

010

U

AA

Series Communication Input Capacity Capacity .
Name type Voltage 200[V] 400[V] Encoder Type Option
S Standard oo1 100[w] 010 1[kw] Quadrature Space Standard
vo 002 2°°[W] 020 z[kW] (Pluse Type) Marking Exclusive Option
004 400[W] 035 3.5[kwW] c Serial
Servo Network A: 200[Vac] 008 | 750[W] 050 5[kw] ¢ v
010 1[kw] 075 7.5[kw] Uni |
H Network . niversa
Series | Ny T B: 400[Vac] 020 2kW] || 150 | 15[kw]
All-in One 035 | 3.5[kw]
Standard I/O 050 5[kw]
P & 075 | 7.5[kW]
Index 150 | 15[kw]
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1. Product Composition

B Servo Motor Product Format

APM-SBO4ANK1G103
|

|—I—

Servo Motor | Decelerator Classification
Motor Capacity 03: 1/3
X Encoder Type 10: 1/10
R3: 30[W] Shaft End Shape
R5: 50[W] Quadrature(PulseType)
Motor Shape N: Straight
g
01: 100[W] A: Inc. 1024[ppr] —l
. anli K: round at one end
S: Solid Shaft 02: 200[W] B: Inc. 2000[ppr]
H: Hollow 03: 300[W] C: Inc. 2048[ppr] C:CcCut Decelerator Specifications
B: Assembly 04: 400[W] D: Inc. 2500[ppr] D: D Cut Not Indicated: no decelerator
T T h .
07: 700[W] E: Inc. 3000[ppr] aper Shape G1: Industrial Product
10: 1.0kW] F: Inc. 5000[ppr] R: roundat both (Foot Mount)
15: 1.5[kW] G: Inc. 6000[ppr] H: Hollow Shatt G2: Industrial Product
Flange Size 20: 2.0[kW] —— (Flange Mount)
Serial BiSS : isi
A 40 Flange 35: 3.5[kW] Oil Seal, Brake Attachement G3: Precision Decelerator
(Communication Type)
B: 60 Flange N : 19bit SingleTurn Not Indicated: not attached
C: 80 Flange .
: Rated Speed (RPM) M : 19bit MultiTurn 1: Oil Seal Attached
D: 100 Flange A 30000m] 2: Brake Attached
. : rpm
E: 130 Flange b 2000 3: Oil Seal, Brake
F: 180 Flange : [rpm]
G: 220 Flange G: 1500[rpm]
M: 1000[rpm]
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1. Product Composition

1.2 Names of Units

1.2.1 Servo Drive Components

m 1kwW

Display
Shows drive status, alarms, etc.

/V
CHARGE lamp E—

Lights on when the main circuit power is on.
Terminating resistor switth ——— |
Turn on this switch to use the terminating

resistor (120Q) inside the drive.
Main power connectors (L1/L2/L3) J
Terminals to input the main circuit power

DC reactor connectors (PO/PI)
Terminals to connect the DC
reactor that suppresses high-
frequency power

- >

Regenerative resistor connectors (B+/B/BI)
Terminals to connect external regenerative
resistors

- For basic installations : Short-circuit B and BI
terminals.

- For external resistor installations : Install to

B+ and B terminals.
Control power terminals (C1/C2) J

Terminals to input the control power

_ >

Servo motor connection terminals (U/V/W)
Terminals to connect the main circuit cable
(power cable) of the servo motor.

238885

USB

=N

" OUT=F Rs-422

Ground terminal
Ground terminal to prevent electric shock

«——

«—

Analog monitor connector
Connector to check analog output signals

Node address setting switch
Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

|&—————— USB connectors (USB/Mini B type)

Connector to communicate with the drive
CM program tool (PC program)

RS-422 communication connectors (IN/OUT)
RS-422 communication connectors

Input/output signal connectors (1/0)
Connectors for sequence input/output signals

Encoder connector (ENCODER)
Connector to connect the encoder mounted
on the servo motor
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1. Product Composition

B 2kW, 3.5kW

Display

Shows drive
status, alarms, etc.
CHARGE lamp
Lights on when the main
circuit power is on.
Terminating resistor switch

Turn on this switch to use the terminating
resistor (120Q) inside the drive.

Main power connectors (L1/L2/L3) 4

Terminals to input the main circuit power

DC reactor connectors (PO/PI)

Terminals to connect the DC reactor ——————»
that suppresses high-frequency

power

Regenerative resistor connectors (B+/B/BI) R
Terminals to connect external regenerative resistors

- For basic installations : Short-circuit B and Bl terminals.

- For external resistor installations : Install to B+ and B
terminals.

Control power terminals (C1/C2) /

Terminals to input the control power

Servo motor connection terminals (U/V/W) >
Terminals to connect the main circuit cable
(power cable) of the servo motor.

Ground terminal

| Analog monitor connector

Connector to check analog output signals

Node address setting switch

=]

Ground terminal to prevent electric shock

1-4

Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

<+——— USB connectors (USB/Mini B type)
Connector to communicate with the drive
CM program tool (PC program)
RS-422 communication connectors (IN/
ouT)
RS-422 communication connectors

<+——  Input/output signal connectors (I/0)
Connectors for sequence input/output signals

Encoder connector (ENCODER)
Connector to connect the encoder mounted on
the servo motor



1. Product Composition

m 5kW

Display

Shows drive status, alarms, etc.

Terminating resistor switch

Turn on this switch to use the terminating
resistor (120Q) inside the drive.

Control power terminals (C1/C2)

Terminals to input the control power

DC reactor connectors (PO/PI)

Terminals to connect the DC reactor that suppresses

high-frequency power

use the DC reactor

— Be sure to short—circuit this connector when you do no\[%

Analog monitor connector
Connector to check analog output signals

Node address setting switch
Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

USB connectors (USB/Mini B type)
Connector to communicate with the drive
CM program tool (PC program)

RS-422 communication connectors (IN/

ouT)
RS-422 communication connectors

Input/output signal connectors (I/0)
Connectors for sequence input/output signals

CHARGE
©

Main power connectors (L1/L2/L3)

Terminals to input the main circuit power

Regenerative resistor connectors (B+/B/BI)

Terminals to connect external regenerative resistors

- For basic installations : Short-circuit B and BI terminals.

- For external resistor installations : Install to B+ and B
terminals.

Encoder connector (ENCODER)
Connector to connect the encoder mounted on
the servo motor

CHARGE lamp
Lights on when the main circuit power is
on.

Ground terminal
Ground terminal to prevent electric shock

Servo motor connection terminals (U/V/W)

Terminals to connect the main circuit cable (power
cable) of the servo motor.
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1. Product Composition

m 7.5kw

Display
Shows drive status, alarms, etc. MT

Terminating resistor switch

Analog monitor connector
2 =2 Connector to check analog output signals

% Node address setting switch
Switch to set the node address of the
drive.

Turn on this switch to use the
terminating resistor (120Q) inside the
drive.

You can set the node addresses from 0 to
31

[ USB connectors (USB/Mini B type)
Connector to communicate with the drive
CM program tool (PC program)

i

RS-422 c ication connectors (IN/
ouT)

RS-422 communication connectors

Input/output signal connectors (1/0)
Connectors for sequence input/output signals

Encoder connector (ENCODER)
Connector to connect the encoder mounted on
the servo motor

Lights on when the main circuit

cuarceame —— o R 1| ER S N ] R ) . I ] v

power Is on.
ﬂ]H CHARGE
I

Control power terminals (C1/C2)
Terminals to input the control power

* Not a connector for connection (N) 4m:ﬂj

DC reactor connectors (PO/Pl)

Terminals to connect the DC reactor that suppresses
high-frequency power

— Be sure to short—circuit this connector when you do not
use the DC reactor.

Main power connectors (L1/L2/L3)

Servo motor connection terminals (U/V/W)
Terminals to connect the main circuit cable

(power cable) of the servo motor.

Ground terminal
Ground terminal to prevent electric shock

Terminals to input the main circuit power

1-6

Regenerative resistor connectors (B+/B/BI)
*NC Terminals to connect external regenerative resistors
- For basic installations : Short-circuit B and Bl terminals.
- For external resistor installations : Install to B+ and B terminals.



1. Product Composition

m 15kw

Display

Shows drive status, alarms, etc.

Terminating resistor switch

Turn on this switch to use the
terminating resistor (120) inside the
drive

Control power terminals (C1/C2)

Terminals to input the control power

CHARGE lamp

Lights on when the main circuit

power Is on.

Main power connectors (L1/L2/L3)

Terminals to input the main circuit power

Analog monitor connector
Connector to check analog output signals

Node address setting switch
Switch to set the node address of the drive.
You can set the node addresses from 0 to 31.

USB connectors (USB/Mini B type)
Connector to communicate with the drive
CM program tool (PC program)

RS-422 communication connectors (IN/JOUT)
RS-422 communication connectors

ol =3 ool ==

Input/output signal connectors (1/0)
Connectors for sequence input/output signals

.
D

|
]
ip
n

* Not a connector for connection (N)

DC reactor connectors (PO/PI)

Terminals to connect the DC reactor that suppresses

high-frequency power

- Be sure to short—circuit this connector when you do not

use the DC reactor.

Encoder connector (ENCODER)
Connector to connect the encoder mounted on
the servo motor

Servo motor ion terminals (U/V/W)
Terminals to connect the main circuit cable
(power cable) of the servo motor.

Ground terminal
Ground terminal to prevent electric shock

Regenerative resistor connectors (B+/B/BI)
Terminals to connect external regenerative resistors
- For basic installations : Short-circuit B and Bl terminals.

- For external resistor installations : Install to B+ and B terminals.
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1. Product Composition

1.2.2 Names of Servo Motor Units

B 80 Flange or Below

Motor Power

Motor Cable
Connector Encoder
M Connector
I Encoder
Cable
O O | H
° v
Shaft
o) O - ’
v ¢ ¢ ¢ Encoder
Bearing Cap Flange Frame Housing Cover
m 130 Flange or Above
Motor
Connectoﬁr{/,:,‘ ‘y Encoder
Connector
=
°
v Encoder
Shaft BBe-—-———— E_ COVGl’
oo

1-8

Bearing Cap

1

Flange Frame Housing



1. Product Composition

1.3

Example of System Configuration

The figure below shows an example system constructed using this product.

three-phase AC380V

RST

Circuit Breaker

Shuts off the
circuit when
excessive
current flows, to
protect the
power lines IR

Noise Fielter ¢

Blocks outside

noise from power | I::I |
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—

0=

Oscilloscope
O 920 4 DAQ
m O ggo © .’
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ooooooo I
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Monitor Cable

Electronic

turns on/off Servo Drive

the servo’s

power

¥

DC Reactor Connection
—shorts durina

non-use (PC. Py IE=

External Recovery
Resistance Connection
(see 10.11 Recovery
Resistance Setting)

APE=¢38=GLE

Motor Cable

Host Device

[O]mHEEH[O]
o

Handv Loader

ANEEOEE k|
BEEEE0E )
B8EEEEE «

=

able

S-422 Communication
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:
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L 4
c
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B
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Encoder Cable
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”w

Servo Motor

]
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(USB OTG Cable)
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2. Wiring and Connection

2. Wiring and Connection

2.1 Servo Motor Installation

2.1.1 User Environment Requirement

Items Environment Requirements Notes
Surroundin When the temperature exceeds the workable
Temerature? 0 ~ 40[°C] temperature, a separate command must be placed after
consulting with the Tech Department
Sﬂ[{%ﬁ'&g 80[%]RH or below Please use the product where no steam is generated
External Vibration Acceleration Excessive vibration may shorten the life cycle of the
Vibration X, Y direction / 19.6[ns] or below | bearings

2.1.2 Preventing Excessive Impact

Excessive impact on the motor during installation or accidental fall may destroy the encoder.

&Caqtion

2.1.3 Wiring with Motor

= Directly connecting the motor with commercial power damages the motor. Please use the
designated drive to connect power.

= Please connect the earthing terminal of the motor to one of the two earthing terminals of the drive,
and connect the other terminal with a Type-3 ground connection.

= Please match the U, V, W terminalg of the motor with the U, V, W terminals of the drive.

= Please check the motor connector for any missing pin or bad contact.

= |f the motor has humidity or condensation, please check if the insulation resistance is 10[MQ] or
more (500[V]), and install the product only when there is no problem.

2-1



1. Product Composition

2.1.4 Comibing with Load Device

Coupling combining: install coupling by matching the motor shaft with the load shaft within
the permissible window.

E—
r 0.03[mm] or below (peak to peak)

Load

Shaft.
e — Motor

Shaft

0.03[mm] or below (peak to peak)

A 4

B Pulley Combining:

Radial Load Shaft Load
Flange Note
N Kgf N kgf
40 148 15 39 4
Nr: 30[mm] or below
60 206 21 69 7

80 255 26 98 10 Radial Load
130 725 74 362 37

i I—|

I
180 1548 158 519 53 | ;

i

T

<+—>
220 1850 189 781 90 .
Axis Load

2.1.5 Cable Installation

= When installing the product vertically, please make sure no oil or water flows into the connection
unit.

Ny

= Please do not stress or damage the cable. When moving the motor, please use movable cable and
make sure the cable does not wiggles.
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2. Wiring and Connection

2.2 Servo Driver Installation

2.2.1 Installation and User Environment

Environment

Iltems . Notes
Requirements
. A\ Caution

Surrounding o )

Temerature 0~50[*C] Please attach the cooling fan to the control panel, so that the
temperature does not exceed the workable temperature.
A Ccaution

Surrouding 90[%]RH or Freezing or condensation inside the drive due to long-term

Humidity below non-use may damage the drive. When operating after non-use,

please remove water before operating.

Vibration

E_xterr_1a| Acceleration Excessive vibration may shorten the life cycle of the bearings
Vibration

4.9[njs’] or below

= No exposure to direct sunlight

Environmental | * No corrosive/flammable gas
Requirements | «  No oil or dust

* |n case of a closed spalce, adequate ventilation
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1. Product Composition

2.2.2 Wiring the Control Panel

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

40MM
OR
ABOVE
v v
68888 86848 86848
@A& @3@3@] ; @3@3@] :
CHARGE [E_‘l CH?);GE A [m_‘l CHARGE [m‘l
[e] E| = [e] H
i ‘:I L1 U J L1 ;]
s % o M . i
o L 10MM " 0 ) N 1 1OMM
” 8 OR i E . 3 OR
v ABOVE : o ABOVE
a : a 7
[~} g i Q g
v g 3 miE
T
U H@‘@ ®®e
2MM
OR
ABOVE

A Caution

= Install the external regenerative resistor properly to prevent its heat from affecting the drive.

= Assemble the servo drive control panel so it is flat against the wall.

= Do not let drilling debris such as metal filings fall into the drive when assembling the control panel.

= Make sure that oil, water, and metal filings do not enter the drive through the gaps or roof of the control panel.

® Protect the control panel by spraying compressed air in the areas where harmful gases or dust accumulate.
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2. Wiring and Connection

2.3 Internal Block Diagram of the Servo
Drive

2.3.1 Drive Block Diagram (1 kW to 3.5 kW)

Note 1) PO Pl Note 3)
Diode Thermistor
3-phase power Input Current
AC3800~480V L1 sensor U
v W/\
L2 M £
L3 W
¢~ —Thermistor 5 T
L ]
Control power Main power Internal Relay DC voltage Regenerative IGBT PWM signal U and V current DB dri
phase loss phase loss temperature detection detection brake drive temperature SC detection detection circuit > drive
detection circuit detection circuit | | detection circuit circuit circuit circuit detection circuit circui circuit
Single-phase
power Input
AC380~480V
Main control W] POWER circuit connection
Uand V
current DC
voltage
A/D
RS-422 ' conversion
IN/OUL | A5 tada:
ion MCU / FPGA
Us USB TAMAGAWA
Terminating i
resistor switch —= “em USB OTG FS
o S0,
g@» i Node Encoder input
EX | | address (encoder connector)
65 | setting
switch C P/C insulation I/F
Pulse inputs Encoder outputs . Digital Digital Analog inputs Analog outputs
(2 inputs (16) outputs (8) 2)
Upper-level controller connectors (1/0) ‘ Upper-level controller connector (analog output
nnector)
Note 1) To use a DC reactor, connect it to the PO and PI pins.
Note 2) To use an external regenerative resistor, remove the B and Bl short-circuit pins and connect

the resistor to the B+ and B pins.

Note 3) 1.0 [kW] to 3.5 [kW] drive models are cooled by 24 [V] DC cooling fans.
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1. Product Composition

2.3.2 Drive Block Diagram (5 kW to 7.5 kW)

Note 1) PO Pl B B+ Bl Note 2) Note 3)

Diode Thermistor

3-phase power Input % ) Cg:::;‘
AC3800~480V b hue-resistor
~ L1 o U
2 ﬁermlstor i
L3 ] ! W
LN H
|
|
im T2 B L i
|
,,,,,,,,,,, Sl L L L]
[ —Thermistor— 1 f ‘
o= — |
L ——————°_ J
Control power phase Main power Internal Rela_y DC voltage Regenerative IGBT PWM signal
loss delg(lion fircuit phase loss temperature detection detection brake drive temperature SC detection Uand V current b8 dnv\és
detection circuit | | detection circuit circuit circuit circuit detection circuit circui detection circuit circui
Single-phase
power Input
AC380~480V
1 Main control "  POWER circuit connection
Uand V A
current DC
voltage
A A
A/D
RS-422 ' conversion
RS 422
oy | Fe2
tion MCU / FPGA
Terminat uss s [ TAMAGAWA ]
erminating
resistor switch e Comipeeat USB OTG Fs
o @7 ° e
1Bg8| (@ = —
7| I{
=i Rt :em:ss e (encoder connector)
switeh P/C insulation I/F
Pulse inputs Encoder outputs| Digital inputs Digital outputs Analog inputs Analog outputs
2 3 ) @®) (2) )
i Upper-level controller connector (analog output
Upper-level controller connectors (I/0) ‘ connecton

Note 4) To use a DC reactor, connect it to the PO and PI pins.
Note 5) To use an external regenerative resistor, remove the B and Bl short-circuit pins
and connect the resistor to the B+ and B pins.

Note 6) 800 [W] to 3.5 [kW] drive models are cooled by 24 [V] DC cooling fans.
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2. Wiring and Connection

2.3.3 Drive Block Diagram (15 kW)

3-phase power Input
AC3800~480V L1

Note 1) PO Pl

Thermistor

Regenerative resistor

Note 3)

i % % g} % g} Current

sensor

;d*
;

| ———A g \—‘
Control power phase Main power Internal Relay DC voltage Regenerative 1GBT PWM signal U and v coment DB drive
loss detection circuit phase loss temperature detection detection brake drive temperature SC detection detection circuit cireuit
detection circuit | | detection circuit circuit circuit ircui detection circuit circui
Single-phase
power Input
AC380~480V

Main control N\,  POWER circuit connection

RS-422 '

Uand V
current DC
vol

A/D
conversion

IN/OU RS 422
IN/OUT ommunicat

USB OTG FS

MCU / FPGA

Terminating USB commun
L.
resistor switch ication
| X 'e‘)
EE E g®> Node
i s, | | address
A=
58 Y | isetting
switch

Encoder input
(encoder connector)

P/C insulation I/F

!

'

Pulse inputs
@)

Encoder outputs

Digital inputs
(16)

Analog inputs

Digital outputs L‘

‘ Analog outputs ‘

i

!

Upper-level controller connectors (I/0)

Upper-level controller connector (analog
output connector)

Note 7) To use a DC reactor, connect it to the PO and PI pins.

Note 8) To use an external regenerative resistor, insert the internal regenerative resistor wire into the

internal resistor fixing hole “NC” of the case and connect the external regenerative resistor to the B+

and B terminals.

Note 9) 5 [kW] drive models are cooled by 24 [V] DC cooling fans.
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1. Product Composition

2.4

Power Unit Wiring

Please checkthe voltage of the input power so that it does not exceed the permissible window.

A Caution

Connecting excessive voltage will damage the drive

Connecting commercial power with the drive’s U, V, W terminals may cause damage. Please
connect the power to the L1, L2, L3 terminals.

Please use the product by connecting shorting pins to the drive’s B, Bl terminals. And when using
an external recovery resistance, please connect with the B+, B terminals after removing the
shorting pin, at the standard resistance.

Tvne Resistance Standard * Notes
yp Capacity
L7PBO10U 100[Q] Internal 100[W] A zo|
Please see “16.3 Options and Peripherals” for
L7PB020U resistance values when expanding recovery
40[Q)] Internal 150[w] | capacity
L7PBO35U
L7PBO50U 27[Q] Internal 240[W]
L7PBO75U 27[Q] Internal 240[W]
L7PB150U 13.4[Q] External 2000[W]

Please construct the system so that the main power (L1, L2, L3) is always supplied after the control
power (C1, C2) is supplied (see “2.4.1 Power Unit Wiring”)

High voltage remains even after the main power is shut off. Please exercise caution.

Start re-wiring after making sure that the charge lamp is off after shutting off the main power,
to avoid being electrocuted.

The length of the earthing cable should be as short as possible. Too long cables may cause noises
that might cause malfunction.



2. Wiring and Connection

2.4.1 Power Supply Wiring Diagram (1 kW to 15 kW)

[1LkW~3.5kW]
AC 380~480[V] g dri
RS T Vote 1) ervo drive
Lol b0 Main Main Note 2) r®-1 DG reactor
OFF ON MC 1Ry —\
HP®r=) P ]
. I L1 V ( !
QL2 g : i
IO L3 @ : |
o [0

I”—l
NN
v

1Ry S

Alarmt !
ﬂ@j—' 35|  BtQreeee- e
+24V 8 Cij _______ P

T Alarm- —d
36 Bl External
Note 3) regenerat
| /0 ive
resistor

Note 10) It takes approximately 1 to 2 seconds until an alarm signal is output after you turn on the
main power. Press and hold the main power ON switch for at least 2 seconds.

Note 11) It takes approximately 2 to 3 seconds until an alarm signal is output after you turn on the
main power. Press and hold the main power ON switch for at least 3 seconds.

Note 12) L7oB010a (100 [W], 100 [Q]) and L7oB020o to L7aB035a (150 [W], 40 [Q]) have built-in
regenerative resistors. Short-circuit B and Bl terminals before using them. If the regenerative capacity
is high because of frequent acceleration and deceleration, open the short-circuit pins (B and Bl) and
connect an external regenerative resistor to B and B+.

Note 13) Remove approximately 7 to 10 [mm] of the sheathing from the cables for the main circuit

power and attach crimp terminals. (Refer to Section 3.2.3, "Power Circuit Electrical Components.”)

L AL L

|~

Note 14) For 1 [kW] to 3.5 [kW] drives, use a (-) flathead screwdriver to connect or remove the main

circuit power unit wiring.
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1. Product Composition

[5kW~7.5kW]
AC 380~480[V] .
RS T Note 1) Servo drive
Lod Lo Main o Main Note 2) r%-1 DC reactor
OFF  ON 1MC 1Ry —\
NF o E:_:I{ D ] F’JOF’JI pommeees 1
L NG oK MC Ud ! i
. — L1 V q !
QL2 g : i
I—O L3 @ : |
o 1D
D C2 — |

I”—l
P NN

1Ry S

Alarmt
» 35 B+(---------- 1
+24V ?EEE 3 Cij _______ 4:

T Alarm-

36 Bl ~~~TExternal
( Note 3) regenerat
/0 ive
resistor

Note 15) It takes approximately 2 to 3 seconds until an alarm signal is output after you turn on the main power. Press
and hold the main power ON switch for at least 3 seconds.

Note 16)Wire the main power of the drive to be cut off when an alarm occurs in the drive. Check the alarm output
logic status before wiring and select contact A or B.

Note 17)L70B050o (120 [W], 27 [Q]) and L7aB0750 (240 [W], 27 [Q]) have built-in regenerative resistors. Short-
circuit B+ and B terminals before using them. If the regenerative capacity is high because of frequent
acceleration and deceleration, attach the short-circuit pins (B+, B) to the NC terminal and connect an
external regenerative resistor to B+ and B.

Note 18)For the cables for the main circuit and the control power unit, you must use crimp terminals compliant with
the electrical component specifications (L70B0500, L70B0750: GP110028_KET). (Refer to Section 3.2.3,
"Power Circuit Electrical Components.”)

For L70B050o and L70B0750 that use terminal blocks, use (+) and (-) screwdrivers to connect or remove
the terminals.
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2. Wiring and Connection

I
[15KW]

AC 380~480[V]

RST Note 1) Servo drive
Lol b0 Main  Main Note 2) r-1 0OC reactor
OFF ON 1MC 1Ry —
i P TIT ) [Ro —
M sk NG U q | i
. —O L1 V q i
QL2 g : i
O L3 @ : |
oo [H1B
O C2 —+—+— ;
r? {Encoder:
Ry Alarm+_ P
woav [ @ ! $3g  BHQe T
T Alarm- 36 g|8j _______ 4I““EExternaI
70 Note 3) regenerat
ive
resistor

Note 1. It takes approximately 2 to 3 seconds until an alarm signal is output after you turn on the main power.
Press and hold the main power ON switch for at least 3 seconds.

Note 2. Wire the main power of the drive to be cut off when an alarm occurs in the drive. Check the alarm
output logic status before wiring and select contact A or B.

Note 3. Use an external regenerative resistor of L70B1500 (2000 W, 13.4 [Q]) by default. Connect this
resistor to B+ and B terminals.

Note 4. For the cables for the main circuit and the control power unit, you must use crimp terminals compliant
with the electrical component specifications (L70B1500: GP110732_KET).
(Refer to Section 3.2.3, "Power Circuit Electrical Components.”)
For L70B150o that uses a terminal block, use (+) and (-) screwdrivers to connect or remove the

terminals.
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1. Product Composition

2.4.2 Power-On Sequence

B POWER-ON SEQUENCE

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

= Please input control power(C1,C2) at the same time with main power(L1,L2,L3) or
before it.

= In addition, shut off control power at the same time with main power or after it when
shut off the power supply.

= After 2 seconds the power is turned around, alarm is on steady state. Atfter that,
L7P drive recognizes servo-on command signal. Therefore, when power supply is
connected and servo-on command signal seems to work at once, but, it actually
takes over 2 seconds to operate servo-on command signal.

=  When designing a power-on sequence, please take this into consideration.

B Timing Chart

Main Power, ON
Control Power ON OFF.

SVON ON  ON
Command QFF

SVON ON  ON |
Operation off i
ALARM N |

(ON, when the
steady-state) OFF
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2. Wiring and Connection

2.4.3 Power Circuit Electronics Specifications

Type

L7PBO10U

L7PB020U | L7PBO35U

L7PB050U L7PB075U L7PB150U
30A Frame 30A Frame 30A Frame 30A Frame 50A Frame
MCCB 10A 20A 30A 30A 50A
(ABE33b/10) (ABE33b/20) (ABE33b/30) | (ABE33b/30) | (ABE53b/50)
TB6- TB6- TB6- TB6- TB6-
Noise Filter (NF) BO10LBEI B020NBDC BO30ONBDC BO40A BO60LA
(10A) (20A) (30A) (40A) (60A)
DC Reactor 10[A] 20[A] 30[A] 30[A] 50[A]
9A / 550V 18A / 550V 26A / 550V 26A / 550V 38A / 550V
MC
(GM[J-12) (GM[J-22) (GM[J-40) (GM[J-40) (GM[J-50)
L1,
L2 L3,
AWG10 AWG10
Pouer | PO, PILN AWG14 (2.08 nm) AWGS (8.0 )
(5.5 mm?) (5.5 mm)
Note B+, B,
1)
U, v, W
c1, C2 AWG14 (2.08 mr)
UA-F4010, SEOIL GP110028 GP110028 GP110732
Pressure Terminal
(10mm Strip & Twist) KET KET KET
Recovery 100[W]
Resistance 150[W] 40Q 120[W] 27Q | 240[W] 27Q
(default) 1000
BLZ 7.62HP/3/180LR SN OR BX SO
Connector BLZ 7.62HP/11/180LR SN OR BX

SO

Note 1) When selecting cable, Please use insulation 600V, PVC cable.

When using other cables instead of UL cable, Please use cable which meet over 60°C standard of

When using cables which meet demands of other standards, Please use cable which meet relevant

standard.

Please use equal or superior quality cable compared with UL cable in another specific situation.
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1. Product Composition

2.5 Wiring of Input/Output Signal

B |/O Connector Specifications: 10120-3000PE(3M)

Bgggocoe

I o o
[

B Analog Monitoring Connector Specifications: DF-11-4DS-2C (HIROSE)

—
3
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2. Wiring and Connection

2.5.1 Names and Functions of Digital Input/Output Signals

B Names and Functions of Digital Input Signals(I/OConnector)

Pin No.| Name | Allotment | Description Function Details
21,11 +24V DC 24V DC 24V INPUT |COMMON
When the SVON signal is ON, the product
is operational (Servo ON
12 DI1 SVON Servo ON P .( . )
When the signal is OFF, the motor goes
into the free run state.
No The motor is stopped so that the actuator
forward(CCW cannot ro_tate forward more than the set
13 DI 2 POT ( ) motion window [0x2013] The set value
rotation determines how it stops.
No The motor is stopped so that the actuator
backwrad(CW cwmowqmmrammemomﬂmnmesa
14 DI3 NOT ) (cw) motion window [0x2013] The set value
rotation determines how it stops.
15 Dl4 A-RST Alarm reset Turns off the Servo alarm.
16 DI5 START Inma@ InangopmanmwmthewMexpoanon
operation operation.
17 DI 6 STOP Stop servo Stops operation.
If the index type is registration absolute
18 DI 7 REGT Post-sensor o.rreglsltratlon Relative, When.the REGT
operation signal is on, the speed and distance is
changed to the preset speed and distance.
When the EMG signal is on, the servo
Emergency makes an emergency stop, generating ‘W-
19 DI'8 EMG stop 80'. [0x2013] The set value determines
how it stops.
29 DI 9 HOME Origin Sensor Homelsensor mpqt §|gnal, used when
returning to the origin.
23 DI 10 HSTART Inma&aQngm Initiates operation back to the origin
Operation
24 DI 11 ISELO Select Index 0
25 DI 12 ISEL1 Select Index 1
26 DI 13 ISEL2 Select Index 2 | seject an index for operation among index
27 DI 14 ISEL3 Select Index 3 |0 10 63.
28 DI 15 ISEL4 Select Index 4
29 DI 16 ISEL5 Select Index 5
«* PCON P Control When the PCON signal is on, PI control
Action changes to P control.
o GAIN2 Gain 1,2 When the GAIN2 signal is on, the speed
Transfer control changes from Gain 1 to Gain 2.
When the PCL signal is on, positive torque
* PCL Limit positive | is limited. [0x2110] You can preset the
torque action, and the torque limit is determined

by [0x2111].
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1. Product Composition

Limit negative

When the NCL signal is on, positive torque
is limited. [0x2110] You can preset the

*%
NCL torque action, and the torque limit is determined
by [0x2111].
Inputting the PAUSE signal during index
operation will slow down and stop the
** PAUSE Pause motor. And when the PAUSE signal is re-
entered, the operation to the original index
resumes.
Upon request of the absolute data of the
Absolute absolute encoder, the data of the absolute
* ABSRQ positiondata | encoder is transmitted to a Host controller
request in quadrature pulse format through AO, BO
output.
. When the signali is ON, Jog operation
*%
JSTART Jog operation begins at a speed set by [0x2300].
** INHIBIT Command Input pulses are not counted as command
pulse inhibit pulses.
Select jog
** JDIR rotation Changes rotation direction for jog operation
direction
When the signal is ON, the input pulse is
 PCLR Clear input not received and the position error
pulse becomes 0. Operation mode can be set at
[0x3005].
When the AOVR signal is ON, the index
operation speed is overridden in
accordance with the voltage input into the
** AOVR Select speed | A-OVR(AI2)
override The override value is 0% under -10Vinput,
100% under OV input, and 200% under
+ 10V input.
** SPD1 Digital Speed 1
** SPD2 Digital Speed 2
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2. Wiring and Connection

Selecting command speed for Depending

on Speed Digital Input contact, Speed

command is changed as below

Input device
Speed
SPD1 | SPD2 | SPD3
Speed Command 1
X X X
(Parameter 0x2312)
Speed Command 2
O X X
(Parameter 0x2313)
Speed Command 3
X O X
(Parameter 0x2314)
*% 1A
SPD3 Digital Speed 3 Speed Command 4
O O X
(Parameter 0x2315)
Speed Command 5
X X (0]
(Parameter 0x2316)
Speed Command 6
O X (0]
(Parameter 0x2317)
Speed Command 7
X O (0]
(Parameter 0x2318)
Speed Command 8
O O (0]
(Parameter 0x2319)
+ MODE Conversion  of | Switching to control mode during
control mode | operation.
The probe signal to rapidly store the
** PROBE1 Touch probe 1 o
position value (1)
The probe signal to rapidly store the
** PROBE2 Touch probe 2 o
position value (2)
Vibration control filter signal 1 according
Vibration to setting function (0x2515) for Vibration
** LVSF1 Suppression | control filter.

Filter 1

This is the same as predetermined value

of SPD1 when allowcating.
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1. Product Composition

Vibration control filter signal 2 according
Vibration to setting function (0x2515) for Vibration
** | \/SF2 Suppression control filter.

Filter 2 This is the same as predetermined value

of SPD2 when allowcating.

Note 2)**These signals are not allotted at the time of the product’s release from the factory. You can

change allotment by configuring the parameters. Please see "10.2 Input/Output Signal Setting, for

further details.

Note 3)You may perform wiring by using the COMMON (DC 24V) of the input signal as GND.
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2. Wiring and Connection

B Names and Functions of Digital Input Signals(I/OConnector)

Pin No. Name | Allotment Description Function Details
35 DOT+ ALARM+ Servo alarm This signal is displayed when the
36 DO1- ALARM- servo alarm sets off.
37 DO2+ RDY+ This signal is displayed when the main
Servoready power is on and the servo is
38 DO2- RDY- operational.
39 DO3+ BRAKE+ This signal is for controlling brakes
Brake installed inside or outside the motor. It
40 DO3- BRAKE- is displayed when the SVON contact
is off.
41 DO4+ INPOS1+ This signal is displayedwhen the
Position reached | command position is reached.You can
) ) 1 set the display conditions by adjusting
42 DO4 INPOS1 the [0x2401], [0x2402] values.
43 DOS+ ORG+ Origianl position | This signal is displayed whenorigin
44 DO5- ORG- reached operation is complete.
45 DO6+ EOS+ Operation This signal is displayed when index
46 DO6- EOS- complete operation is complete.
a7 DO7+ TGON+ This signal is displayed when the
Rotation detection | motor rotates faster than the set
48 DO7- TGON- [0x2405] value.
49 DO8+ TLMT+ This signal is displayed when the drive
Torque limit output is limited within the set torque
50 DO8- TLMT- limit value.
This signal is displayed when the
o L motor reaches the speed limit. The
VLMT Speed limit speed limit can be adjusted by setting
the [0x230D], [0x230E] values.
This signal is displayed when the
* INSPD Speed reached difference between the command
P speed and the current speed is under
the set [0x2406] value.
“ WARN Servo waming This _S|gnal is displayed when a
warning sets off.
This signal is displayedwhen the
x Position reached | command position is reached.You can
INPOS2
2 set the display conditions by adjusting
the [0x2401], [0x2402] values.
** |OUTO Index outputO
*»* |OUT1 Index outputl
**10UT2 Index output2 This signal displays the number of the
« |OUT3 Index output3 index currently prformed (0~63)
*»* |OUT4 Index output4
*»* |OUTS Index output5

**These signals are not allotted at the time of the product’s release from the factory. You can change

allotment by configuring the parameters. Please see "10.2 Input/Output Signal Setting, for further

details.
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1. Product Composition

2.5.2 Names and Functions of Analog Input/Output
Signals

B Names and Functions of Analog Input Signals (I/O Connector)

Pin No. | Name Description Function Details

Index operation mode :

-10~ + 10V is connected between A-
TLMT(AI1) and AGND to limit the
motor’s output torque. The
relationship between input voltage
and torque limit varies depending
Analog Torque on the set [0x221C] value.

7 A-TLMT | Input(Command/ Limit)
Torque operation mode :

-10~ + 10V is connected between A-

TLMT(AI1) and AGND to operate
torque command. The relationship
between input voltage and torque
command varies depending on the
set [0x221C] value.

Index operation mode :

-10~ + 10Vis connected between A-
OVR(AI2)and AGND to override
index operation speed.

The override value is 0% under -
10Vinput, 100% under OV input, and
200% under + 10V input. You can
choose wether to use this function

Analog Speed by [0x221E] or AVOR contact input.

9 AOVR | | put(Command/Override)

Speed operation mode :

-10~ + 10Vis connected between A-
OVR(AI2)and AGND to operate
Analog speed mode.

The relationship between input
voltage and speed command varies
depending on the set [0x2229]
value.

8 AGND AGND(0V) Analog ground

10 AGND AGND(0V) Analog ground
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2. Wiring and Connection

B Names and Functions of Analog Output Signals(Analog Monitoring
Connector)

Pin No. Name Description Function Details
1 AMON1 Analog monitor 1 | Analog monitoroutput(-10V ~ +10V)
2 AMON2 Analog monitor 2 | Analog monitoroutput(-10V ~ +10V)
3 AGND AGND(0V) Analog ground
4 AGND AGND(0V) Analog ground

You can change the output variables to monitor through analog monitor output by adjusting the

parameters. Please see "11.4 Analog Monitor, for further details.
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1. Product Composition

2.5.3 Names and Functions of Pulse train Input Signals

B Pulse train Input Signals(l/OConnector)

Pin No. Name Description Function Details

30 PULCOM | +24[V] power input | Inputs command pulse train.
Inputs forward pulse train between PF+ and PF-, and

31 PF+ inputs reverse pulse train between PR+ and PR-.

32 PF- The action is performed when the Pulse Input
Position is selected at [0x3000]. Pulse logic can be

33 PR+ configured at [0x3003], and the pulse input filter can
be configured at [0x3004].

34 PR When using the line drive method, the maximum input

frequency is 1Mpps. When using the open collector
method, the maximum input frequency is 200kpps.

2.5.4 Names and Functions of Encoder Output Signals

B Encoder Output Signal (I/OConnector)

Function Details

Pin No. Name | Description
1 AO Ebcider
2 IAO A Signal
3 BO Ebcider
4 /BO B Signal
> 20 Ebcider
6 /ZO Z Signal

Encoder signals A, B, Z are displayed in
line drive forms. The number of pulses
displayed can be set at [0x3006].

Note 1) Please set Encoder output mode [0x3007] to ‘1’ When using open collector output and  also, wire

at DO06(A0), DO07(B0), DO08(Z0) which are digital output signal.

Note 2) Duplicate assignment for digital output signal is not available when using open collector output
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2. Wiring and Connection

2.5.5 Example of Input/Output Signal Wiring

B Example of Digital Input Signal Wiring

A Caution

1. Input contact point can be set at Contact Point A or B, depending on the characteristics of
each signal.

2. Each input contact point can be allotted to 28 functions.

3. Please see "10.2Input/Output Signals Setting, for signal allotment and contact point change
of input contact points.

4. The service rating is DC12V~ DC 24V.

Servn Drive

External Power Supply
12 VDC to 24 VDC
+24V IN
—_ AY Inner Circnit
DI
'®) O R1
AY Inner Clircnit
o o DI16 11

R1:3.3KQ, R2 : 680Q
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1. Product Composition

B Example of Digital Output Signal Wiring

A\ Caution

1. Input contact point can be set at Contact Point A or B, depending on the characteristics of
each signal.

Each input contact point can be allotted to 19 functions.

3. Please see "10.2 Input/Output Signals Setting, for signal allotment and contact point
change of input contact points.
4. As transistor switches are used, over voltages/current may cause damage. Please exercise

caution.
5. The service rating is DC 24V +10%, 120[mA].
Servo Drive
_ DO1+ 1 |
- Lt
Inner [
) 4
Circuit |\
DO1-
. DO8+ |—L|
| = ]
Inner
o 4
Circuit |\ DC 24V
DO8- | |
| o

Note 1)For output signals DO1~ DO8, GND24 terminal is disconnected GND24.
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2. Wiring and Connection

B Example of Analog Input Signal Wiring

A\ Caution

(servoDrive:Servo Drive)

4. 4. Example of Resistance Selection

No R1 R2
1 5KQ 6KQ
2 10KQ 12KQ

1. Please see 4.5 Analog Speed Override; and "10.8Torque Limit Function, for operation of
analog input signals.

2. The window if analog input signal is -10V ~ 10V.

3. Impedence of the input signals is appr. 22KQ.

Servn Drive
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1. Product Composition

B Example of Analog Output Signal Wiring

A\ Caution

Please see 11.4 Analog Monitor for setting and scale adjustment of monitoring signals.

The window of analog output signal is -10V ~ 10V.

The resolution of analog output signals is 12bit.

The permissible maximum load current is 2.5[mA] or below.
The stabilization time is 15[us].

© ® No g

Servo Drive

ANALOG MONITOR1

ANALOG MONITORZ2

Y

np
AGND

(servoDrive:Servo Drive)
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2. Wiring and Connection

2.5.6 Purlse Train Input Signal

B Line Drive (5[V]) Pulse Input

Twisted Pair
Host controller Shield Wire Servo Drive
PF (e Y PF+
— = Pe=f YK
PR+
PR
—_— > Yy
Line Drive | ine Receiver
FG
B Open Collector (24[V]) Pulse Input
Host controller ‘Servo Drive
QGND% =|+24[V:| Pulse COM
S N PF— Y1,
[{PR- YL

GND24

FG
B 12[V] or 5[V] NPN Open CollectorPulse Command

Honst controller Servn Drive

TP )
GND12
Power Note) 1 i PF- ¥ K
NPN PR- \ A4

FG

Note 1)When using 5[V] power: resistance R=100~150[Q], 1/2[W]
When using12[V] power: resistanceR=560~680[Q], 1/2[W]

When using24[V] power: resistanceR=1.5[kQ], 1/2[W]
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1. Product Composition

2.5.7 Input/Output Signal Wiring

Digital Input Digital Output

[ S B ATTN R PEUEs | AARMy
3.92kQ
36

DC 24V —_— ALARM-
_/ DI1
4 SVON
— Svon | o CoB—STmv >
(DI12)
< POT 13

DI3

L o [ A | o P39 | BRARE: }F—r
— oo [ sTART | 16 (o1} 40 | eRAKE }——>
oo et PR oSt F———s
— — L R e 22 | NpOST >
| — DI

e Lo (PO T orer }—— >

oM e =l o }——»
t— oo [ 0| 2 [ Emtt P as [ Eose F—r
T IEECER NG S S (POOw7 | veons }——»

D10 PG [ M

IR ©

PCON -
GAIN2 > - INHIBIT
PCL *k *x VLMT
NCL o - INSPD
PROBE1 o 1/0 - WARN
PROBE2 > = INPOS2
PAUSE o ** IOUTO
ABS_RQ o - 10UT1
JSTART o - 1OUT2
JDIR - *x 1OUT3
PCLR *x el 1OUT4
AOVR > - 10UT5
SROBET — Encoder Output
PROBE2 = ~
1 AO
LVSF2 > 2 /A0 oI
3 BO a
[a)
4 /BO S
Command Pulse Input g
| + — — — [Puicom | 30 }—— =] aS) =
Line Drive 6 /ZO -
! ZES e . =]
: PF- 32
Host N By | | ey =
Controller : PR- 34
|
- — — —1Open Collector
Analog Input

Host OV 1V M RTIvT 7
Controller AGND Il
~10V~+10V

Analog A-OVR E
Speed AGND 10

Override

Open Collector

MONITOR 1
-10V ~+10V
AGND
MONITOR 2
-10V ~+10V
AGND

Input signals DI1~DI10 and output signals DO1~DO8 are the signals allotted at the time of being released

Analog Monitor

LM

from the factory.
Note) Digital output DO06, DP07 cannot be used as other functions when they are set encoder output

mode[0x3007] as line drive and open collector.
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2. Wiring and Connection

2.6 Encoder Signal Unit (Connector) Wiring

B ENCODER Connector Specifications: 10114-3000VE (3M)

01 08
20| O
03 9010
40| G
05 o2

6 [ 0
07 13 114

2.6.1 Option Specifications Connection Example

B APCS-EOO0ASCable (Quadrature Type)

AWG24 7Pair Twisted :
Servo Motor Shield Wire Servo Drive
P —

1 A 13

2 /A L 12

3 B 11

4 /B 10

A Z 9

6 /Z 18

7 U 5

8 /U 6

9 Vv 3

10Q AV W

11 W 1 Cable
Cable 19 /W o Connector(ENCODER)
Connector Maker — 3M
Maker — AMP L o5V § 14 10314-52A0-008
172163-1 1 GNDJ 7 10114-3000VE
1703611 15 v SHD | Frame
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1. Product Composition

B APCS-E00OBSCable (Quadrature Type)

Servo Motor AWG24 7Pair Twisted Servo Drive
_-Shield Wire
A YA |13
B /A 12
C B 11
D /B 10
E Z 9
F /Z 8
K U 5
L /U 6
M \Y, 3
N N L4
P W 1 Cable
R /W |2 Connector(ENCODER)
Maker — 3M
Cable H sv 414 1 oz 1(i1r-52Ao-008
Connector G GNDY 7 10114-3000VE
MS3108820-295 J N’ SHD | Frame
B APCS-EOOOCSCable (Serial-singleturn Type)
AWG24 4Pair Twist .
Servo Motor ,§.D.E§.LQ-YW8 Servo Drive
1 [ Y wmal o3
2 /MAL 4
3 SL 5
4 /st ] 6
7 o\ 14
8 GND} 7
Cable Cable
Connector Connector(ENCODER)
11\A7a2k1eé1—_¢MP Maker — 3M
170361 -1 10314-52A0-008
10114-3000VE
9 s SHD | Frame
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2. Wiring and Connection

B APCS-EO0O0ODSCable (Serial-singleturn Type)

AWG24 4Pair Twist .
Servo Motor ,S_hLelg_ije Servo Drive
f Y MA
/MA
SL
/SL

o |01 > |

hv {14
GNDY 7

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

R S SHD | Frame

B APCS-EOO0OESCable (Serial-singleturn Type)

AWG24 4Pair Twist .
Servo Motor ,S_hLelg_ije Servo Drive
1 [ Y mal s
6 /MAL 4
2 SL 5
7 /SL 1 6
v 14
GND} 7
Cable
(ijcng%cgcr)laector Connector(ENCODER)
(7Ciruits) Maker — 3M
10314-52A0-008
10114-3000VE
5 | L .+ SHD| Frame
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1. Product Composition

B APCS-EO0OCS1Cable (Serial-Multiturn Type)

B APCS-EO0OODS1Cable (Serial-Multiturn Type)

2-32

Servo Motor

Cable
Connector
MS3108520-29S

AWG24 4Pair Twist

Servo Motor

Cable
Connector
MS3108S20-29S

Shield Wire Servo Drive
=i —.
1 MA]Ll 3
2 /MAL 4
3 SL 5
4 /SL 6
o) BAT+
6 BAT |
7 5V 14
8 GND}L 7
Cable
Connector(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
9 T W SHD | Frame
AWG24 4Pair Twist .
wﬁb.!g.l_qmre Servo Drive
A [ ' MAL 3
B /MAL 4
C SL 5
D /SL 6
E BAT +
E BAT-—
H 5V 14
G GNO}L 7
Cable
Connector(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
J evrrrprme?  SHO | Frame




2. Wiring and Connection

B APCS-EOO0OES1Cable (Serial-Multiturn Type)

Servo Motor

Connector
Tyco connector
(7Ciruits)

AWG24 4Pair Twist

,S_hLelg_ije Servo Drive

1 [ Y MAL 3

6 /MAL 4

2 SL 5

7 /SL 6

8 BAT+

3 BAT—

o] 5v 114

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

5 e OHD | Frame
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1. Product Composition

2.6.2 Linear Scale and Third party Encoder Connection
Example

B Wiring when Tamagawa Encoder(17bit incremental) is Applied

AWG24 2Pair Twist

Servo Motor w§_b,_i,§_l_q_mre Servo Drive

PS 5

/PS1 6

E5V] 14

EQV ] 7
Cable
Connector(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE

s SHD | Frame

B Wiring when EnDat 2.2 Encoder is Applied

AWG24 4Pair Twist _
Shield Wire Servo Drive

d EnDat CLK+
XXX EnDat_CLK-
EnDat_Data+
EnDat_Data—

Servo Motor

o> [0 B> oo

GND} 7

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

“rrere e SHD | Frame
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2. Wiring and Connection

B Quadrature Type without hall sensor

Servo Motor

Servo Drive
4 A 13
/A 12
B 11
/B 10
Z 9
/Z 8
U 5
L gy |14
r GND] 7
Cable
Connector(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
| S— | SHD Frame
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3. L7P Indexer Overview

3. L7P Indexer Overview

3.1 Control Methods

L7Pdrive supports Indexing Position method and Pulse Input Position modes. The former
internally generates and controls position command to determine position, and the latter
receives pulse trains from outside and controls them.

Also, L7P drive supports Verocity control mode to control velocity by analog voltage and
digital velocity using servo drive parameter, torque control mode to control torque by analog
voltage

3.2 Indexing Position Operation

Indexing Position mode is a position control mode that internally generates position profiels
without external Host controller. To use index function, set the control mode (0x3000)to
‘Index Mode.’

The block diagram of the Indexing Position mode is as follows.

Control Mode : Indexing Position
Torque Offset (0x60B2)
Velocity Offset (0x60B1 N
elocity Offset (O« ) Gear Ratio I—
Load Indexing . .
Buffer —@_» | Position Demand Positjon Demand Internal
(Index00 ~ 63 ) Value (0x6062) Valug (0x60FC)
o o
Software Min./Max. Position Limit (0x607D:01/02) _ | 8 N +
> I
Il N I Position Velocity Torque
Software Position Limit Function Select (0x2400) _ | Gear Ratio |’“’| Control Control Control
1 A A 4
Analog Velocity Override Mode (0x221E) > ﬁ
Trajectory Enc
Modulo Factor (0x240C) @ »| Generator
Coordinate Select (0x3001) 3 N
=/ g
Control Mode (0x3000) o ~
=/ g
Start Index Number(0~63) (0x3008) 2\
® >
Quick Stop Deceleration (0x6085) >
Quick Stop Option Code (0x605A) >
_, Torque Actual Value (0x6077)
< ®
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) 3 Gear Ratio Value (0x6063) Position
- | Inverse | Calculation
_ Pulse Output (A/B/Z Phase) Encorder Output Pulse
- Regeneration
|
Position Demand ¥ 1 ;
Ti t
Value (0x6062) @ oy
Position Windi 0x6067 .
_, Following Error Actual Value (0x60F4) ; g &J osition Window (Ox! ) ¢ ePosition
< - '
g N 8 I
Following Error Window (0x6065) | Jlarastiicachediin Position Position + y
i Statusword (0x6041.10) | r )

. . * ! D L T T WindowTime |4-1 Reached Window |[«&- —q-
Following Error in Followi Followi l (0x6068) Comparator s
Statusword (0x6041.13) ollowing ollowing g v

pomssssssasssessssssat Error TimeOut [&-1 Error Window |-~ Position Actual
(0x6066) Comparator Value (0x6064)
Following Error Position Reached
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1. Product Composition

3-2

B Related Objects

Sub

PDO

Index Index Name Format | Accessibility Allotment Unit
0x6041 - Statusword UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu

- Software Position Limit - - - -

0 Number of entries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

2 Max position limit DINT RW No uu
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
0Xx605A - Quick Stop Option Code INT RW No -
0x60B1 - Speed Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Speed Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms

- Gear Ratio - - - -

0 Number of entries USINT RO No -
0x6091

1 Motor Revolutions UDINT RW No -

2 Shaft Revolutions UDINT RW No -
0x240C - Modulo Factor DINT RW No uu
0x3000 - Control Mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3002 - Baud Rate Select UINT RW No -




3. L7P Indexer Overview

0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No
0x3008 - Start Index Number(0~63) UINT RW No -
0x3009 - Index Buffer Mode UINT RW No -
0x300A - IOUT Configuration UINT RW No -

- Index 00 - - - -

0 Number of entries USINT RO No -

1 Index Type UINT RW No -

2 Distance DINT RW No uu

3 Speed DINT RW No UU/s

4 Acceleration DINT RW No uu/s?
0x3100 5 Deceleration DINT RW No Uu/s?

6 Registration Distance DINT RW No uu

7 Registration Speed DINT RW No UU/s

8 Repeat Count UINT RW No -

9 Dwell Time UINT RW No ms

10 Next Index UINT RW No -

11 Action UINT RW No -
0x313F - Index 63 - - - -
0x221C - Analog Torque Input(command/limit) Scale UINT RW Yes 0.1%/V
0x221D - Analog Torque Input(command/limit) Offset INT RW Yes mV
0x221E - Analog Speed Override Mode UINT RW Yes -
0x221F - Analog Speed Override Offset INT RW Yes mV
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1. Product Composition

B Internal Blocks of Indexing Positon Mode

Deceleration
Registration Distance

Registration Velocity

Load
Indexing
Index 00 loin . L]
IndexType _0x3100' 1 ( Index < ) > /|
P 00763 )
Distance
i Index 00763 0x607D:01 0x607D:02
velocity Distance Min. Position Max. Position
uu Limit [UU i
Acceleraton | 0x3100:04 [ IA [uy]

0x3100:05

Software Position
Limit Function Select

Analog Input2

12bit AID

Index 00763 0x605A 0x6085
Repeat Count | 0x3100:08 Acceleration Quick Stop Quick Stop Dec. ( :)
UU/s"2 Option Code UU/s"2
Dwell Time | 0x3100:09 [ A] P ! 1
Next Index [ 0x3100:0A | M > Trajectory
B itttk el ittt > N Generator
Action [ 0x3100:0B v
Index 00763
Deceleration
[UU/s*2]
Index 00763
Velocity
[UUIs]
Analog Velocity Override
Mode 0x221E = i
Offset 0x221F 0x240C
Modulo Factor
0x3001
Coordinate Select
0x3000
0x3007 Control Mode
Start Index
Number(0~63)
0x60B1
Velocity Offset
[UUIs]
- »| Gear Ratio
Velocity
Feed-Forward +
0x60FC Gain [ 0x210C
Position Demand
Internal Value [pulse] Filter *
0x6062
Position Demand
Value [UU] Gear Ratio Smoothing Position Control
Position Command Filter + P Gain +
. Motor | 0x6091:01 | fep|  Filter Time (¥ Gaint
A . ¥
N Average .
Shaft 0x6091:02 Filter Time Gain 2

0x60F4
Following Error
Actual Value [UU]

0x6040.10

in Statuswor

3-4

Position Reached w .

/ 0x60BA or 0x60BC
Touch Probe 1/2
Positive Edge
Position Value[UU]

0x60BB or 0x60BD *
Touch Probe 1/2
Negative Edge

Gear Ratio

0x6063
Position Internal
Actual Value [pulse]

Inverse

0x6064
Position Actual

Position Reached Window
Comparator
Position
Window 0x6067 I
TimeOut 0x6066
Encoder Output Pulse
Regeneration
OutPulse 0x3006 <
Vone [ 0007 ]
Mode 0x3007

Gain Conversion

Mode
Time1

Time2
Waiting
Time1l
Waiting
Time2




3. L7P Indexer Overview

Analog Input1

12bit A/D
A-TLMT ) Analog Torque Limit
Scale [ 0x221C |
Offset 0x221D |
0x60B2 Torque N .
otch Filter
Torque Offset Feed-Forward
0.1% . Adaptive Filter
{ ‘] > Gain - function Select -
Velocity Filter | Ox210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
P Mode 2 [ ox2504 | [ ox2505 | [ ox2506 |
* P Gain | Gain Torque
—® > 3 [[ox2507 | [oxz508 | [ox2509 |
| - Speed
4 [ oxa50A | [ ox2508 | [ ox2s0C |
Acc.
GearRatio | ________ Following ¢
Inverse Error - Torque Command
Filter
Speed Feedback
0x606C Filter 1| ox2104
Velocity Actual X
Value [UU/s] Time Disturbance 2
y Observer
- Gain 0x2512 ¢
0x6077 Filter T Limi
Torque Actual orque Limit
Value [0.1%] Velocity Y
Calulation Select -
Ext. Positive
4‘@““' """"""""""""""""""""""""""" Current Control
Ext. Negative | 0x2112

e Positon
Calulation

Gain Positive

A
0x6074 Negative
Torque Demand
Max.

Value [0.1%]

LSE ecrric ‘ 35




1. Product Composition

3.2.1 Coordinate Setting

3-6

Under the indexing mode, the two coordinate methods below can be used.

B Linear Coordinate Method

Linear coordinate expresses the position value within the range from—-2147483648 to
+2147483647. If the value exceeds +2147483647 when rotating forward, the lowest
value (—2147483648) is displayed. If the value exceeds—2147483648 when rotating
reverses, the highest value (+2147483647) is displayed.

A

+2147483647

/

—-2147483648

Forward Rotation Reverse Rotation

The control mode (0x3000) must be set to linear coordinate when performing the 6 PTP
position controls below.

Absolute Move

The final moving distanceunder the absolue move mode is the difference between the current
position and the target distance.

Relative Move
The final moving distanceunder the relative move mode is the target distance.
Registration Absolute Move

The speed and distance changes to the registration speed and speed by the REGT signal input
from outside during operation to the target position: the target position (absolute value) changes to
the new target position during operation to the existing target position.

Registration Relative Move

The speed and distance changes to the registration speed and speed by the REGT signal input
from outside during operation to the target position: the target position (relative value) changes to
the new target position during operation to the existing target position.

Blending Absolute Move

When receiving a new position command during operation to the target position, the operation to
the new target position (absolute value) begins after reaching the original position

Blending Relative Move

When receiving a new position command during operation to the target position, the operation to
the new target position (relative value) begins after reaching the original position



3. L7P Indexer Overview

B Rotary Coordinate Method

The rotary coordinate expresses position values only in positive values. The expressed
range depends on the set value of the modulo factor, within the range of 0 ~ (Modulo
Factor-1).

If the value exceeds (Modulo Factor-1) during forward rotation, the lowest value (0) is
displayed. If the value exceeds 0 during forward rotation, the lowest value (Modulo
Factor-1) is displayed.

Position

A

Modulo Factor

Forward rotation Reverse rotation

The control mode (0x3000) must be set to rotatry coordinate when performing the 5 PTP
position controls below, under the precondition that the Modulo Factor is set properly.

* Rotary Absolute Move

The direction is determined based on the relationship between the currentposition and the distance
value. The direction is not necessarily determined based on shorter movement. Depending on the
distance value, the motor rotates within one cycle (the value set at the Modulo Factor)

* Rotary Relative Move

Position operation is performed in the positive direction when the distance value is +, in the
negative direction when the distance value is -. Depending on the distance value, the motor may
rotate more than one cycle (the value set at the Modulo Factor)

* Rotary Shortest Move

The direction is determined based on the shorter distance from the current position. Depending on
the distance value, the motor rotates within one cycle (the value set at the Modulo Factor. The
distance value is handled as absolute value.

= Rotary Positive Move
The motor is operated always in the + direction. Depending on the distance value, the motor rotates
within one cycle (the value set at the Modulo Factor. The distance value is handled as absolute
value.

= Rotary Negative Move

= The motor is operated always in the - direction. Depending on the distance value, the motor rotates

within one cycle (the value set at the Modulo Factor. The distance value is handled as absolute
value.
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1. Product Composition

3.2.2 Index Structure

The index structure is composed as follows.

Item

Description

Linear
Coordinate

Index Type

0 : Absolute Move

1 : Relative Move

2 : Registration Absolute Move

3 : Registration Relative Move

4 : Blending Absolute Move

5 : Blending Relative Move

Rotary
Coordinate

6 : Rotary Absolute Move

7 : Rotary Relative Move

8 : Rotary Shortest Move

9 : Rotary Positive Move

10 : Rotary Negative Move

Distance

-2147483648 ~ +2147483647 (Unit: UU")

Speed

1~ 2147483647(Unit: UU/s)

Acceleration

1 ~ 2147483647(Unit: UU/s?)

Deceleration

1 ~ 2147483647 (Unit: UU/s?)

Registration Distance

-2147483648 ~ 2147483647(Unit: UU)

Registration Speed

1 ~ 2147483647(Unit: UU/s)

Repeat Count

1~ 65535

Dwell Time 0 ~ 65535(Unit: ms)
Next Index 0~63
0 : Stop
Action 1 : Wait for Start

2 : Next Index

*UU: User Unit
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3. L7P Indexer Overview

3.3 Pulse Input Position Operation

L7P Servodrive provides a mode that determines position using pulse traininputs from
external controller. To use the pulse input position control mode, set the control mode
(Ox3000) to ‘pulse input position control mode.’

The following is the block diagram for the pulse input position mode.

Control Mode : Pulse Input Position

Torque Offset (0x60B2)
Velocity Offset (0x60B1 .
A CHEAR ) Gear Ratio |—
Pulse Input ( PF+/PF- , PR+/PR- ) Position Demand Positlon Demand Internal

(D) > Value (0X6062)  Valy (0+60FC)

©

Pulse Input Logic (0x3003) N .'. Gear Ratio |-H>| Iz(:)sr::%]

+

¥
Velocity Torque
Control Control

A A A
Pulse Input Filter (0x3004) N
Pulse
Input Enc.
Setup
Control Mode (0x3000)
_ Torque Actual Value (0x6077) 2\
< ®
_, Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- - Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) A Gear Ratio Value (0x6063) Position
- = | Inverse | Calculation
_ Pulse Output (A/B/Z Phase) Encorder Output Pulse
- Regeneration

...... *
Position Demand »~ + .
Trajectory
Value (0x6062) @ Generator
v Position Window (0x6067) ePosition

Following Error Actual Value (0x60F4) @

+
B o O 1 :
0 ) . |
Following Error Window (0x6065) f VETGef (REEEiE Position Position +y
i Statusword (0x6041.10) | N .

- ) v ! R e b 4 WindowTime [&-{ Reached Window [&-{ )«(8)-e-
Following Error in - - ! (0x6068) Comparator ~ Vi
Statusword (0x6041.13)| _ Following Following i v

jemmsssssesteososssss Error TimeOut [&-4 Error Window [&-- Position Actual
(0x6066) Comparator Value (0x6064)
Following Error Position Reached
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B Related Objects

Index Ir?cl;:x Name \ll::zr:;bel\te Accessibility AIIZET%nt Unit
0x6041 - Statusword UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Speed Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Speed Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms

- Gear Ratio - - - -

0 Number of entries USINT RO No -
0x6091

1 Motor Revolutions UDINT RW No -

2 Shaft Revolutions UDINT RW No -
0x240C - Modulo Factor DINT RW No uu
0x3000 - Control Mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3003 - Pulse Input Logic Select UINT RW No -
0x3004 - Pulse Input Filter Select UINT RW No -
0x3005 - PCLEAR Mode Select UINT RW No -
0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No
0x221C - Analog Torque Input(command/limit) Scale UINT RW Yes 0.1%/V
0x221D - Analog Torque Input(command/limit) Offset INT RW Yes mV




3. L7P Indexer Overview

B Inner Block Diagram under the Pulse Input Position

0x60B1
Velocity Offset
UU/:

. »| Gear Ratio

Velocity
Feed-Forward +
0x6062 0x60FC Gain
T Position Demand Position Demand
ulse Inpu |
FPA/EP. Value [UU] Internal Value [pulse] Filter
RP+/RP-
Pulse Input Setup Gear Ratio Smoothing Position Control
Position Command Filter + P Gain +
Logic 0x3003 Motor 0x6091:01 o) Filter Time Gain 1
e A
. - Average .
P Filter 0x3004 Shaft | 0x6091:02 Filter Time Gain 2
X

Control Mode " 0x60BA or 0x60BC

Touch Probe 1/2
Positive Edge
osition Value[UU]

/~0x60BB or 0x60BD
Touch Probe 1/2
Negative Edge

0x6063
Position Internal
Actual Value [pulse]

0x60F4
Following Error

Gear Ratio
1 Inverse
0x6040.10 T
Position Reached Position Reached Window ! - -
in Statuswor Comparator ! Gain Conversion
Position !
——] Window 0x6067 Mode
TimeOut 0x6066
Pulse Output Position Actual
Aphase Encoder Output Pulse Time2
Regeneration Waiting
OutPulse 0x3006 Time1
Output Waiting
utpu )
Mode 0x3007 Time2

Analog Input1
12bit A/D
A-TLMT

Analog Torque Limit

‘ Scale [ 0x221C |
|

0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
[ ‘I > Gain > function Select 0x2500
+ .
Velocity Filter | 0x210F P/P| Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ oxa504 | [ ox2505 | [ 0x2506 |
| * P Gain | Gain Torque
—® > . 3 [ oxa507 | [ ox2508 | [ 0x2509 |
| - Speed
) 4 [ oxa50A | [ ox2508 | [ oxes0c |
Acc. ¢
<_CD_____.__ Glear Rato | ________ FoEIEIowing
; nverse rror Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UUIs] Time Disturbance 2
Y Observer
Gain 0x2512
»
0x6077 " -
Filter 0x2513 T Limit
Torque Actual - orque Limi
Value [0.1%)] Velocity Select
Calulation
Ext. Positive
"""""""""""""""""""""""""""" Current Control
Ext. Negative | 0x2112
¢ . Positon . -
e Calulation Gain - Y Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max.




1. Product Composition

_
3.4 Velocity Control

The purpose of Velocity control mode is to control velocity by analog voltage from upper
controller and digital velocity using servo drive parameter

After setting ‘2’ in control mode[0x3000], choose the selection of speed command
switch[0x231A] depeding on command method to servo drive.

The Blcok diagram of velocity control mode is as below

Control Mode : Velocity
Torque Offset (0x60B2)

Analog Velocity Command(A-OVR)

@_, Velocity Demand
N Value (0x606B)
Digital Velocity Command(SPD1, SPD2, SPD3) 4
(D

©

A 4

¥
¥

Velocity Torque

| Control Control

Generate
Analog Velocity Command Scale(0x2229) Velocity 3 A
Command
Velocity Command Switch Select(0x231A)
Enc.

Control Mode(0x3000)
< Torque Actual Value (0x6077)
_ Velocity Actual Value (0x606C) Velocity
- Calculation
_ Position Actual Value (0x6064) Position
- Calculation

|
Target Velocity ¥~ &
(Ox60FF) @

Target Reached in Velocity Reached $ (g =

Statusword (0x6041.10 i i elocity Reache ——- K

Statusword (0x6041.10 )| Velocity Window - Window le----{ e

Time (0x606E) |~ | ~ "~ |&€----- -
. Comparator Velocity Window
Velocity Reached (0x606D)
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3. L7P Indexer Overview

B Related objects

Index Ir?c:j:x Name \llzagi?nb;f Accessibility AIIE(I:DaCt)ion Unit
0x2121 - Drive Status Output! UINT RO Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RW Yes Uu/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms
0x3000 - Control Mode UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No
0x221C - Analog Torque Input(command/limit) Scale UINT RW Yes 0.1%/V
0x221D - Analog Torque Input(command/limit) Offset INT RW Yes mV
0x3007 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
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1. Product Composition

3-14

0x2208 Digital Input Signal 9 Selection UINT RW No
0x2209 Digital Input Signal 10 Selection UINT RW No
0x220A Digital Input Signal 11 Selection UINT RW No
0x220B Digital Input Signal 12 Selection UINT RW No
0x220C Digital Input Signal 13 Selection UINT RW No
0x220D Digital Input Signal 14 Selection UINT RW No
0x220E Digital Input Signal 15 Selection UINT RW No
0x220F Digital Input Signal 16 Selection UINT RW No
0x2312 Multi-Step Operation Speed 1 INT RW No
0x2313 Multi-Step Operation Speed 2 INT RW No
0x2314 Multi-Step Operation Speed 3 INT RW No
0x2315 Multi-Step Operation Speed 4 INT RW No
0x2316 Multi-Step Operation Speed 5 INT RW No
0x2317 Multi-Step Operation Speed 6 INT RW No
0x2318 Multi-Step Operation Speed 7 INT RW No
0x2319 Multi-Step Operation Speed 8 INT RW No
0x231A Velocity Command Switch Select UINT RW No
0x2227 Analog Velocity Command Filter Time Constant UINT RW No
0x2229 Analog Velocity Command Scale INT RW No
0x222A Analog Velocity Command Clamp Level UINT RW No




3. L7P Indexer Overview

3.5 Torque Control

The purpose of torque control is to control such as tension or pressure of machine part by
voltage desired torque from upper controller

Select ‘3’ in the control mode[0x3000]
For command torque, Enter -10[V] ~ +10[V] voltage to no.7 and no.8 on I/O connector

The Blcok diagram of velocity control mode is as below

OP Mode : Torque
Torque Offset (0x60B2)

Analog Torque Command(A-TLMT) 31
7|£ )
- | Velocity N Torque
Generate d | Control Control
Analog Torque Input(command/limit) Scale(0x221C) Torque A
»| Command
Analog Torque Input(command/limit) Offset(0x221D)
Analog Torque Command Filter Time Constant(0x2228)
Speed Limit Value at Torque control Mode(0x230E)
_, Torque Actual Value (0x6077) ®
< &/
_, Velocity Actual Value (0x606C) o Velocity
< ) Calculation
_, Position Actual Value (0x6064) (3) Position
h ~ Calculation '7
B Related objects
Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x2121 - Drive Status Output] UINT RO Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes uu/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
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0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms
0x3000 - Control Mode UINT RW No -
0x3002 - Baud Rate Select UINT RW No -
0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No

0x221C - Analog Torque Input(command/limit) Scale UINT RW No -
0x221D - Analog Torque Input(command/limit) Offset INT RW No -
0x2228 - Analog Torque Command Filter Time Constant UINT RW No -
0x230E - Speed Limit Value at Torque Control Mode UINT RW No -
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3. L7P Indexer Overview

B The Block diagram of Torque control mode

Gain Conversion
Analog Torque
Command(A-TLMT) Timel
Velocity Limit Time2
| Value at Torque
—@ o Pl Generate Contorl Mode Waiting
Torque » Timel
Command Waiting
Value Time2
Adaptive
Filter function
Select
Frequency Width Depth
Veloci . .
el P/PI Gain Conversion 1 [oxz501 | [ox2502 | [ox2503 |

Function P/PI
Speed Control Mode 2

P Gain | Gain Torque Ox2T5 -

[[ox2504 | [ ox2505 | [ ox2506 |

3 [ox2507 | [ ox2508 | [ ox2509 |

Speed
) 4 [ox250A | [ ox2508 | [ ox2s0c |
Acc.
Following ¢
Error

Torque Command
Filter

S|

Y ’/ ¢

Ox6074
Torque Demand
Value [0.1%)]

Ox606C
Velocity Actual
Value [UU/s]

Ox6077
Torque Actual
Value [0.1%)]

Analog Torque
command Scale

Current Control @ Analog Torque

Velocity
Calulation

command Offset

> Py
<
Ox6064 Positon Gain
Position Actual Calulation -m
Value [UU]

&

Ox6063
Position Internal
Actual Value [pulse]







4. Indexing Position Operation

Indexing Position Operation

Concept of Index

An index consists of the following components: Distance, Speed, Acceleration, Deceleration,
Registration Distance, Registration Speed, Repeat Count, Dwell Time, Next Index, Action.
Below are descriptions of each of the components

Distance

Distance refers to the moving distanceof each index (Unit: UU): it can be either absolute or
relative.

The final distance for absolute movement is the difference between the moving distanceand
the current position. The final distance for relative movement is the movement distance.

The final moving distance is the size of the colored area under the acceleration/deceleration
pattern below.

speed . . .
Size=moving distance

Final moving distance

\ 4

)

Final moving distance

Time
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1. Product Composition

B Speed

Speed determines the target speed for index operation (Unit: UU/s).

Speed always has positive value regardless of the movement distance. The
positivity/negativity of the target speed is determined based on the positivity/negativity of the
movement distance.

When the moving distanceis not sufficient compared with the set value of speed and
acceleration/deceleration, a triangular pattern may be generated, which means the speed
failed to reach the target speed.

Taraet sneed
=+2000[UU/s]

Final
N moving distance

Triaﬁgular paftern when the

: . X - Final
moving distanceis not sufficient

moving distance (-)
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4. Indexing Position Operation

B Acceleration, Deceleration

This sets the acceleration and deceleration when operating index. The product supports
assymetrical acceleration/deceleration operation, where the acceleration and deceleration
are different from each other.

As shown in the figure below, when Speed = 1000[UU/s], Acceleration = 10000[UU/s?],
Deceleration = 20000[UU/s?], the time to accelerate to the target speed is 100[ms]

(=1000[UU/s]/10000[UU/s?] ), and the deceleration time is 50[ms] = ( 1000[UU/s]
/20000[UU/s?]).

N
Speed

1000[UU/s] assvmetrical acceleration

Acceleration
= 10000[UU/s?

Deceleration
= 20000[UU/s?]

N
A N A N . 7
1 | | 1 time
acceleration time deceleration time
=100[ms] = 50[ms]
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B Registration Distance, Registration Speed

If the index type is Registration Absolute or Registration Relative, the operation speed and
distance can be changed by REGT signal input from outside.

The distance after REGT signal input is determined by the Registration Distance.
The meaning of registration distance and registration speed is as follows.
= Registration Distance
Means the distance (Unit: UU) after the REGT signal input.
= Registration Speed
Means the target speed (Unit: UU/s) for movement after the REGT signal input.

The acceleration/deceleration when the speedchanges due to registration, the
acceperation/deceleration is based on the preset acceleration/deceleration.

AN
Speed

Velocity

Registration Distance

Registration AR C— e
—== (Movina distance after REGT sianal inout)

Velocity

AN
7

Time

' |

REGT

]

INPOS
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B Repeat Count

The index is repeatedly operated as many times as the set value of the repeat count.

The set value of dwell time does not apply to repeated index operation.

R, N
Soeed
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
i i i i i i
! [Indexn1\ ! /indexn1\ ! Indexn1\\: '/ Index n2
: Repeated once : Repeated two : Repeated three\; : ! N
| | | | | [l _. 7
' ' i i i i Time
| 1 1 1 1 1 1
| 1 1 1 1 1 1
| 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
START |—|' : | P |
1 1 1 1 1
d y y y y y
1 1 1 1 1 1
1 1 1 1 1 1
INPOS | | | |—| i
| | | | | |
1 1 1 1 1 1

B Dwell Time

It sets the dwell time for index operation (Unit: ms).

The set dewell time value is applied after the operation pattern of the index is generated.

Y, S
Speed
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
i i i i i
i [Indexn1 \ ! i Index n2 i i Index n3
! ! ! ! ! .
1 1 1 1 1 7
1 k P2 Time
! i i 100[ms] i 150[ms] |
- ! ! ! !
: : : : :
START ! ! ! !
!_l y y y y
: : : : :
INPOS i |—| |—|
1 1 1 ; 1
1 1 1 1 1
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B Next Index

It sets the number of the next index to automatically perform after the existing index is
complete, If the action of the existing index is set to Next Index(set value 2).

Please see the explanation of ‘Next Index’ for further details.

B Action

Under the Indexing Position mode, one of the three methods can be used depending on the
action of the index.

= Stop

If the action of the index is set to Stop (set value 0), the overall sequence is completed after the
relevant index is complete.

When the start signal is input from outside, the indexing position operation begins from the index
(0~63) set as the start index (0x3008).

Soé(e—(j

Index n1 Index n3

/ Index n2 \

s

START I—l

INPOS

EOS

N
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= Wait for Start

When the action of the index is set to Wait for Start (set value 1), the next index is performed by
input of the Start signal after the relevant index is complete.

The index performed upon input of the start signal is determined by the ISELO ~ 5 (Index Select)
signal. This is regardless of the value set for the next index.

speed

A\ 4

time

START

ISELO~5 cee X

INPOS cee r———1
EOS cee r———1

n3

>

|

1

—
—

= Next Index

If the action of the index is set to Next Index(set value 2), the index set as the next index
automatically begins after the end of the relevant index.

The preset index automatically begins without input of the digital input signal (START, ISELO ~ 5).

Speed

Index 1

Index 1 Index 3 Index 5
>
Next Index:3 Next Index:5 Next Index ... Time

START r']

INPOS

| Index ... |

1
1
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= Example of Action Setting

By combining the Wait for Start signal and the Next Index signal, a bifurcation structure shown in
the figure below can be constructed.

To do this, the action of the index 3 should be set to Wait for Start.

N X : Don't Care
Soeed

1
E Index 5
' or
Index 1 Index 3 | Index 7 Index 1
4 N
[l 4
i Time
1

START

ISELO~5 | Index 5 || Index 7 |

I e B

1

1

| |
50r7 ¢ X

i

1

INPOS

EOS

|
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4. Indexing Position Operation

4.2 Index Type

L7P drive supports the 11 index types below for the Indexing Position mode.

4.2.1 Absolute/ Relative Move

This is the most basic Point-to-Point (PTP) operation method where the motor rotates to the
absolute or relative position based on the set speed and acceleration.

B Absolute Move

The final distance is the difference between the distance and the current position.

Example) Absolute move when current position = 500 and Distance = 1000

N
Soeed Absolute Move . )
Final travel distance

= 500[UU] (=1000[UU] - 500[UU] )

time

B Relative Move

The final distance is the input value of the distance.

Example) Relative move when current position = 500 and Distance = 1000

N
Soeed Relative Move ) )
Final travel distance

= 1000[UU]

time.
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4.2.2 Registration Absolute / Relative Move

4-10

The operation speed and distance can be changed by REGT signal input from outside.

This function is similar to the motion pattern generation function of the VP-3, out previous
model.

Registration Absolute Move

Performs absolute move to the set value of the. The motor is rotated to the set registration
position at the set registration speed. The distance after REGT signal input is the set
registration distance.

Registration Relative Move

Performs relative move to the set value of the. The motor is rotated to the set registration
position at the set registration speed. The distance after REGT signal input is the set
registration distance

N
Speed

Velocity

Area:
Registration

on_ . IDistance after REGT sianal
Velocity

W

Time

' |

REGT

INPOS




4. Indexing Position Operation

4.2.3 Blending Absolute / Relative Move

Performs a single operation pattern by combining consecuritve indexes

After end of each index, moves on to the next index without stopping at 0 speed

Speed

/Indexn1 \

Index n2

/Indexn3\

START

INPOS

Speed

Time

|

—

ﬂndexn1

+

Index n2

START

INPOS

Indexn3\

Time

—

A\ 4
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4.2.4 Rotary Absolute / Relative Move

4-12

B Rotary Absolute Move

This mode can be used only when the coordinate is set to rotary coordinate.

The direction of rotation is determined based on the relationship between the start position
and the command position. If the start position is less than the command position, the motor
rotates forward. In the opposite case, the motor rotates counter-clock wise. The direction is
not necessarily determined based on shorter movement.

Distance may be set to above one cycle (the value set for Modulo Factor: 0x240C), and
negative values can be input (if Modulo Factor is 360° -90°is the same as 270°)In this case,
the final position is determined considering the Modulo Factor. Inputting a negative value is a
useful way to make the motor rotate reverse past the 0 position.

Depending on the command value, the motor may rotate more than 1 cycle.
The figure below shows forward rotation from 30° to 240° and reverse rotation from 300° to

2400,

30°
300°

270° 90°

240°

180°

Rotary Relative Move

This mode can be used only when the coordinate is set to rotary coordinate.

If the distance has a positive value, the motor rotates in the positive direction, and if the
distance has a negative value, the motor rotates in the negative direction. Distance may be
set to above one cycle (the value set for Modulo Factor: 0x240C), and depending on the
command value, the motor may rotate more than 1 cycle.

The figure below shows rotating +180° from 30° to 210° and rotating -120°from 30° to-90°

-90° 90°

210 180°



4. Indexing Position Operation

4.2.5 Rotary Shortest Move

This mode can be used only when the coordinate is set to rotary coordinate.
The direction is determined based on the shorter distance from the current position.

The motor rotates within one cycle (value set for Modulo Factor: 0x240C). The set distance
value is processed as absolute value.

The figure below shows reverse rotation (the direction with the shorter distance) from 30° to
310°,and forward rotation from 30° to 180°.

0 30° 0 30°
310°
60° 60°
270° 90° -90° 90°
240° 240°
210° 210°
0 180° 0 180°

4.2.6 Rotary Positive / Negative Move

B Rotary Positive Move

This mode can be used only when the coordinate is set to rotary coordinate.

The motor rotates always forward regardless of the start positionnand the command position
(Distance).

The motor rotates within one cycle (value set for Modulo Factor: 0x240C). The set distance
value is processed as absolute value.
The figure below shows forward rotation from 300° to 30° and from30° to 180°.

0 30°

300°

270° 90°

180°
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B Rotary Negative Move

This mode can be used only when the coordinate is set to rotary coordinate.

The motor rotates always reverse regardless of the start positionnand the command position
(Distance).

The motor rotates within one cycle (value set for Modulo Factor: 0x240C). The set distance
value is processed as absolute value.

The figure below shows reverse rotation from 60° to 340° and from 340° to 180°.

340° 0

60°

270° 90°

180°
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4. Indexing Position Operation

4.3

Functions of the Index Input Signals

B Pause

When the pause signal (rising edge) is input during index operation, the current index is

paused.The remaining distance is rotated when the pause signal (rising edge) is input again

The INPOS signal is output when the value of the Following Error is less than that of the

Following Error Window (0x6065). The EOS signal is output when the remaining index
distance is completely moved after PAUSE is re-input.

N -
Velocity Remain distance Travel distance in
in ON of PAUSE OFF of PAUSE
i
1
1
1 —
1 —
1
1
! AN
i i | i ' Time”
H 1 1 1 1 1
i | i | i i
| | i | i i
1 1 1 1 1
: i i i i
START M : | | |
i i | i i
1 1 1 1 1
SVON [ : ! : -
i | : ! i
PAUSE i i—| | M i
] [} 1 [} 1
os| | | : e
| i | i [
i i i i i
! : ! : :
INPOS [——— ! |—|_
1
s I i i
] 1 1 1 1
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m STOP

When the stop signal (Rising Edge) is input, the motor stops at the set deceleration
(0x6085), ending the index operation sequence.

When the start signal is input again, the operation resumes from the index set as the start
index (0x3008).

However, if Start Index (0x3008) is 64, Start Index is set to the values of I-SELO to 5.

N
Speed Deceleration pattern when the stop
< signal is input
)
]
i Original deceleratiot
i pattern
|
]
L N
i ! : >
! i ! : Time
: : ! :
! 1 H i
i ! i
START i !
1
[ , ;
: . :
L ! H
SVON i T
i m i L
1 { '
1 ! 1
STOP ! i
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4. Indexing Position Operation

B HSTART, ORG

When the HSTART signal (Rising Edge) is input, the motor returns to the original
position A| Hstart signal input during the return is disregarded.

After returning to the original position, the ORG (origin) signal is displayed. At the start of the
return to the origin, the ORG signal is rest to 0.

Speed N

/ ccw \

Zero search speed -{---

Switch search

Switch search

pseed
Vv

PR PR

HSTART

POT

HOME

Index (z) pulse

ORG
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1. Product Composition

B JSTART /JDIR

For tuning the machine or setting the original position, the motor can be roated to any
position by JOG operation. The JSTART signal input from outside enables or suspends JOG
operation, and the JDIR signal input from outside changes the rotation directon of the servo
motor. JOG operation is performed using the speed control mode.

Related Objects Description

JOG operation speed (0x2300)

Speed command acceleration

time (0x2301)

Speed command deceleration See 10.4Speed Control-related Setting.

time(0x2302)

Speed command S-curve time

(0x2303)

= Servomortor rotation dicrection.

N
Speed

+ JOG operation

N4

Time

- JOG operation
speed -

I

JSTART

L

JIDR

TGON

L

Forward Reverse
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4. Indexing Position Operation

4.4  Functions of the Index Output Signal

B EOS(End of Index Sequence)

When the indexaction is Stop or Wait for Start, the EOS(End of Sequence) signal is

displayed.
Speed T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
i [Index n1\ 1 i [ Index n2 \ 1 i /Index nn \ 1
: | ; | : | .
] ] ] ] ] ] 7
: . : : | Time
| 1 1 1 1 1 1
| 1 1 1 1 1 1
| 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
START| 1] L : : :
' ' ' ' ' '
INPOS i |—| |—' = '—
1 1 1 1 1 1
1 1 1 1 1 1
eos| . : : —
1 1 1 1 1
; — ; ; !
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1. Product Composition

4-20

B |OUTO~5(IndexOutput 0~5)

It outputs operating index number through IOUTO~5. Output condition performes as below sheet

according to predetermined value of 0x300A.

0x300A IOUT Configuration ALL
Variable Default Accessi | PDOAlloc | Change
Setting Range Unit Store
Format Value bility ation Property
At all
UINT Oto5 0 - RW No Yes
times.
Set Value Setting Details

Relevant IOUT signal is output when Indexing position operating.
0 Completed IOUT signal is output when completing Indexing
position operation.

Pre-completed IOUT signal is output when Indexing position
1 operating. Completed IOUT signal is output when completing

Indexing position operation.

B Predeterminded Value : 0

A
Speed
/ Index 5 \ / Index 25 \ / Index 34 \ / Index 63 \
. . . . —
i i i i i Time
{ | 5=000101b | 25=011001b ! 34=100010b ! 63=111111b |
. i i i i

! ! ! ! !
10UTO | ON ! ON | OFF [ ON |

! i ! ! !
IOUTH | OFF | OFF [ ON ! ON |

i i i i i

: ! ! : !
IoUT2 | ON | OFF : OFF | ON |

. : : : .

1 1 1 1 1

1 1 1 1 1
I0UT3 i OFF [ ON l OFF [ ON |

i i i i i

! ! ! ! !
louT4 : OFF | ON | OFF | ON |

1

! ! ! ! !

1 1 1 1 1
IoUTS | OFF | OFF ON ! ON

| | ! i !—




4. Indexing Position Operation

M Predeterminded Value : 1

N
NS
/Index 5\ / In2(156x \ / In&ex \ / Inéi:;zx \
N
H H H H H H H rd
L L L ! it
; 5= 0001G1b | 25 = 0110p1b ! 34 = 100010b | 63 = 1111]1b
louTO OFF [ o | | ! oFF fon
louTt | LOFF [ { ON
10UT2 OFF [ on | ! ofF 1 [on
louTs Off ¢ [ 1 on | . oFF [on
IouT4 OFF | T on | ! oFF [on
10UTS \ ! OFF P [ 1 T ON

As for Index output, the output signals of the current position is initialized when control mode
is changed or SVON is OFF. As Intialized output state is the same state as the operation
output state of Index0, Please use as much as possible from index1
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1. Product Composition

4.5 Analog Speed Override

As shown in the figure below, you can override the index speed depending on the analog
input when operating index position. This function applies when the alaong speed override
mode (0x221E) is set to ‘Use’. By setting the analog speed override offset(0x221F), you can
adjust the offset of the input voltage. The unit is [mV].

12bit A/D

Index 00 ~ 63

Analog Velocity Override

Index 00763

Velogity [ 0x3100:03 | | | V[Elf;“]y

Mode | Ox221E |

Offset 0x221F

B A-OVR(analogspeedoverride)

Velocity | 0x313F:03 | }---- o-p

Trajectory
Generator

The relationship between analogspeedoverrideand input voltage is as shown below. When
the input voltage is -10[V], O[V] and 10[V], the applied speed override is 0[%],100[%], and
200[%], respectively.

Analog input g
voltage
+10V 1 (200%)
1
1
1
i
ov :
>
i (100%) Override
1
1
1
1
1
1
i
1
"""""" -10v
(0%)
B Related Objects
Sub Variable PDO .
Index Index Name Format Access Allotcation Unit
analogspeedoverridemode
Ox221E (Analog Speed Override Mode) VINT RW Yes
analogspeedoverrideoffset
Ox221F (Analog Speed Override Offset) INT RW Yes mv
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5. Pulse Input Position Operation

Pulse Input Position Operation

You can operate pulse input-type position control using a host controller with position
determination function.

To do this, the contro Imode [0x3000] should be set to 1.

The figure below shows the internal block diagram of pulse input-type position control mode.

Pulse Input Position Mode

Pulse Input

(A phase) [ 0x6062 O0X60FC

Position Demand |
nternal Value [pulse] |

_I_l_ Pulse Input Setup osition Demand

encoder

\ Value [UU]
PF+PF- A (
Dt »] 7 | *
pulse | [, | Motorrev. [ L[ Position
PR+/PR- p) T Count Shaft rev. Coxtrol y el

— f Gear Ratio
Pulse Input |
(B phase) |
i X4 : PHASE
Pulse Input Logic =
(0x3003) »—— P X1:PLSIDIR
o Position Actual Value 3 Im‘
~ (0x6064) &/ | inverse [

0x6063
Position Actual
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1. Product Composition

5.1

Function Setting of Pulse Input Logic

You can set the logic of the pulse strings from the host controller. The shapes of the input
pulses and the direction of rotation for each logic are as follows.

Set Values Details
0 PHASE A+PHASE B,Positive Logic
1 CW+CCW,Positive Logic
2 Pulse+sign,Positive Logic
3 PHASE A+PHASE B,Negative Logic
4 CW+CCW,Negative Logic
5 Pulse+Sign,Negative Logic
PF + PR Forward rotation Reverse rotation PF + PR Forward rotation Reverse rotation
PULS PULS PULS PULS
F;hhase’; o |o-sn Kby | oAt Phase . ao-an 4 YA | iocany VAT
+ ase +| ase
i SIGN SIGN : SIGN SIGN
logic wo-0) 4 LAY | osey AV AV "odic wo-a) 4 VAU | otag AV AV
PULS PULS PULS PULS
SCWCW 1 (o-an Ltevel | (yoZs AL AL Sglcw . (o-an JHevel | (ot ¥ V]
- SIGN SIGN i SIGN SIGN
e 1/0-08) AL AL | Gio-sy [Ltevel "odic Wo-s3) Y ¥ | (oasHeve
PULS PULS PULS PULS
Pulset , |wo-sn HLAL | liosen ALAL Pulse 5 | 0o~ Vv | wosn Y Y
- SIGN A Level SIGN , SIGN SIGN
p?os;til‘\;/e (1/0-33) H Level (1/0-33) L Level nelggit::ve (1/0-33) L Level (1/0~33) H Level
B Related Objects
Sub Variable L PDO .
Index Index Name Format Accessibility Allocation Unit
0x3003 - Pulse Input Logic Select UINT RW No -
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5. Pulse Input Position Operation

5.2 Function Setting of Pulse Input Filter

You can set the bandwidth of the digital filter of the pulse input unit. This can be used for the
purpose of reducing the wire noises.

The bandwidths were calculated based on the width of the input pulses, considering the
characteristics of digital filters.

Set Value Details
0 No Filter
1 500Khz (Min)
2 750Khz
3 1Mhz (Default)
4 1.25Mhz

B Related Objects

Sub Variable o PDO .
Index Index Name Format Accessibility Allocation Unit
0x3004 - (Pulse Input Filter Select) UINT RW No

5.3 Function Setting of PCLEAR

You can set the action mode for when the position pulse clear (PCLR) signal is input. When
the PCLR signal is input, the position error within the drive becomes 0.

Set Value Setting Details
0 Edge mode
1 Operates in Level mode (Torque: maintained)
2 Operates in Level mode (Torque: 0)

B Related Objects

Sub Variable I PDO .
Index Index Name Format Accessibility Allocation Unit
0x3005 - PCLEAR Mode Select UINT RW No
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1. Product Composition

_
5.4 Function Setting of INHIBIT

The INHIBIT function interrupts the command pulse counting.

When the command pulse inhibit (INHIB) signal is input, the operation mode is set in
I/0O Configuration (from 0x2200). This function is only active for the PulselnputPosition

operation. The input pulses generated after the INHIB signal input are not counted as
command pulses.

Setting values Setting details
ON Turns on the command pulse inhibit function to inhibit input
pulses.
OFF Turns off the command pulse inhibit function to count input
pulses.
OFF ON OFF
INHIBIT

evape LUALULTLETCEIANT

Command pulse

\ J

Input pulse is not counted as a
command pulse.
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6. Velocity Control

S
6. Velocity Control

6.1 Fuction Set of Velocity command swtich

Mode set of velocity command for Velocity control

Sub Variable | Accessibility| PDO |Variable
Index Name
Index Format Format
0x231A - Velocity Command Switch Select UINT RW No -
Set Value Setting Details
0 Use Analoge speed command
1 Use input contact SPD1, SPD2 and Analog command speed.
2 Use input contact SPD1, SPD2, SPD3 and Analog speed command
3 Use input contact SPD1, SPD2, SPD3 Speed

Analog speed command when the contact is on after setting the vlaule, 1 or 2.

Ex 1) Set value is 2 and, Inpt Analog command 10[V] in the state that SPD1 and SPD2 are on

Operating motor speed is 100[rpm] and not available analog input command speed
Operating speed is operated by multistep command speed in the set value of parameter

0x2315

Ex 2) Set value is 2 and, Inpt Analog command 10[V] in the state that SPD1, SPD2 and SPD3 are
on

Operating motor speed is 1000[rpm] and not available digital input command speed
Operating speed is operated by analog speed command voltage in the set value of parameter

0x2229
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1. Product Composition

6.2 Analog Velocity Command

When selected 0, 1, 2 in velocity command switch, possible to use velocity control by
external analog voltage,

To input command, Input -10[V] ~ +10[V] to I/O connector no.9 and no.10

Analog speed

-10V~+10V 2 OVR ﬁQ
(Command/Override) AGND 10

command

Servo Drive

B Related objects

Index Ir?cl;:x Name \lfgli;b;te Accessibility Allchagon Unit
0x2227 - Analog Velocity Command Filter Time Constant UINT RW No
0x2229 - Analog Velocity Command Scale INT RW No
0x222A - Analog Velocity Command Clamp Level UINT RW No

B Analog velocity command scale

1[rpm] unit set for analog velocity command per 1[V]

-10V

I +10V

L >\Voltage

B Analog velocity command clamp level
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6. Velocity Control

Even if speed command on analog signal contact circuit is 0, some voltge may remain. For that

case, possible to keep zero speed for the voltage command as much as setting speed

-10V . [0V I +10V
I : . L> Voltage
| ?&%CIamp setting speed
I value
|

Digital Speed Command

When selected 1, 2, 3 in speed command switch, possible to use speed control by Servo
Drive digital speed command

To use digital speed command, allocate digital input singanl SPD1, SPD2, SPD3 in I/O
connector or control digital input singanl SPD1, SPD2, SPD3 by communication.

B Speed setting by Digital input signal

Input Device
SPD1 SPD2 SPD3 Speed
X X X Speed command 1 (Parameter 0x2312)
(@) X X Speed command 2 (Parameter 0x2313)
X (0] X Speed command 3 (Parameter 0x2314)
(@) (0] X Speed command 4 (Parameter 0x2315)
X X (0] Speed command 5 (Parameter 0x2316)
(@) X (0] Speed command 6 (Parameter 0x2317)
X (0] (0] Speed command 7 (Parameter 0x2318)
(@) (0] (0] Speed command 8 (Parameter 0x2319)
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7. Torque Control

7. Torque Control

7.1 Analog Toque Command Scale

[%] unit set for analog torque command per 1[V]

I +10V

L > \oltage

As related object is 0x221C analog torque input (Command/Limit) scale, this object has two

functions.
0x221C Analog Torque Input(command/limit) Scale ALL
PDO

Variable Default Change
Range Unit Access | Allocatio Store

Format vaule Property

n

UINT -1000 to 1000 100 0.1%/V RW No Always Yes

First, for not using torque control

When the set value of the torque limit function setting (0x2110) is 4(Analog torque limit),
torque is limited by analog torque limit value.

Second, for using torque control

In the case of torque control, the parameter is used as analog torque command scale.

Setting value, set on the percentage of the rated torque ratio by analog input voltage ratio
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1. Product Composition

7.2

7-2

Speed Setting in Torque Control

In torque control, depending on the setting of 0x230D speed limit function, the motor speed is

determined

Set Value

Setting Details

0

Limited by speed limit value(0x230E)

1

Limited by motor maximum speed

The default value of 230E is 1000[rpm]

Before operating, set operating speed value

B Related objects

Sub Variable a— PDO q

Index . Name i Accessibility ezt Unit
0x221C ) éggllgg Torque Input(command/limit) UINT RW No )
0x221D ) g?glecig Torque Input(command/limit) INT RW No )
_ | Analog Torque Command Filter Time )

0x2228 Constant UINT RW No

0x230D - Speed Limit Function Select UINT RW No -
Ox230E ) Speed Limit Value at Torque Control UINT RW No )

Mode




8. The conversion of control mode

8. The conversion of control mode

L7P Drive supports the conversion of operation mode depending on the setting value of

control mode (0x3000) and digital input mode signals.

B Control mode (0x3000) setting value

Set Value Setting Details
0 Indexing Position Mode

Pulse Input Position Mode

Velocity Mode

Torque Mode

Pulse input position mode or Indexing position mode

Pulse input position mode or Velocity mode

Pulse input position mode or Torque mode

Velocity mode or Torque mode

Indexing position mode or Velocity mode

O |IN|oco(Ln | jw N |=

Indexing position mode or Torque mode

B Control mode setting value : 4

Pulse input posion mode is basic operation in this mode and, when Digital input MODE signal is

on, converted into indexing position mode

B Control mode setting value : 5

Pulse input posion mode is basic operation in this mode and, when Digital input MODE signal is
on, converted into Velocity mode

B Control mode setting value : 6

Pulse input posion mode is basic operation in this mode and, when Digital input MODE signal is
on, converted into Torgue mode

B Control mode setting value : 7

Velocity mode is basic operation in this mode and, when Digital input MODE signal is on,
converted into Torque mode

B Control mode setting value : 8

Indexing position mode is basic operation in this mode and, when Digital input MODE signal is on,
converted into Velocity mode

B Control mode setting value : 9
Indexing position mode is basic operation in this mode and, when Digital input MODE signal is on,

converted into Torque mode
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9. Homing

Homing

This drive provides built-in homing function (return to origin). The figure below shows the
relationship of input/out parameters to the homing mode. You can select speed, acceleration,

offset and homing methods..

Controlword(0x6040)

Homing Method(0x6098)

Homing Speeds(0x6099)

Homing Acceleration(0x609A)

Homing Offset(0x607C)

Homing

Statusword(0x6040)

\

Position Demand Internal Value(0x60FC)
or Position Demand Value(0x6062)

>
>

Digital Input
Home switch
Positive limit switch
Negative limit switch

Using Home Offset, you can set the offset between the home position and the zero position
of the machine, where ‘zero position’ means the position where the Position Actual Value

(0x6064) is 0.

Y

3.---..----

Home Offset(0x607C) Home Position
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1. Product Composition

9.1 Homing Methods

This drive supports the following homing methods (0x6098).

Homing
Methods Description
(0x6098)
Duringreverse operation, the motor is returned to origin by negative limit switch (NOT) and index
1
(2) pulse.
Duringforward operation, the motor is returned to origin by positive limit switch (POT) and index
2
(2) pulse.
Duringforward operation, the motor is returned to origin by homing switch (POT) and index (Z)
7,8,9,10
pulse. While returning to origin, when positive limit switch (POT) is input, the direction changes.
Duringreverseoperation, the motor is returned to origin by homing switch (POT) and index (Z)
11,12,13,14
pulse. While returning to origin, when negative limit switch (NOT) is input, the direction changes.
Duringforward operation, the motor is returned to origin by homing switch (POT). While returning
24
to origin, when positive limit switch (POT) is input, the direction changes.
During reverse operation, the motor is returned to origin by homing switch (POT). While returning
28
to origin, when negative limit switch (NOT) is input, the direction changes.
33 Duringreverseoperation, the motor is returned to origin by index (Z) pulse.
34 Duringforward operation, the motor is returned to origin by index (Z) pulse.
35 The current position is set as origin.
During reverse operation, the motor is returned to the orign by reverse stopper and index (2)
-1
pulse.
During forward operation, the motor is returned to the orign by forward stopper and index (2)
-2
pulse.
-3 During reverse operation, the motor is returned to the orign by reverse stopper
-4 During forward operation, the motor is returned to origin by forward stopper
-5 During reverse operation, the motor is returned to the orign by Home switch
-6 During foward operation, the motor is returned to the orign by Home switch
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9. Homing

B Related Objects

Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607C - Home Offset DINT RW No uu
0x6098 - Homing Method SINT RW Yes -
- Homing speed - - - -
0 Number of entries USINT RO No -
0x6099
1 Speed during search for switch UDINT RW Yes UU/s
2 Speed during search for zero UDINT RW Yes UU/s
0x609A - Homing Acceleration UDINT RW Yes uu/s?
9-3
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1. Product Composition

9-4

Negative limit switch

()
(B)

©

B Homing Methods 1, 2

reverse direction (CW) forward direction(CCW)

«—— — @ —
I =HA ]

Index pulse

Positive limit switch

(NOT) 1 (POT)

0x6099:01 Speed during search for switch

<«—— 0x6099:02 Speed during search for Zero

The speed profile for each sequence in case of using Homing Method 1 is as shown below.
Please see the explanations below for further detalils.

Homing Method @

>

Speed 4 Negative limit switch

ON Index Pulse

Zero search speed

(0x6099:02) / \

A (B) ©

Switch search speed
(0x6099:01)

The initial direction is reverse (CW). The motor operates at the switch search speed.

When the negative limit switch (NOT) is on, the direction changes to forward (CCW). The motor decelerates to Zero
search speed.

While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).



9. Homing

B Methods 7, 8, 9, 10

Reverse direction Forward direction(CCW)

«— — —
[ / L

<—@(1i

D S —

\
@

Index pulse

// /
Home switch ////

Positive limit switch
(POT)

//
//
0x6099:01 Speed during search for switch

«—

0x6099:02 Speed during search for Zero

The speed profile for each sequence in case of using Homing Method 7 is as shown below.
Please see the explanations below. The sequence varies in each of the three cases below,

depending on the load position at the time of homing and the relationship of home switches.
Please see the explanations below. Please see the explanations below for further detalils.

(1) Cases where the home witch is off when homing begins, and the limit is not met in the
process

Homing Method @

Speed
A

Positive Pg)&“e S""'td?ndex Pulse

Switch search speed |
(0x6099:01)

Zero search speed
(0x6099:02) I

()
(B)

The initial direction is forward (CCW). The motor operates at the switch search speed.

When the positive limit switch (POT) is on, the motor decelerates to Zero search speed, and the direction changes to
reverse (CW).

(C) While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).
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1. Product Composition

9-6

Q)

(B)
©

()
B)

©
D)

(2) Cases where the home switch is on when homing begins
Homing Method @
Speed
A

Positive
Home switch Index Pulse

OFF T_

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)  [rommemsmmossssssssososessssososocosessoeos

Since the home signal is on, the motor operates at the switch search speed in the positive home switch direction (CCW).
Depending on the starting position, the switch search speed may not be reached.

When the Home Switch is off, the motor decelerates to Zero search speed.

While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).

(3) Cases where the home witch is off when homing begins, and the limit is met in the process

Homing Method @

Speed

4 Positive Limit switch Positive home switcfw
ndex Pulse

ON ON

L‘
}_

Zero search speed
(0x6099:02) 1

G

=
A

Switch search speed
(0x6099:01)

Time

% IR AR

Zero search speed
(0x6099:02)

The initial direction is forward (CCW). The motor operates at the switch search speed.

When the positive limit switch (POT) is on, the motor decelerates and stops. Then, the motor operates reverse (CW) at
the switch search speed.

When the Positive Home Switch is off, the motor decelerates to Zero search speed.

While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).

The homing sequenes of Methods 8, 9, 10 above are almost identical to those of Method 7 explained above, except for
differences in initial direction and actions pertaining to Home switch positivity/negativity.



9. Homing

Positive Home Switch is determined based on the initial direction. The home switch first met
while operating in the initial direction becomes the Positive Home Switch.

Positive Negative
Home Switch Home Switch
® Home Switch +
—>
initial moving direction: forward direction(CCW)
Negative Positive
Home Switch Home Switch
+ Home Switch [ )

-

Initial moving direction: reverse direction (CCW)

B Methods 11, 12, 13, 14

Reverse direction (CW) Forward direction(CCW)

«— = —
/ L
/] L
I: ‘ /7 :I

‘—@( !
— ;3}+ ‘_@C ps
(9 | &
J( i I :1 _)\
— | |
§ * — O
@ NERY
14 D
Index pulse .
//
Home switch ////
Negative limit switch
(NOT) //
//

0x6099:01 Speed during search for switch

<+«——  0x6099:02 Speed during search for Zero

The speed profile for each sequence in case of using Homing Method 14 is as shown below.
Please see the explanations below. The sequence varies in each of the three cases below,
depending on the load position at the time of homing and the relationship of home switches.
Please see the explanations below. Please see the explanations below for further
details.Homing.
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1. Product Composition

(1) Cases where the home witch is off when homing begins, and the limit is not met in the

process

Homing Method

Speed
A
Negative home switch
OFF Index Pulse
s A R

Zero search speed \ (A) ® i7© Time

(0x6099:02)  -\--oememcnmeoennees
Switch search speed \

(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the negative limit switch (NOT) is off, the motor decelerates to Zero search speed, and the direction changes to
reverse (CW).

(C) While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).

(2) Cases where the home switch is on when homing begins

Homing Method

Speed
A

Negative
Home switch
1 OFF
1 Index Pulse

Zero search speed
(0x6099:02)

Switch search speed
(0x6099:01)

(A) Since the home signal is on, the motor operates at the switch search speed in the negative home switch direction (CW).
Depending on the starting position, the switch search speed may not be reached.

(B) When the Home Switch is off, the motor decelerates to Zero search speed.

(C) While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).

(3) Cases where the home witch is off when homing begins, and the limit is met in the

process
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9. Homing

Homing Method

Speed
A S . . .
Negative limit switch Negative home switch
ON ON Index Pulse
Switch search speed |.... _I I
A >

Zero search speed
(0x6099:02)

Switch search speed ]
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the negative limit switch (NOT) is on, the motor decelerates and stops. Then, the motor operates forward (CCW) at
the switch search speed.

(C) When the Negative Home Switch is on, the motor decelerates to Zero search speed. Then the direction changes to
reverse (CW).

(D) While operating at Zero searchspeed, the first index pulse is detected, and the motor rotates to the index position
(Home).

The homing sequenes of Methods 11, 12, 13 above are almost identical to those of Method 14 explained above, except for
differences in initial direction and actions pertaining to Home switch positivity/negativity.

B Method 24

Reverse direction (CW) Forward direction (CCW)

[ — : — 7/ J
( ' —
e

Home switch ////
Positive limit switch i
(POT) //
//

0x6099:01 Speed during search for switch

«— 0x6099:02 Speed during search for Zero

The initial direction is forward (CCW), and the position where the Positive Home Switch is on becomes the home positionhome position.
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1. Product Composition

B Method 28

reverse direction (CW) forward direction(CCW)

|: i — || — :|
e
1

J \J

Home switch ////
Negative limit switch !
(NOT) //
//

0x6099:01 Speed during search for switch

«—  0x6099:02 Speed during search for Zero

The initial direction is reverse (CW), and the position where the Negative Home Switch is on becomes the home positionhome position

B Methods 33, 34

Reverse direction (CW) & EsHCCW)
«— —
|: —I_ Forward direction (CCW) :|
[ |

— -

Index pulse

— 0x6099:01 Speed during search for switch

— 0x6099:02 Speed during search for Zero

The initial position is reverse (CW) for Method 33 and forward (CCW) for Method 44. The index pulse is detected at Zero search

speed.

910 | 1 5%,.



9. Homing

B Method 35

Reverse direction (CW) Forward direction(CCW)
I: —{ = :I
®
Homing operation

0x6040:bit4 0 1

The current position when the homing begins becomes the home position. This method is used when changing the origin to the

current position, as needed by the host controller.

Homing methods -1, -2, -3, -4 are homing methods supported by this drive other than the
standard methods. You can use these methods when not using a separate home switch.

B Methods -1, -2

Reverse direction (CW) Forward direction(CCW)
“«— y  —
= (=4 —
|
] | | | ] |
| | | -2,
| | |

|
Index Pulse | I I I I I
|
|
|

Negative Stopper Positive Stopper I

0x6099:01 Speed during search for switch

<+— 0x6099:02 Speed during search for Zero

Homing Methods -1, -2 uses Stopper and Index(Z) pulse to return to origin. The speed profile
of each sequence is as follows. Please see the explanations below for further details.
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9-12

Q)
(B)

©

()
B)

©

Homing Method ©
Speed

1 Index Pulse
Negative Stopper

H
-

dececcans

Zero search speed

(0x6099:02) 5""""""""7—5\
Torque setting § V g
| oxed09 Time
(A) Time setting  (B) (@)
Switch search speed | 0x240A

(0x6099:01)

The initial direction is reverse (CW). The motor operates at the switch search speed.

When the motor hits theNegative Stopper, the motor stands by based on the torque limit for homing using stopper
(0x2409) and set value of homing time (0x240A), and changes direction..

While operating at Zero search speed, the first index pulse is detected, and the motor rotates to the index position
(Home).

Homing Method @

Speed
A Positive Stopper Index Pulse
Switch search speed :
(0x6099:01) (A) | ® i ©
torque setting g
(0x2409) A
time'se‘tting | / T'ime
Zero search speed - eeeemnceneaeaaee (Qx240A)....
(0x6099:02)

The initial direction is forward (CCW). The motor operates at the switch search speed.

When the motor hits the Positive Stopper, the motor stands by based on the torque limit for homing using stopper
(0x2409) and set value of homing time (0x240A), and changes direction..

While operating at Zero search speed, the first index pulse is detected, and the motor rotates to the index position
(Home).



9. Homing

B Methods -3, -4

Reverse direction (CW) Forward direction(CCW)

]
| |

< | |

| { >

Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

«—— 0x6099:02 Speed during search for Zero

Homing Methods -1, -2 uses only Stopper to return to origin. The speed profile of each
sequence is as follows. Please see the explanations below for further detalils.

Homing Method @
Speed

A
Negative Stopper

I

Homing complete

Torque setting Time
0x2409
A Time setting  (B)
| 0x240A

Switch search speed |
(0x6099:01)

(A) The initial direction is reverse (CW). The motor operates at the switch search speed.

(B) When the motor hits theNegative Stopper, the motor stands by based on the torque limit for homing using stopper
(0x2409) and set value of homing time (0x240A), and changes direction..

9-13
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Homing Method

Speed
A Positive Stopper

I

Switch search speed T~ | Homing complete

(0x6099:01) (A) (B

torque setting
| (0x2409)

time setting
(0x240A)

Time

(A) The initial direction is forward (CCW). The motor operates at the switch search speed.

(B) When the motor hits the Positive Stopper, the motor stands by based on the torque limit for homing using stopper
(0x2409) and set value of homing time (0x240A), and changes direction..

B Methods -5, -6

Reverse direction(CW) Forward direction (CCW)
-— —
[ =Al ]
|
.
|

Home switch Home switch

— 0x6099:01 Speed during search for switch

<+«——— 0x6099:02 Speed during search for Zero

Homing Methods -5, -6 uses only Home switch to return to origin. The speed profile of each
sequence is as follows. When limit switch is detected, Homing is stopped. Please see the
explanations below for further details.

(1) Cases where the home witch is off when homing begins, and the limit is not met in the process

0-14 7 —



9. Homing

Homing Method &

Speed
A
Positive home switch ON

Homing complete

A 4 >

(A) (B), ﬁme
Switch search speed
(0x6099:01)
(A) The initial direction is reverse (CW). The motor operates at the switch search speed.
(B) When the positive home switch is on, the motor decelerates and stops. Then, home is
Completed
(2) Cases where the home witch is off when homing begins, and the limit is met in the process

Homing Method ©

Speed
A
Negative Limit switch ON

I

Kloming Error generated

(A) ﬁme
Switch search speed |
(0x6099:01)
(A) The initial direction is reverse (CW). The motor operates at the switch search speed.
(B) When the negative limit switch is on, Homing Error is generated. And then the motor

decelerated and stops

9-15



1. Product Composition

Homing Method &

Speed
A Positive home switch ON
Switch search speed {----
(0x6099:01)
(A) {8 R
T Time
Homing complete
(A) The initial direction is forward (CCW). The motor operates at the switch search speed.
(B) When the positive home switch is on, the motor decelerates and stops. Then, home is
Completed

9-2 | LSE.ccrric




10. Application Functions

S
10. Application Functions

10.1 Drive Front Panel

=
Jﬁﬁﬁﬁﬁ“%
= — — — — :I oo '\
UDO Q:O UDO UDO U<:>UO Analog monitor ouput connector
\\

T Servo status 7-segment

<
o
~

{11112
w1111
(1]
+2C0«
5’@9 Lel

Node address setting

- Terminating resistance setting

Reserved

10.1.1 7-Segment for Servo Status Display

7-Segment for servo status display constist of the following 5 digits, from Digit 1 to Digit 5,
starting from the right..

DIGITS D\GIT4 DIGIT3 DIGIT2 DIGIT!

oo
ST an

Digit 3~1 of 7 —Segment, unless the servo alarm is set off, displays the following drive
statuses. Display of servo warning is given priority over other statuses.

Digit 3~Digit 1 Display Status Description

Sy,
Sy
. J
-
(i

-

-

Wi RS Y

by

=

i

Negative limit sensor input Servo on

10-1



1. Product Composition

Servo warning: W10 (code:10)

Digit4 displays the current operation status and the servo’s READY status.

Displays TGON signal
(OFF: stop, ON: rotating)

For position control: displays INPOS1 signal

For position control: position command input

.\ Displays servo ready status

(OFF:Not Ready, ON:Ready)

10-2 | LSE.ccrric




10. Application Functions

Digit5 displays the current control mode and the servo ON status.

Displays operation mode and status

Ly

Position controlmode:
Index, Pulse Input

Homing mode

Loy | (oo o
LECRY NURE Y GRS AERY NNy N Sy N §

(ON: Servo ON)

In case of servo alarm, DIGIT 5~1 blinks and displays the following message, where DIGIT2
and 1 display the alarm code. Display of servo warning is given priority over other statuses

]

ExampAI'e_'
AL

!
ren

of
-1

(101
L0

alarm status display
0 (IPM Fault)

Example 1) limit signal input

Example 2) servo warning

R

L oL

R i
lﬁ—l
TDIGIT3~1: ZPositive limit input

DIGIT4 : lINPOS1, servo READY

DIGIT5 : 2Position control mode,
servo READY

TNV

PRy N N
‘—T—,
DIGIT3~1:

VW01 (main power fail) +
W40 (low-voltage warnina) occurrence
DIGIT4 : INSPD, speed command input,
servo READY

DIGITS : <Speed control mode,
servo ON

10-3
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1. Product Composition

10.1.2 Drove Node Address Setting

You can set the address of the drive’s nodes. You can confirm the set addresses at node ID
(0x2003). The value of the node switch is read only once when the power is turned on. The
set value chaned after that point applies when the power is turned on again next time.

The node switch of this drive consistof a rotary switch capable of setting values from 0 to 15
(F) and toggle switches that can be turned On or Off. In total, you can set node addresses

from O to 31.
l'_________o____l
| Z |
ON | o |
] | Q @1
O N
= E:E 78 ol |
T 2,3 681> ||
- ___ |
Rotary switch setting 0 1 2 3 4 5 6 7 8 9 A

Toggle switch setting | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

Node address 0 1 2 3 4 5 6 7 8 9 10

Rotary switch setting B C D E F 0 1 2 3 4 5

Toggle switch setting | OFF | OFF | OFF | OFF | OFF | ON | ON ON ON ON ON

Node address 1 12 13 14 15 16 17 18 19 20 21

Rotary switch setting 6 7 8 9 A B C D E F

Toggle switch setting ON ON [ ON | ON | ON | ON | ON ON ON ON

Node address 22 23 24 25 26 27 28 29 30 31

10-4 7 —



10. Application Functions

10.1.3 Terminating Resistance Setting

The terminating resistance used for RS-422 communication is configured within this drive.

The terminating resistance inside the drive is 120Q. To use the terminating resistance, turn
on the switch as shown in the figure below.

OoN |
51H

Terminating reisistance switch
(OFF: not in use / ON: in use)

10-5



1. Product Composition

10.2 Input/Output Signal Setting

10.2.1 Allocating Digital Input Signals

You can set the functions of digital input signal of I/O connectior and input signal level. Among the 28
input functions listed below, you can allocate the functions that you want to use to digial input signals 1
through 16 at your discretion.

10-6

ﬁjm Contents I
SVON Servo On +—> | YT Py |_
POT No forward (CCW) +—>
NOT No reverse (CW) rotation +—> | K = I—ﬂ
A-RST Alarm reset rotation +—> ﬂ
START Initiate operation +—> | DI 2 13 |—
STOP Servo stop +—> | E 2 I—ﬂ
REGT Post-sensor operation +—> ﬂ
EMG Emergency stop +—> | Dl 4 15 |—
HOME Origin sensor +—> | oIS T I—E
H-START Initiate homing > ﬂ
ISELO Position select 0 +—> | DI 6 17 |—
ISEL1 Position select 1 +—> | I B I—ﬂ
ISEL2 Position select 2 +—> ﬂ
ISEL3 Position select 3 +—> | DI 8 19 |—
ISEL4 Position select 4 +—> E
ISEL5 Position select 5 +—> | DI 9 22 |_
PCON Pcontrol action +—> Allocatable | DI 10 23 : **
GAIN2 Conversion between gains 1and 2 > Set digital input 1-16 ﬂ*
PCL Forward torque limit +—> (0x2200 ~ 0x220F) | DI 11 24 |—
NCL Negative torque limit +—> E
PROBE1 Touch probe 1 +—> | D12 25 |_
PROBE2 Touch probe 2 +—> | DI 13 26 I_E
PAUSE Index pause +—> E
ABS_RQ Absolute position data demand +—> | DI 14 27 I_
JSTART Jog operation +—> | DI 15 o8 I_E
JDIR Jog rotation direction select +—>
PCLR Input pulse clear +—> | DI 16 29 ﬂ
AOVR Speed override select +—>
SPD1 Multi step speed1 +—> 170
SPD2 Multi step speed?2 +—>
SPD3 Multi step speed3 +—>
MODE Conversion of operation mode +—>
PROBE1 Touch probe 1 +—>
PROBE2 Touch probe 2 +—>
LVSF1 Vibration suppression Filter 1 +—>
LVSF2 Vibration suppression Filter 2 +—>
INHIBIT Interruption of CMD pulses |




10. Application Functions

B Related Objects

Sub Variable I PDO .
Index Index Name Format Accessibility Allocation Unit
0x2200 - Digital Input Signal 1 Selection UINT RW -
0x2201 - Digital Input Signal 2 Selection UINT RW -
0x2202 - Digital Input Signal 3 Selection UINT RW -
0x2203 - Digital Input Signal 4 Selection UINT RW -
0x2204 - Digital Input Signal 5 Selection UINT RW -
0x2205 - Digital Input Signal 6 Selection UINT RW -
0x2206 - Digital Input Signal 7 Selection UINT RW -
0x2207 - Digital Input Signal 8 Selection UINT RW -
0x2208 - Digital Input Signal 9 Selection UINT RW -
0x2209 - Digital Input Signal 10 Selection UINT RW -
0x220A - Digital Input Signal 11 Selection UINT RW -
0x220B - Digital Input Signal 12 Selection UINT RW -
0x220C - Digital Input Signal 13 Selection UINT RW -
0x220D - Digital Input Signal 14 Selection UINT RW -
0x220E - Digital Input Signal 15 Selection UINT RW -
0x220F - Digital Input Signal 16 Selection UINT RW -
BIT Details You can set the functions of digital input signal of /0
Signal input level setting connectior and input signal level. Choose the signals to
allocate with bit 7~0, and set the signal level at bit 15.
15 (0:CONTACT A,
1:CONTACT B)
14~8 Reserved
. Set
7~0 Input signal allocated Allocated Signal
Value
0x00 | Not allocated
0x01 | POT
0x02 | NOT
0x03 | HOME
0x04 | STOP
0x05 | PCON
0x06 | GAINZ2
0x07 | P_CL
0x08 | N_CL
0x09 | PROBE1
0x0A | PROBE?2
0x0B | EMG
0x0C | A_RST
OxOF | SV_ON
0x10 | START
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1. Product Composition

0Ox11 | PAUSE
Example) When the set value is 0x0006 0x12 | REGT
0x13 | HSTART
0 0 0 6 0x14 | ISELO
0x15 | ISEL1
CONTACT GAIN2Allocation Ox16 | ISEL2
A 0x17 | ISEL3
0x18 | ISEL4
0x19 | ISEL5
Ox1A | ABSRQ
0x1B | JSTART
0x1C | JDIR
0x1D | PCLR
Ox1E | AOVR
0X20 | SPD1 / LVSF1
0X21 | SPD2 / LVSF2
0X22 | SPD3
0X23 | MODE

Contact A: Base status is 0(Low). Activates when 1(High) is input.(Active High)

Contact B: Base statusis 1(High). Activates when O(Low) is input (Active Low)

B Example of Input SignalAllocation

The table below shows an example of allocating input signals. Please note the set values of
0x2200~0x220F.

DI1 DI2 DI3 DI4 DI 5 DI 6 DI 7 DI 8

SV_ON POT NOT A-RST START STOP REGT EMG

(CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC

TA) TA) TA) TA) TA) TA) TA) TA)
DI 9 DI 10 DI 11 DI 12 DI 13 DI 14 DI 15 DI 16
ISEL1 ISEL2 ISEL3 ISEL4 ISELS
HOME HSTART ISELO

(CONTAC | (CONTAC | (CONTAC
(CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC
TB) TB) TA)

TA) TA) TA) TA) TA)

10-8 7 —



10. Application Functions

Set Bit Set

(Pin?l:lrlber) parameter | 15 7~0 value S
DI #1 (12) 0x2200 0 OxOF 0x000F SV_ON(A CP)
DI # 2 (13) 0x2201 0 0x01 0x0001 POT(A CP)
DI # 3 (14) 0x2202 0 0x02 0x0002 NOT(A CP)
DI # 4 (15) 0x2203 0 0x0C 0x000C A-RST(A CP)
DI # 5 (16) 0x2204 0 0x10 0x0010 START(A CP)
DI # 6 (17) 0x2205 0 0x04 0x0004 STOP(A CP)
DI # 7 (18) 0x2206 0 0x12 0x0012 REGT(A CP)
DI # 8 (19) 0x2207 0 0x0B 0x0008B EMG(A CP)
DI # 9 (22) 0x2208 1 0x03 0x8003 HOME(B CP)
DI # A (23) 0x2209 1 0x13 0x8013 HSTART(B CP)
DI # B (24) 0x220A 0 0x14 0x0014 ISELO(A CP)
DI # C (25) 0x220B 0 0x15 0x0015 ISEL1(A CP)
DI # D (26) 0x220C 0 0x16 0x0016 ISEL2(A CP)
DI # E (27) 0x220D 0 0x17 0x0017 ISEL3(A CP)
DI # F (28) 0x220E 0 0x18 0x0018 ISEL4(A CP)
DI # 10 (29) 0x220F 0 0x19 0x0019 ISEL5(A CP)

10-9
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10.2.2 Allocating Digital Output Signals

You can set the functions of digital output signal of I/O connectior and output signal level. Among the 19
output functions listed below, you can allocate the functions that you want to use to digial input signals 1

through 8 at your discretion.

Aftocabte

functions Contents
BRAKE Brake select
ALRAM Servo alarm
RDY Servo ready
ZSPD Zero speed
INPOST | position reached 1
TLMT Torque limit
VLMT Speed limit
INSPD Speed reached
WARN Warning
TGON Rotation detection output
INPOS2 [ Position reached 2
ORG Homing compete
EOS Operations coordinate completel
I0UTO Operation coordinate output 0
IOUT1 Operation coordinate output 1
I0UT2 Operation coordinate output 2
I0UT3 Operation coordinate output 3
I0UT4 Operation coordinate output 4
I0UTS Operation coordinate output 5

VYV V V V VY VY VYV VY VY Y Y YYYYYY

Allocatable

Set digital ouput 1~8
(0x2210 ~ 0x2217)

110

I

Shl

DO 1+ |—>
]

DO 2+ |—>
DO 2- |—>

DO 3+ |—>

43

44

45

46

47

48

49

DO 3- |—>

e
e
DO 5+ |—>
DO 5- |—>

DO 6+ |—>
DO 6- |—>
DO 7+

DO 7-

DO 8+

50

DO 8-
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B Related Objects

Sub Accessibil PDO
Index Name Variable Format . Allocati | Unit
Index ity
on

0x2210 - Digital Output Signal 1 Selection UINT RW -
0x2211 - Digital Output Signal 2 Selection UINT RW -
0x2212 - Digital Output Signal 3 Selection UINT RW -
0x2213 - Digital Output Signal 4 Selection UINT RW -
0x2214 - Digital Output Signal 4 Selection UINT RW -
0x2215 - Digital Output Signal 4 Selection UINT RW -
0x2216 - Digital Output Signal 4 Selection UINT RW -
0x2217 - Digital Output Signal 4 Selection UINT RW -

You can set the output signal level by allocating functions of diginal output signals of I/O connector. Choose the
signals to allocate with bit 7~0, and set the signal level at bit 15.

Details

Signal output level setting
(0:CONTACT A, 1:CONTACT B)

Reserved

Allocated output signal

Set Allocatable Output Bit
Value Signals 15
0x00 Not Allocated
0x01 BRAKE 14~8
0x02 ALARM 7~0
0x03 RDY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
O0x0A TGON
0x0B INPOS2
0x10 ORG
Ox11 EOS
0x12 IOUTO
0x13 I0UT1
0x14 10UT2
0x15 I0UT3
0x16 I0UT4
0x17 I0UTS

; 10-11
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10-12

B Example of Digital OutputAllocation

The table below shows an example of allocating input signals. Please note the set values of
0x2210~0x2217.

DO#1 DO#2 DO#3 DO#4 DO#5 DO#6 DO#7 DO#8
ALARM RDY BRAKE INPOS1 ORG EOS TGON TLMT
(CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC
TB) TA) TB) TA) TA) TA) TA) TA)

CN1 Set Bit I
Pin number parameter 15 720 Set value Content
DO # 1 (35,36) 0x2210 1 0x02 0x8002 ALARM (Contact B)
DO # 2 (37,38) 0x2211 0 0x03 0x0003  RDY (Contact A)
DO # 3 (39,40) 0x2212 1 0x01 0x8001 BRAKE (Contact B)
DO # 4 (41,42) 0x2213 0 0x05 0x0005 INPOS1 (Contact A)
DO # 5 (43,44) 0x2214 0 0x10 0x0010  ORG (Contact A)
DO # 6 (45,46) 0x2215 0 0x11 0x0011  EOS (Contact A)
DO # 7 (47,48) 0x2216 0 0x0A O0x000A  TGON (Contact A)
DO # 8 (49,50) 0x2217 0 0x06 0x0006  TLMT (Contact A)




10. Application Functions

10.2.3 Using User I/O

User I/Orefers to a portion of I/S providedby the drive used for user’s purposes other than
the purpose of controlling the drive. All contacts provided through 1/0O connector can be used
as User /0.

If the number of User I/O required is small, you can use the drive’s I/O connector instead of
using additional I/O modules, resulting in const reduction.

This drive provides up to 16 input signals and 8 output signals as user /0.

B How to set user input

1/0

"

I r r r T T T T 1T 1T T 1T+ T T,

LEEEEEEEIII

[ +24vIN 21
—>»| D1 12
—>»| D2 13
o—PNot allocated> | 14
—>»| D4 15
—»| D5 16
—»| D6 17
—»| D7 18
—»| D8 19
—»| DI 22
—»| DI 23
—>»| D 24
—>»| D12 25
—»| D3 26
—>»| D4 27
—>»| DI5 28
—>»| D6 29

1)

2)

Host controller

Digital Input
(Ox60FD)

Set the function of the digital input port to use as user input to “Not Allocated (Set Value
0)". (See Allocating Input Signal)

The values of relevant bits (Ox60FD.16~31) are read from digital input, to use as user

input.
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B Related Objects

Sub Variable I PDO .
Index Index Name Format Accessibility Allocation Unit
0x60FD (Digital Inputs UDINT RO Yes -

bit Descriptions
0 NOT(negative limit switch)
1 POT(positive limit switch)
2 HOME(origin sensor)

3to 15 Reserved
16 DI#1(1/Opin 12), 0:Open, 1:Close
17 DI #2(1/O pin 13), 0:Open, 1:Close
18 DI #3(1/O pin 14), 0:Open, 1:Close
19 DI#4(l/O pin 15), 0:Open, 1:Close
20 DI #5(1/O pin 16), 0:Open, 1:Close
21 DI #6(1/O pin 17), 0:Open, 1:Close
22 DI #7(1/O pin 18), 0:Open, 1:Close
23 DI #8(1/O pin 19), 0:Open, 1:Close
24 DI #9(1/O pin 22), 0:Open, 1:Close
25 DI #A(l/O pin 23), 0:0pen, 1:Close
26 DI #B(I/O pin 24), 0:0Open, 1:Close
27 DI #C(1/O pin 25), 0:0Open, 1:Close
28 DI #D(1/O pin 26), 0:Open, 1:Close
29 DI #E(I/O pin 27), 0:Open, 1:Close
30 DI #F(1/O pin 28), 0:Open, 1:Close
31 DI #10(1/O pin 29), 0:Open, 1:Close
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B How to set user output

/0
(Do) 35 |not allocated3 |—>
host controller -] = - -

' 36 |not allocated3 |—>
(o[e73] puren — |_>
38 RDY- |_>

Digital Output (00333 ——
(Ox60FE) | >
40 BRAKE- | ——
sl pyp INPOST+  f——
42 INPOST-  f——
(DOS) 3 orTen |_’
44 ORG- (—
(DO6) 45 EOS+ |_>
46 EOS- |_>
CONI%7 TGON+ |_>
48 TGON-  |——»
] e TLMT+ |_>
50 TLMT- |_>

1) Set the function of the digital output port to use as user input to “Not Allocated (Set
Value 0)". (See Allocating Input Signal)

2) At the Bit Mask (0x60FE:02), set the bit corresnponding to the port to use as user output
(bit 16~23) to ‘Enable Forced Output’ (Set Value: 1)

3) Using physical outputs(Ox60FE:01), set the value corresponding to user output to O or 1,
at the relevant port (bit 16~23)
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B Related Objects

Sub Variable I PDO .
Index Index Name Format Accessibility Allocation Unit

- Digital Outputs - - - -

0 Number of entries USINT RO No

Ox60FE
1 Physical outputs UDINT RW Yes -
2 Bit mask UDINT RW No -

It displays digital output status.

= Physical outputs descriptions

Bit Description
0to 15 Reserved
Forced output of DO#1(1/Opin 35, 36)(0:OFF, 1:0N)

1o Provided that the relevant bit mask (Ox60FE:02.16) is set to 1
Forced output of DO#1(1/Opin 37, 38) (0:OFF, 1:ON)

ol Provided that the relevant bit mask (Ox60FE:02.17) is set to 1
Forced output of DO#1(1/Opin 39, 40) (0:OFF, 1:ON)

18 Provided that the relevant bit mask (Ox60FE:02.18) is set to 1
Forced output of DO#1(1/Opin 41, 42) (0:OFF, 1:ON)

19 Provided that the relevant bit mask (Ox60FE:02.19) is set to 1
Forced output of DO#1(1/Opin 43, 44) (0:OFF, 1:ON)

20 Provided that the relevant bit mask (Ox60FE:02.20) is set to 1
Forced output of DO#1(1/Opin 45, 46) (0:OFF, 1:0ON)

2 Provided that the relevant bit mask (Ox60FE:02.21) is set to 1
Forced output of DO#1(1/Opin 47, 48) (0:OFF, 1:0ON)

2 Provided that the relevant bit mask (Ox60FE:02.22) is set to 1
Forced output of DO#1(1/Opin 49, 50) (0:0FF, 1:0ON)

2 Provided that the relevant bit mask (Ox60FE:02.23) is set to 1

24 DO #1loutput status (0:OFF, 1:0N)

25 DO #2output status (0:OFF, 1:0ON)

26 DO #3 output status (0:OFF, 1:0ON)

27 DO #4output status (0:OFF, 1:0ON)

28 DO #5output status (0:OFF, 1:0N)

29 DO #6output status (0:OFF, 1:0N)

30 DO #7output status (0:OFF, 1:0N)

31 DO #8output status (0:OFF, 1:0N)
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= Bit mask descriptions

Bit Descriptions
0to 15 Reserved
16 DO#1(1/Opin 35, 36)output status setting (0:Disable, 1:Enable)
17 DO#2(1/Opin 37, 38)output status setting (0:Disable, 1:Enable)
18 DO #3(I/0 pin 39, 40)output status setting (0:Disable, 1:Enable)
19 DO #4(l/0O pin 41, 42)output status setting (0:Disable, 1:Enable)
20 DO#1(1/Opin 43, 44)output status setting (0:Disable, 1:Enable)
21 DO#2(1/Opin 45, 46)output status setting (0:Disable, 1:Enable)
22 DO #3(I/0O pin 47, 48)output status setting (0:Disable, 1:Enable)
23 DO #4(I/0 pin 49, 50)output status setting (0:Disable, 1:Enable)
24 t0 31 Reserved
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10.3 Electronic Gear Setting

10.3.1 Electronic Gear

10-18

This function allows the user to rotate the motor by the minimum unit that the user wants to
command (User Unit).

Using the drive’s electronic gear function prohibits maximizing the use of the encoder’s
resolution. Therefore, if the host device has an electronic gear function, we recommend
using the host device.

Please set the gear ratio between 1000~1/1000

Electronic gears are generally used for the following purposes.

(1) To drive the load based on the user unit

- The electronic gear makes it easy to convert a value into the user unit [UU].

1[mm]

+“—p

NN N NN

100000[mm]

v

Suppose a ball screw that moves 1 mm per turn of the 19-bit motor. To move the ball
screw 1 mm in the index mode, you should set the Distance field of the index to
524288 [UU].

If you want to move the ball screw 1 mm by setting the index distance to 1 [UU], you
can calculate the gear ratio as follows:

Motor Resolution[0x6091.1]
Shaft Resolution[0x6091.2]

524288
N 1

X User Demand Pluse[UU]

x 1[UU] = 524288[UU] = 1[mm]

If you set the gear ratio to the calculated value and the index distance to 1 [UU], the
ball screw moves 1 mm.

If you want to move the ball screw 0.0001 mm by setting the index distance to 1 [UU],
you can calculate the gear ratio as follows:

Motor Resolution[0x6091.1]
Shaft Resolution[0x6091.2]

X User Demand Pluse[UU]
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524288 1[mm]
= ———— X =
10000 [UU] 10000

x 1[UU] = 0.0001[mm]

If you set the calculated gear ratio, the ball screw moves 0.0001 mm/1 [UU], 0.001
mm/10 [UU], and so on. As these examples show, the electronic gear function enables
you to set the index distance in a desired user unit [UU].

- You can give command based on the user unit, regardless of the encoder (motor) type.
The table below shows comparison between 5000ppr encoder and 19bit encoder, when
moving 12mm using the same 10mm-pitch ball screw.

(A) 5000ppr encorder ﬂm
(B) 19" "bit encorder |- ﬂm

(A) 5000ppr Encoder (B) 19bit (524288 ppr) Encoder

5000*12/10 = 6000 524288*12/10=629145.6

Without electronic
gear

Different commands should be given to each encoder (motor) when moving the same
distance

When giving command based on the minimum unit (user unit) of 2um(0.001mm)

. Motor Revolutions =5000 Motor Revolutions =524288
Electronic gear
setting Shaft Revolutions = 10000 Shaft Revolutions = 10000
With electronic You can give the same command to move 12000(12mm= 12000*1um) regardless of
gear the encoder (motor) type.

(2) When the output frequency of the host device and the drive’s input frequency are
restricted when driving a high-resolution encoder at a high speed

- Aregular high-speed line drive pulse output unit has output frequency of around
500Kpps. The drive’s input frequency is around 1~4Mpps. For this reason, driving a
high-resolution encoder at a high speed restricts the output frequency of the host device
and the drive’s input frequenc. Electronic gears must be used to achieve normal driving.
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10.3.2 Examples of Electronic Gear Setting

10-20

B Ball Screw Load

Unit Specifications

ﬂm

Pitch: 10mm, Deceleration ratio:1/1

User Unit

1um(0.001mm)

Encoder Specifications

19bit(524288 PPR)

Load Movement / 1

revolution

10[mm] = 10000[User Unit]

Electronic Gear setting

Motor Revolutions : 524288

Shaft Revolutions : 10000

B Truntable Load

Unit Specifications

Deceleration ratio:100/1

User Unit

0.001°

Encoder Specifications

19bit(524288 PPR)

Load Movement / 1

revolution

360/100/0.001=3600

Electronic Gear setting

Motor Revolutions : 524288

Shaft Revolutions : 3600

B Belt + Pulley System

Unit Specifications

D >

Deceleration ratio:10/1, Pulley diameter:100mm

User Unit

1um(0.001mm)

Encoder Specifications

19bit(524288 PPR)

Load Movement / 1 revolution

PI*100/10/0.001=31416

Electronic Gear setting

Motor Revolutions : 524288

Shaft Revolutions : 31416
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10.3.3 Calculating Velocity and
Acceleration/Deceleration When Using the
Electronic Gear

® How to Set the Index Velocity

When the gear ratio is 1:1, the following proportional expression applies to the velocity
and the acceleration/deceleration:

Encoder Pulse per Resolution[ppr] : 60[rpm]
= Index Velocity[uu/s] : Demand Speed[rpm]

To drive a 19-bit motor at 3000 rpm, you can calculate the index velocity as follows:
524288[ppr] : 60[rpm] = Index Velocity[uu/s]:3000[rpm]
Index Vrelocity[uu/s] = 26214400[uu/s]

The gear ratio other than 1:1 affects the velocity. In this case, use the following formula
to apply the gear ratio:

Index Velocity[UU /sec]

Encoder Pulse per Resolution Shaft Resolution
= Demand Speed[rpm] X X
Motor Resolution 60[rpm]

* Application example

You want to drive a 19-bit motor at 3000 rpom when the motor resolution is 524288 and
the shaft resolution is 20. In this case, you can calculate the index velocity as follows:

524288 20

Index Velocity[UU /sec] = 3000[rpm] X 524288 X 60[rpm]

Index Vrelocity[uu/s] = 1000[{UU /sec]

Index 0

Index Type || [Relative -
Distance [UU] 524288
Veloaity [uuss] | [ [ 1000
Acceleration [UU/s2] 10000
Deceleration [UU/s"2] 10000
Registration Distance [UU] 100000
Registration Velocity [UU/s] 1000000
Repeat Count 1
Dwell Time [ms] '200 !
Next Index || |1 -
Action \Next Index :J
i Copy ] I Paste ‘

; 10-21
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Enter the calculated value 1000 [UU/s] in the Velocity field.

Then the motor runs at 3000 rpm.

® How to Set the Index Acceleration/Deceleration

10-22

Acceleration or deceleration is calculated by the following formula using the time of
concentration and the index velocity:

Velocity[uu/s]

Time of concentration[sec] =
[sec] Acceleration or Deceleration[uu/sec?]

where, time of concentration, or time required to reach the target, refers to the time
required for the feedback speed to reach the registration velocity.

* Application example

You want the feedback speed of a 19-bit motor to reach 3000 rpm within 0.1 second
when the motor resolution is 524288 and the shaft resolution is 20. In this case, you can
calculate acceleration or deceleration as follows:

1000[uu/s]

0.1 =
[sec] Acceleration or Deceleration[uu/sec?]

Acceleration or Deceleration[uu/sec?] = 10000[UU /sec]

Index 0
Index Type | Relative i |
Distance [UU] 524288 '
Velocity [UU/s] 1000
Acceleration [UU/s/2] 10000
Deceleration [UU/s"2] 10000
Registration Distance [UU] 100000
Registration Velocity [UU/s] 1000000
Repeat Count 1
Dwell Time [ms] 200
Next Index || |1 ~|
Action | Next Index J

i Copy ‘ | Paste ]

Enter the calculated value in the Acceleration and Deceleration fields as shown above.
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10.4 Settings Related with Speed Control

10.4.1 Smooth Acceleration/Deceleration

For smooth acceleration/deceleration during speedcontrol, you can operate the motor by
creating acceleration/deceleration profile in trapezoidal and s-curve shapes. In addition, you
can perform s-curve operation by setting the speedcommand s-curve time to 1[ms] or more.

The speedcommand acceleration/deceleration time (0x2301, 0x2302) is the time it takes to
accelerate to the rated speed or decelerate from the rated speed to full stop. (See the figure

below)
Speed =N
i Motor’s rated speed
1
1
:
1
1
1
1
1
1
1
i
1
1
Speed command Speed command
Acceleration time ZH(0x23071) Deceleration time 2 (0%2302)

The actual acceleration/deceleration time can be calculated as follows.

Acceleration time = speedcommand/ rated speedx speedcommand deceleration time
(0x2301)

Deceleration time = speedcommand/ rated speedx speedcommand acceleration time
(0x2302)

As shown in the figure below, you can operate the machine by creating a S-curve

acceleration/deceleration profile by setting the speedcommand s-curve time to 1[ms] or
more.Please note the relationship betweenacceleration/decelerationtime and S-curve time.

Speed PN

Speed
command

Speed command
S-curve timet(0¢2308)

1
i \_ Speed command
S-curve timet(0x2303)

| ! N
rd

g(_J I Speed command ~ Time
W—/

Acceleration time Deceleration time
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10.4.2 Servo-lock Function

When controlling speed, the servao’s position is not locked even when thespeedcommand is
0. This is due to the characteristic of speed control. By setting the servo-lock function

(0Ox2311), you can lock the servo position.

Set Value Details
0 Servo-lock function not used
1 Servo-lock function used

When using the servo-lock function, the position is internally control based on the position at

the time when the speedcommand is input as 0. When the speedcommand is not 0, the

control is changed into normal speed.

10.4.3 Signals Related with Speed Control

As shown in the figure below, when the value of the speed feedback goes under the ZSPD

output range (0x2404), the ZSPD (0 speed) signal is displayed. If the value goes over the
TGON output range (0x2405), the TGON (motor revolution) signal is displayed.

TGON output range
ZSPD output range /

Speed AN

Motor speed

ZSPD

Time

TGON

Vv

And when the difference between the command and the speed feedback, that is, the speed
error is within the INSPD output range (0x2406), the INSPD(speed match) signal is

displayed.

B Related Objects

Sub Variable - PDO .

Index Index Name Format Accessibility Allocation Unit
0x2404 - ZSPD Ouput Range UINT RW Yes rpm
0x2405 - TGON Ouput Range UINT RW Yes rpm
0x2406 - INSPD Ouput Range UINT RW Yes rpm

10-24



10. Application Functions

10.5 Settings Related with Position Control

10.5.1 Position Command Filter

You can apply filters to position command to achieve smoother operation. For such filtering,
you can set the position command filter time constant using the primary low pass filter
(0x2109) and the position command average filter time constant using movement average
(0x210A).

Position command filter can be used in the following cases.
(1) Cases where the electronic gear ratio is 10 times or higher

(2) Cases where the host device cannot create acceleration/decelerationprofile.

Speed N

Target speed

Target speed
*63% — Command before

—— Command after filtering
Target speed

*37%

<> <> Time
0x2109 0x2109

Position command filter using the position command filter time constant (0x2109)

Speed
=N
_ Command before
~—  Command after filtering
— ZEY 3 ¥
Time
«—> «—> A|ZH
Speed 0x210A 0x210A
ZENN

Command before
TiclAl ™ rd A4 . )
Command after filtering
EEEELE

0x210A

Time »
Time

Position command filter using position command average filter time constant (0x210A)
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B Related Objects

Sub Variable L PDO .

Index Index Name Format Accessibility Allocation Unit
0x2109 - Position Command Filter Time Constant UINT RW Yes 0.1ms
0x210A - Position Command Average Filter Time Constant UINT RW Yes 0.1ms

10.5.2 Signals Related with Position Control

As shown in the figure below, the difference between the position command value from the
host controller and the position feedback value, that is the position error, is under the
INPOSL1 output range (0x2401) and is maintained for the duration of INPOS1 output
time(0x2402), the INPOS1(In Position 1) signal is displayed. However, the INPOS1 signal is

displayed only when the position command is not updated.

In addition, regardless whether the position command is updated, the INPOS2 (In Position 2)
signal is displayed when the position error is below the INPOS2 output range (0x2403)..

Time AN
Command
—— Feedback

AN

' .7

\ Time

) Starting point for position Completion point for
Following command update 1 position command
order lindate
INPOS1/2

Output rnage N

i

Time

T INPOS1(In case of output time =
INPOS2
B Related Objects

Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x2401 - INPOS1 Ouput Range UINT RW Yes uu
0x2402 - INPOS1 Ouput Time UINT RW Yes ms
0x2403 - INPOS2 Ouput Range UINT RW Yes uu
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10.6 Forward/Reverse Limit Setting

This function allows you to safely operate the motor within the movement range of the unit,
using the drive’s forward and reverse limit signals. Please make sure to connect and set the
limit switch for safer operation. Please see 5.2.1 Allocating Digital Input Signalfor setting
instructions.

NoT | %.;” Iﬁ POT

1/0 Pin 13
(Default allocated value)

EEEER RS

© A
CHARGE

:m YISV LSV SVVNVT VYLV RV VVVYY 7
o

I/0 Pin 14
(Default allocated value)

When forward/reverselimit signal is input, you can stop the motor using the emergency stop
settng (0x2013).

Set
Decriptions
Value
Stop the motor following the method selected at the dynamic brake control
mode (0x2012)
0
Stop the motor using the dynamic brake, and maintain the torque command
ato
1 Decelerate and stop using the emergency stop torque (0x2113)
B Related Objects
Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2113 - (Emergency Stop Torque UINT RW Yes -
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10.7 Brake Output Signal Function Setting

If the motor is stopped by servo off or servo alarm, you can set the output timing by setting
the brake signal ourput speed (0x2407) and the delay time (0x2408).

When the motor’s revolution speed is under the set speed (0x2407) or the output delay time
(0x2408) lapses after servo off command, brake signal is output.

Servo off or
alarm

Brake output speed
. ; (0x2407)
Rotational speed >

Servo QN/OFF

Brake signal

Brake output delay
(0x2408)

Timing diagram of signal output by brake output speed (0x2407)

) Servo off or
alarm
v
Brake output speed
Rotational speed ' (0x2407)
Servo ON/OFF
Brake signal OFF ON
Brake output delay

Timing diagram of signal output by brake output delay time (0x2408)

You can set the time of delay until the actual PWM output is off when the servo is off or the
servo alarm is set off.

When using a motor with the brake equipped at the vertical shaft, you can prevent slipping in
the vertical direction by first outputting the brake signal and turning off PWM after the set

time.
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_ Servo off or

alarm

PWM OFF delay
(0x2011)

__. Point where PWM
output is off

Servo ON/OFF

PWM

output

Brake

signal

Motol

Load

w
Direction of gravity

(1) Cases where the brake signal is first output and the PWM output is turned off.

You can prevent vertical fall caused by the gravity by outputting the brake signal before
turning off the PWM output.

Servo ON/OFF

PWM
output

Brake
signal

Servo off or .

alarm

Y PWM OFF

delay
(0x2011)

A//_,,

-__ Point where PWM
output is off

Motor

I Load

¥
Direction of gravity

(2) Cases where the PWM is turned off before the brake signal is output.

When the PWM output is turned off before the brake signal output, the load falls in the
vertical direction, pulled down by the gravity.
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10.8 Torque Limit Function

10-30

You can limit the drive’s output torque to protect the machine. You can limit the output torque
by setting the torque limit function (0x2110). The torque limit unit is [0.1%].

= Torque limit function setting (0x2110) description

Limit Function

Descriptions

Internal Torque Limit 1

(Set Value 0)

0xB0F0
positive
torque limit /

0xR072
max torque

A 4

A 4

input

torque ‘/

|
-/

NxANF1
negative torque |
limit

Torque is limited using the forward/negative torque limit value depending on the direction
of rotation. The maximum value is limited by the maximum torque(0x6072)

- Forward: Ox60EOQ, B Torque is limited using the forward/negative torque limit value
depending on the direction of rotation. ackward: OXx60E1

Internal Torque Limit 2

(Set Value 1)

0x6072
max torque

torque
input —¥

The torque is limited only by the maximum torque (0x6072) regardless of the direction

External Torque Limit

(Set Value 2)

0x2111
positive i
torque limit

torque
input

Nx2112
negative torque
limit

Torque is limited using the external positive/negative torque limit value depending on the
direction of rotation.

- Forward: 0x2111, Reverse: 0x2112
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Internal+External
Torque Limit

(Set Value 3)

0x60E0
positive
torque limit

OFF /|

0x2111
external positive
torque limit

Torque input —p

negative torque
limit
0x2112

external negative
torque limit

Torque is limited using the internal and external positive/negative torque limit value
depending on the direction of rotation and torque limit signal.

- Forward: OX60EQ(PCL without signal input), 0x2111(with PCL signal input)

- Reverse: Ox60E1(NCL without signal input), 0x2112(with NCL signal input)

Analog Torque Limit

(Set Value 4)

0x221D

analog torque limit
offset

Analog torque —
input | |y | i T

Torque
Ref.

0x221C

analog torque limit
scale

The torque is limited using the torque limit value depending on the analoginput voltage.

- Regardless of the positivity/negativity of analoginput voltage, when inputting +/-10[V],
the torque is limited in the forward/reverse direction with 300[%]torque

- The relationship between analoginput voltage and torque limit is as follows.

Analog input P
voltage

(300%) | +10V 1 (300%)
i i
1 1
1 1
1 1
i i
1 1

1 1 [N

o 7

0V 1 (0%) Torque limit

value
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i [ oxe072
0x60B2 ' Torque i max torque ; s
Target Offset Feed-forward OXGIOIEO
o . + positive
[0.1%] Gain [ 0x210E orque limit
Filter | 0x210F
= s 0x2111
orque Limit /
Velocity Function | external positive
,,,,,,,,,,,,,,,,,,,,,,,,, Limit Speed Control torque limit
Velocity Function
Ref. P Gain | Gain
rrrrrrrrrrrrrrrrrrrrr } +
“ 0x2112
TTTTox6063 T ~, | external negative §E|eC‘
Position Actual torque limit
Internal Value i
O0X60E1
negative torque
S — . limit
Analog Input1 e -
12bit A/D j
A-TLMT Analog Torque Limit
Scale [ ox221C |
|
Related Objects
Sub Variable L PDO .
Index Index Name Format Accessibility Allocation Unit
0x2110 - Torgue Limit Function Select UINT RW Yes -
0x2111 - External Positive Torque Limit Value UINT RW Yes 0.1%
0x2112 - External Negative Torque Limit Value UINT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0X60EOQ - Positive Torque Limit Value UINT RW Yes 0.1%
0x60E1 - Negative Torque Limit Value UINT RW Yes 0.1%
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10.9 Gain Conversion

10.9.1 Gain Group Conversion

Gain group 2 used
——

Gain group 1 used
+—

_____

Gain 2 sensor input f\

_____

This function is one of the methods to adjust gains: you can convert gain group 1 and gain
group 2. Through such conversion, you can reduce the time required for position

determination.

Gain group consists of position loop gain / speed loop gain / speed loop integral time
constant / torque command filter time constant: you can set the gain conversion function

(0x2119) as follows.

= Gain conversion (0x2119) descriptions

Set Value Details
0 Use only gain group 1
1 Use only gain group 2
Gain conversion based on GAINZ2 input status
2 - O:use gain group 1
- 1: use gain group 2
3 Reserved
4 Reserved
5 Reserved
Gain conversion based on ZSPD output status
6 - O:use gain group 1
- 1: use gain group 2
Gain conversion based on INPOS1output status
7 - O:use gain group 1
- 1: use gain group 2
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The wating time and conversion time during gain conversion are as follows.
Gain conversion time
1(0x211A)

Gain conversion waiting
time1(0x211C)

—
<——

Gain conversion time

2(0x211B)
Gain conversion waiting
time2(0x211D)
Waiting time 1 Conversion time 1 Waiting time 2 conversion time 2
10x211C 1 Ox211A ! Ox211D | O0x211B !
K X v XK v
i i i i
' : :
Gain group 1 ! ! Gain group 1
i i
1 1
1 1
1 1

Gain group 22

Gain conversion condition satisfied Gain conversion condition (not) satisfied

B I \N

¥ (ex. GAIN2, ZSPD, INPOST) g
Time
B Related Objects

Sub Variable S PDO .
Index Index Name Format Accessibility Allocation Unit

0x2119 - Gain Conversion Mode UINT RW Yes -
0x211A - Gain Conversion Time 1 UINT RW Yes ms
0x211B - Gain Conversion Time 2 UINT RW Yes ms
0x211C - Gain Conversion Waiting Time 1 UINT RW Yes ms
0x211D - Gain Conversion Waiting Time 2 UINT RW Yes ms
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10.9.2 P/PI Control Conversion

PI control uses both proportion (P) gain and interal (I) gain of the speed controller. P control
refers to control using only proportion gain.

Proportion gain determines the responsivity of the overall controller, and the integral gain is
used to remove the error of the steady state. Excessive integral gain leads to overshoot
during acceleration/deceleration.

PI/P control conversion function involves coverting between PI control and P control, based
on the parameter conditions inside the servo (torque, speed, acceleration, position
difference).

Speedcontrol: to inhibit overshoot / undershoot during acceleration/deceleration

Positioncontrol: to reduce position determination time by inhibiting undershoot during
determination action.

Similar effect can be achieved by acceleration/decelerationsetting at the host device, soft
start setting of the servo drive, andpositioncommandfilter, etc.

Speed= Overshoot

Motor speed

N e
T

Undershoot Position
determination time

You can set this function by P/PI control conversion mode (0x2114). Please see the
explanation below. Conversion to P control by PCON input is given priority over the set value

herein.
Set Value Details

0 PI control at all times

1 Convert to P control when the commandtorque is over the P control
switch torque(0x2115)

: Convert to P control when the commandspeed is over the P control
switch speed(0x2116)

3 Convert to P control when the acceperation command is over the P
control switch speed(0x2117)

4 Convert to P control when the following error is over the P control switch
following error(0x2117)
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B Related Objects

Index Ir?ctij:x Name \llfg:;b;f Accessibility AIIZ(I:Da(zon Unit
0x2114 - P/PI Control Conversion Mode UINT RW Yes -
0x2115 - P Control Switch Torque UINT RW Yes 0.1%
0x2116 - P Control Switch Speed UINT RW Yes rpm
0x2117 - P Control Switch Acceleration UINT RW Yes rpm/s
0x2118 - P Control Switch Following Error UINT RW Yes pulse

B Example of P/Pl conversion by torquecommand

Using PI control at all times without using P/PI conversion during speed control results in
accumulation of the integral term during acceleration/deceleration, which in turn results in
overshoot and longer position determination time. By using appropriate P/PI conversion
mode, you can reduce the determination time. The figure below shows an example of
conversion mode by torque command.

Speed Overshoot Speed

Overshoot

PI control

When using PI/P
control conversion

' - "
E S E Time E E Time
k—i —i
Position determination time Position determination time
Time
Torque command
+0x2115 7777 A
|
i
E time
o115 [---- Armmmmmmmmnee- e B
i i |
1 1 1l "
1 1 1 1
| i i |
i i | |
X X X X
PI control PI control PI control Pl control Pl control
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10.10Dynamic Brake

What is Dynamic Brake?
: It refers to rapidly stopping the motor by electrically shorting the phase of the servo motor
Circuits related with dynamic brake is installed inside the drive

This drive shorts either 2 phases or 3 phases, depending on the model.

Drive

Servo motor

You can set various stop modes shown below by configuring the dynamic brake control
mode (0x2012)

ServoON/OFF ServoON/OFF

Rotational speed Rotational speed

Dynamicbrake 1V __ __ __ __ _ __ 3 Dynamic brake 3

Set Value: 0 Set Value: 1

Stop the motor using dynamic brake, and hold Stop the motor using dynamic brake, and release

| ServoON/OFF |
Rotational speed . Rotational speed\

ServoON/OFF

Dynamic brake -y Dynamic brake B

Set Value: 2 Set Value: 3

Stop free run and release Stop free run and hold
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B Related Objects

Sub Variable - PDO .

Index Index Name Format Accessibility Allocation Unit
0x2012 - Dynamic Brake Control Mode UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -

10.11 Regeneration BrakeResistor setting

Regenration refers to the motor’s kinetic energy being converted to electrical energy due to
driving a load with high inertia or abrupt deceleration, which then flows into the drive.When

this happens, regeneration brake is used to inhibit the rise of the drive’s internal voltage

(Voc) and thereby prevent damage to the drive.

Servo drive 1

Ve
_Pe
Voltage 5

3

Electric «<Kinetic energy

occoccohoccscscscscscscsccscsccscsccsccccns

U/NV/W

N\ Motor

Abrupt
deceleration

Load with high |

inertia
B Related Objects
Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x2009 - Regeneration brake Resistor Configuration UINT RW No -
0x200A - Regeneration brake Resistor Derating Factor UINT RW No %
0x200B - Regeneration brake Resistor Value UINT RW No Q
0x200C - Regeneration brake Resistor Power UINT RW No Watt
0x200D - Peak Power of Regeneration brake Resistor UINT RW No Watt
OX200E ) Duration Time @ Peak Power of Regeneration UINT RW No ms

brake Resistor
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10.11.1 Using Internal Regeneration brake resistor

This drive has a built-in regeneration brake corresponding to the drive power. Specifications
of internal regeneration brake for each drive powerare as follows.

Internal
Drive Power Internal Resistance Power
Resistance
100W 100Q 50W
200W 100Q 50W
400W 100Q 50w
1KW 400 100w
3.5KW 12.6Q 150w

To use the regeneration broke built in the drive, you should set the brake in the following

order.

1. Regeneration brakewiring

0.

Check for B, Bl terminal short (default short at the time of release from the factory,
1kW or less)

¢ L1
¢ L2
y L3
¢ N
¢ PO
¢ PI

¢ B+

¢ C1
¢ C2

o
B| BI| B+
| s I e S S S
i 1 i
o 2l
I I fj I
o < 1
| I 9&% I
I I 3 |
I ¥ - |
I Il 2 I
! : |
1] I o I
Ty EE |
T .
. AL o .
o : |
I Il ® I
I I I
! o !
L - I

Wiring for internal regeneration brake resistor
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1. Product Composition

10-40

Regeneration brake resistor setting (0x2009)

Select the built-in regeneration brake (0x2009 = 0)
Attach to the backside of the heat protection panel

Default value: 0

Check the internalregeneration brake value and power

Check internalregeneration brake value (0x200B)
Check regeneration brakepower (0x200C)

1KW or less : Attach to the backside of the heat protection panel(See the figure
below)

3.5KW ~ 15KW : install inside the drive

15KW or above: no internalregeneration brake

Internal regeneration brake resistor
attached to the backside of the drive,
1kW or below




10. Application Functions

10.11.2 Using External Regeneration brake resistor

When using an external regeneration brake under consideration of the operation
environment, you should set the brake in the following order.

1. Externalregeneration brakewiring
- Connect the external regeneration brake to the B, B+ terminal.

- Remove shorts from B, Bl terminals (default short at the time of release from the
factory, 1kW or less)

gl
2
o

- - r—"rrrrTr

JoisiIsal ayelq
uoneiauabal [eusalxa 1Lk

L1 B| BI
L2

p L3
N
PO

—
p Pl
B+
B
Bl
| I

¢ C1
C2

External regeneration
brake resistor

oo

L

Wiring for exnternal regeneration brake esistor

2. Regeneration brakesetting (0x2009)
- Select the external regeneration brake (0x2009=1)

- Select this when connecting a regeneration brake with power larger than the internal
regeneration brake

3. Regeneration brake value setting (0x200B)
- Set the resistance value of the regeneration brakeregeneration brake to [Q]Unit
- The value should be set if the regeneration brakesetting (0x2009) is 1.

- Default value: 0
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1. Product Composition

4. Regeneration brakepower setting (0x200C)
- Set the power of the externalregeneration braketo [W]Unit.
- The value should be set if the regeneration brakesetting (0x2009) is 1.
- Default value: 0

5. Regeneration brake peak power and duration setting (0x200D, 0x200E)

- Set the power and time to the peak power and the duration time provided by the
data sheet of the external regeneration brake

- When there is no separately provided values, set the peak power to 5 times the
regeneration brake power setting(0x200C), and set the duration time to
5000[ms](the exact values may vary depending on the regeneration brake
specifications and brakes)

- The value should be set if the regeneration brakesetting (0x2009) is 1.

The specifiations of the optional regeneration brake provided by us for use of external
regeneration brakeare as follows

Drive Power Resistance Brake Power Model
100w
200W 50Q 140W APCS-140R50
400W
1KW 30Q 300W APCS-300R30
3.5KW 30Q 600W APC-600R30

10.11.3 Other Considerations

You can set the regeneration brakederating factor(0x200A) based on consideration of the
installation environment and heat protection condition. If the heat protection condition is poor,
use the brake after derating (below the power).

When derating (set the vale to 100 or below), the regeneration overload alarm (AL-23) sets
off faster if the set value is smaller.

If you want to set the derating factor to 100% or above, you should fully consider the heat
protection condtion of the installed drive.

10-42
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10.12 Touch Probe Function

Touch probe captures the encoder’s position value using external input(PROBEL,2) signals

or the Index(Z) pulse of the encoder.

Example of using touch probe

Water Mapper Ssytem of WTR (Wafer transfer robot)

When multiple layers of waters are loaded on the Wafer Stack, the sensor determines the
existence of waters through a single scan. Using the water load position value, the robot’s
unnecessary movements can be minimized

-

Motor

Sensor

CCCCCcceccccccaccdl ’ '((“(((((ﬂ ‘

Touch Probe Function(0x60B8)

Touch Probe 1
Touch Probe 2
Index(Z) Pulse

Touch
Probe
Function

Wafer Stack

Touch Probe status (0X6089)

\

Touch Probe 1 positive edge  '(0x60BA)

\/

Touch Probe 1 negative edge '(0x60BB)

\

Touch Probe2 positive edge F(0x60BC)

\

Touch Probe 2 negative edge '(0x60BD)

Thepositionvalue of the encoder (Position Actual Value, 0x6064) are latched by the following
trigger events depending on the set value. In case of simulataneous input through 2
channels, the values can be separately latched at each of the positive/negative edges.

= Trigger by touch probe 1(I/O, PROBE1)
= Trigger by touch probe 2(I/0, PROBE2)

= Trigger bylndex(Z) pulse

B Related Objects
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1. Product Composition

Index Ir?(l;:x Name \I/:aorliibaltte Accessibility Allzt?aion Unit
0x60B8 - Touch Probe Function UINT RW Yes -
0x60B9 - Touch Probe Status UINT RO Yes -
0x60BA - Touch Probe 1 Positive Edge Position Value DINT RO Yes uu
0x60BB - Touch Probe 1 Negative Edge Position Value DINT RO Yes uu
0x60BC - Touch Probe 2 Positive Edge Position Value DINT RO Yes uu
0x60BD - Touch Probe 2Negative Edge Position Value DINT RO Yes uu

B Touch Probe Timing Diagram

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

In command to reset Bit 1, 2,9,10 of the touch probe status (0x60B9) at the single trigger
mode, set the relevant bits (4, 5, 12, 13) of touch probe function (0x60B8) to 0.

0x6088.0
(0x6088.8) ——] _
0x60B84 |
(0x6088.12) —i I l—_ ;

Latch start Latch start H !
¥ H : v

sazs ]

0X6089.1 A T »I—‘
(0x6089.9)

(0(3;(6600883 >< Position 1 Latched >< Position 3 Latched
Probe input |_| m |?| —3‘

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

At continuous trigger mode, Bits 6, 7, 14, 15 of touch probe status (0x60B9) toggles between
0 and 1 every time the relevant input/edge is input.
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0x60B8.0
(0x60B8.8) :

0X6088.4
(0x60B8.12) -

Latch start
X
0x60B9.0
(0x60B9.8)

o

3

0x60B9.1

(0x60B9.9)

(O?(%%OBBS >< Position 1 Latched >< Position 2 Latched >< Pbsition 3 Latched
0x60B9.6 >| .>| i ;ﬂ

(0x60B9.14)

Probe input

—]
—7
o ]

Index Pulse Trigger Mode(0x60B8.2=1, 0x60B8.10=1):

0x60B8.0
(0x60B8.8)
0x60B8.1 Single Trigger mode Continuous Trigger mode
(0x60B8.9)
0x60B8.2
(0x60B8.10)
Ox60BA Position 1 Position 5 Position 6 Position 7 \/ Position 8\/ Position 9
(: XGOBC) 3 Latched ; Latched 3 Latched ; Latched ¥\ Latched ; Latched
:'l,"' = { 3 ix
0x6089.6 {/ {
(0x60B9.14) - % ¥ "._ .
%1 2 3 4 5 6 5

——n

Index(Z) Pulse
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10.13 Encoder Signal Output

The drive internally processes the signal from the encoder, and outputs them in the form of
pulses. The pulses are output using the line drive method through the pins allocated by
default to the 1/O connector (1~6). The pulses can be output using the open collecter method
depending on the setting of the encoder output mode [0x3007].

Output using the open collector method uses the DO06 (PHASE A), DO07 (PHASE B),
DOO08(PHASE B) ports allocated by defulat to digital output signal, masking the
corresponding output function.

You can set the number of encoder pulses ouput per 1 rotation with the encoder output pulse
[0x3006] value.

.y Encoder output

Host controller Servo drive

/0 ENCODER

The encoder signal output frequency of the drive is up to 200 [Kpps] when using the open
collector method, and up to 2.0 [Mpps] when using the line drive method.

The motor rotational speed is limited depending on the set value of number of encoder
output pulses per rotation: therefore, an appropriate value should be set.

Example) when outputting 50000[ppr] using the line drive method, up to 2400[rpm] can be
achieved.

2400[rpm] = 2*10° / 50000 * 60

B Encoder Output Signal of the Line Drive Method

Pin No. | Name | Allocation | Description Details

! AC i Encoder

> IAO ) Signal A

3 BO - Encoder Outputs divded encoder signals (Phase
Sianal B A, B, Z) using the line drive method.The

4 /BO - 9 output division can be set at [0x3006].

5 20 i Encoder

6 170 ) Signal Z
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10. Application Functions

B Encoder Output Signal of the Open Collector Method

Details

Pin No. | Name | Allocation | Description
45 DO06+ AO Encoder Signal
46 DO06- IAO A
47 DOO07+ BO Encoder Signal
48 DO07- /BO B
49 DO08+ Z0 Encoder Signal
50 DOOS- 7o) z

Outputs divded encoder signals (Phase
A, B, Z) using the open collector method.

The output division can be set at

[0X3006].

Use of open collector encoder output can
be set at[0x3007].

B Related Objects

Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x3006 - Encoder Output Pulse UDINT RW No Pulse/rev.
0x3007 - Encoder Output Mode UINT RW No -
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1. Product Composition

10.14 Absolute Encoder Data Transmission (ABSRQ)

When absolute encoder data is requested, the absolute encoder data is transmitted to the
hosd controller through the encoder output signals AO and BO, in the form of quadrature
pulse.

The encoder output pulse is output at the speed of 500[Kpps].

The drive, when the ABSRQ signal is input, first transmits the multi-turn data, followedby
transmission of single-turn data.
(See 7.2 Input/Output Signal Setting for allocation of ABSRQ signal)

B Absolute Data Transmission/Reception Sequence

1. When the host controller is ready to receive the data, set the ABSRQ signal to ON.

The ABSRQ signal can be input through digital input or ABSRQ bit of drive control input 2 [0x2120].
(Seel.3 L7P Indexer Servo Drive Communication Address Table for communication address of
Modbus RTU)

2. When the drive receives the ABSRQ signal, it prepares for encoder data transmission after about
100[ms] delay.

3. The drive transmits the multi-turn data for up to 200[ms]. During the 200[ms] after the multi-turn
data transmission begins, the drive prepares for transmission of single-turn data.

4. The drive transmits the single-turn data for up to 1200[ms]. The output data at this time has the vale
determined under consideration of the number of encoder output pulses (division ratio). 200[ms]
after the single-turn data transmission begins, the drive goes back to the normal encoder output
signal.

ABSRQ Absolute date output

Divded pulse output
- = -~ < 7 TN
~ e 7/ N\
~N / \

A-phase(A0)

~
N
N
__ \
\
\
\
\
/
P
T~
—
—_
.

—_

[ti-Turn Data

c -

/
IM.

B-phase(BO)

T
N
~
[~
—
~ e
[ ]
[ ]

s SREEREEEEE LR

S
>~ i<

- - PN s
' 100ms ' Max. 200ms +

Max. 1200ms 5

|
1 1
N\ |
1

)

i

1

1
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11. Tuning

11.

11.1

Tuning

Position
command

Position contrpl
operation

f

Speed
command

| Speed cortrg

operation

Torque
command

Current feedback

!

Voltage

Torque
control
operation

command
Power
circuit

Encoder
—

You can use the drive at the torque control mode, speed control mode or position control

Position feedback

mode, depending on the connection method with the host device. The drive’s control
structure takes the cascade form, where the position control is positioned at the outermost
and the current control is positioned at the innermost. Depending on the drive’s operation

mode, you can tune the gain-related paramters of the torque controller, speed controller or
position controller to suit your purposes.

Automatic Gain Tuning(Off-line Auto Tuning)

You can automatically set gains corresponding to the load conditions, using commands
generated by the drive itself. The gain-related parameters subject to change are as follows.

= [|nertia, intertia ratio, positionloopgain, speedloopgain, speedintegraltime constant,
torquecommandfiltertime constant, notchfilter3frequency, notchfilter4frequency

The overall gain is set to either high or low, depending on the set value of the system rigidity
for gaintuning. Please set the appropriate value depending on the rigidity of the load being

operated.

As shown in the figure below, commands in the sinusoidal form are generated either in the
forward or reverse direction depending on the set value of the offline gain tuning direction.
You can set the distance covered during tuning with the offline gain tuning distance (0x2511).
The distance increases along with the set value: please set the appropriate distance
depending on the situation. Please secure a sufficient distance before gain tuning (1 rotation

or above).

Tuning direction=0 (forward)

b

Offline gain tuning
distance (0X2511)

. -~

~,‘/ Tuning direction=1 (reverse)
vox3

Time

Command

L4

Response

Moving
distance

>
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1. Product Composition

Notch Filter
Adaptive Filter
function Select
Position Control Velocity Control Frequency Width Depth Torque Filter
. . . Time
Ref. * P Gain P Gain | Gain 1 [ox50y/| [oxz502 | [0x2503 | R
—»(—>» —»(—» 1 —
1 1
4 4 2 [ox2sfa | [ ox2505 | [ 0x2506 | 2 [ofs ]
2
. 2 Logmllogorl] | s
Torque Command
Resonance
Frequency Current Control
Estimation N ]
___________ pace
Load Inertia < P Gain —»| Vector — CF;Vr:lt'IYLI —\
Estimation Control
Inertia 0x2100
A Load
Current Feedback _
Velocity Feedback Velodity
Calculation
Position Feedback Velocity
Calculation Encoder
B Related Objects
Sub Variable . PDO .
Index Name Accessibili . Unit
Index Format v Allocation
0x250E System Rigidity for Gain Tuning UINT RW No -
0x2510 - Off-line Gain Tuning Direction UINT RW No -
0x2511 Off-line Gain Tuning Distance UINT RW No -
11-2
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11. Tuning

I
11.2 On-line Auto Tuning

LP7 doesn't follow the command generated by itself(L7P). While operating under the
command from host device, it sets positionloopgain, speedloopgain, speedintegraltime

constant, torque command filter automatically base on general rule and the rigidity set
by user. Setting operation is basis on estimation of the system inertia during
performance.

* intertia ratio, positionloopgain, speedloopgain, speedintegraltime constant,
torquecommandfiltertime constant

During online tuning, it refers 20 steps of value of gain table by rigidity. The result of
tuning is reflected regulary and changed gain is stored in EEPROM every two minutes.

When intertia estimating, estimated result reflected quickly or slowly by set adaption

speed value. The setting rigidity parameters can determine the overall responsiveness of
system.

In the following cases, it may be inaccurate to estimate the inertia when online auto tuning.

» when a change of the load is too heavy

*» When rigidity of load is too weak or too heavy backlash system.
* When the load is too small(less than 3 times) or too heavy (more than 20 times)

* \When acceleration and deceleration is too small for sufficient acceleration and
deceleration torque(less than 10% of the rated).

= When the speed of revolution is too slow(less than 10% of the rated).

= \When friction torque is too large.

If the above conditions or on-line auto tuning system doesn’t operate well, please run an off-
line gain tuning.

B Changed parameters after tuning

* - |ntertia ratio (0x2100), positionloopgain 1(0x2001), speedloopgain 1(0x2102),
speedintegraltime constant 1(0x2103), torquecommandfiltertime constant
1(0x2104).

- Notchfilter3frequency, notchfilterdfrequency (0x2507, 0x250A) = Please, refer
automatic notch setting function.
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11-4 7 —

Notch Filter
Adaptive Fil
funon Sot
Position Control Velocity Control Frequen A Width Depth Torque Filter
Ref. * P Gain P Gain/™ | Gain 1 [oxes07"] [[0x2502 | [ 0x2508 |
—»(O—>» —>(O—> —> - —»f 1 —
4 ! 4 1 el [T0es 2 [‘ox2584 | [ 0x2505 | [ 0x2506 | 2 [oge
2 [ oafos | 2 [ 0afs | [ ocfor | 3 [[0x2507 | [ o0x2508 | [ 0x2509 |
/ / 4 [[x250AT] [ ox2508 | [ 0x250C |
4 < .

Torque Command

Resonance
Frequency
Estimation

Position Feedback

Load Inertia
Estimation

Inertia | 0x2100

Current Control

Space
Vector
Control

>

PWM
Control

A

Velocity Feedback

Current Feedback

Velocity

B On-line auto tuning object

Calculation

Velocity
Calculation

Load

]
&

Sub Variable — PDO .
Index Index Name Format Accessibility Allowcation Unit
0x250D - (On-line Gain Tuning Mode ) UINT RW No -

Predetermined

Value

Setting detail

0

Gain real-time tuning OFF

1

Gain real-time tuning ON

The default setting is 0. When you’re not available to do on-line auto tuning or you
already know the gain value, please set the value to 0.

If you set the value to 1, it performs an online auto-tuning.

Please select it when variation of load inertia is small or you don’t know inertia ratio.

Estimated value of gain is stored in EEPROM roughly every two minutes during on-line
auto tuning.

B Setting system rigidity when on-line auto tuning

. .| PDO
Sub Variable | Accessi .
Index Name = Allowc | Unit
Index Format | bility -
0x250E - (System Rigidity for Gain Tuning) UINT RW No -




11. Tuning

As shown in the figure below, there are 20 kinds of system rigidity setting when on-line auto
tuning.

When you set a system ridigity value, it automatically determines gains (positionloopgain
1, speedloopgain 2, speedintegraltime constant 1, torquecommandfiltertime constant

1).
The default setting for system ridigity value is 5.

When you set a system ridigity value to large number, gain will be higher and positioning
time is shorter. However, if system ridigity value is too high, vibration could occur
depending on the mechanical configuration. So, please set the system ridigity value from
low value to high value and check it vibrates or not.

[0x250E] System Rigidity 1 2 3 4 5 6 7 8 9 10
[0x2101] positionloopgain 1 2 5 10 15 22 30 40 50 60 73
[0x2102] speedloopgain 1 3 8 15 23 33 45 60 75 90 110

[0x2103] speedintegraltime constant 1 190 70 50 40 30 22 15 13 10 9

[0x2104] torqguecommandfiltertime
80 30 20 10 8 6 4 3 3 2

constant 1
[0x250E] System Rigidity 11 12 13 14 15 16 17 18 19 20
[0x2101] positionloopgain 1 87 100 | 117 | 133 | 160 | 173 | 200 | 220 | 240 | 267
[0x2102] speedloopgain 1 130 | 150 | 175 | 200 | 240 | 260 | 300 | 330 | 360 | 400
[0x2103] speedintegraltime constant 1 8 7 6 6 5 5 4 4 3 3
[0x2104] torquecommandfiltertime
2 2 2 2 1 1 1 1 1 1
constant 1

B On-line auto tuning adaption speed

. .| PDO
Sub Variable | Accessi :
Index Index Name e | st Allowc | Unit
ation
0x250F - (On-line Tuning Adaptation Speed ) UINT RW No -

You can set the on-line tuning adaptation speed. Larger predetermined value reflects
change of gain more quickly.
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1. Product Composition

11.3 ManualGainTuning

11.3.1 Order Gain Tuning

When using a cascade-type controller, first tune the gain of the speed controller positioned
inside, and then tune the gain of the position controller positioned outside.

That is, the order tuning is gain—>integralgain> Feedforwardgain.

The role of each gain is as follows.

— Proprtion gain: determines controller BW

— Integralgain: determines error of the steady state, causes overshoot
- Feedforwardgain: improves the system’s lag characteristic

— Differential gain: damping for the system (not provided)

B SpeedController Tuning

Torque Feed-Forward

Torque Feed-forward Gain
[0x210E]

Torque Feed-forward Filter
Time Constant [0x210F]
P / PI Conversion
P/PI Control Conversion
oz = Mode [0x2114]
Limit Velocity Control
P Control Switch Torque .
15 Current Comman G t
*+ Speed Loop Gain 1 [0x2102] 10a115] +N+ c:lr:frg\
—_— —
P Control Switch Speed U/
[0x2116] Loop
- Speed Loop Integral Time 16] +
Constant 1 [0x2103] P Control Switch Acceleration
[0x2117]
P Control Switch Following
Error [0x2118]
Disturbance Observer
Disturbance Observer Gain
[0x2512]
Disturbance Observer Filter
Time Constant [0x2513]
Filter i
Velocit Encoder
Calculation

|
(1) Inertial ratio setting
— Use automatic inertia estimation function, or manual tuning
(2) Proportion gainsetting

— Torque/noise monitoring before vibration occurs

11-6 LSE ccrron
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Velocity

CMD Velocity

Big -

4 Time

(3) Integralgainsetting

— Speed overshoot and steady-state error monitoring

— If you want to increase integralgain but overshoot occurs, you can use the P/PI
conversion mode

— The integral gain of this drive is integraltime constant,

Velocity

CMD Velocity

Small

/ Big

A s

N
N
Vi -

\Velocity of trace

Time

(4) Speedcommandfilterandspeedfeedbackfiltersetting
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B PositionController Tuning

Velocity FeedForward

Velocity Feed-forward Gain
[0x210C]

Velocity Feed-forward Filter
Time Constant [0x210D]

Velocity Command

Limit Command Filter
Position Command Filter Position Control Velocity
—_— Time Constant [0x2109] Control
Position Command Average Position Loop Gain 1 [0x2101] Loop
Filter Time Constant [0x210A]
Encoder n—

(1) Porportion gainsetting

— Torque, position error, noise monitoring before vibration occurs

(2) Feedforward setting

— Positionerror monitoring

- Feedforward filtercan be set

— If you want to increase feed forward but overshoot occurs, set filter

— Feedforward value can be set from 0 to 100%. The value is the ratio of the position
command value currently being input against the difference

(3) Positioncommandfilter setting

— It provides smoother positioncommand
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11.4 Vibration Control

11.4.1 NotchFilter

Notchfilter is a type of Band Stop filter which removes certain frequency components. By

removing resonance frequency component of the mechanic unit using the notch filter, you
can remove vibration while setting high gains.

This drive provides a total of 4 layers of noth filters, and the frequency, widt, depth can be set
separately for each filter. One or two notch filters can be used as adaptive filters with
automatic frequency and widt setting, through real-time frequency analysis (FTT).

Size Width
/I\ ] H | //,L— F T T T T
-3dB - - —

-5 : B

Aok ............................... ............. _
Depth
sk ERTPTRE PP PR RE ERTCRETES || SERPTRRPIORE SRS SRS PRI . i
20 ! i 1 1 M 1 1 | 1 1 L
Cut-off Frequency(Hz) Frequenc
B Related Objects
Sub Variable - PDO .

Index Index Name Format Accessibility Allocation Unit
0x2501 - Notch Filter 1 Frequency UINT RW No Hz
0x2502 - Notch Filter 1 Width UINT RW No Hz
0x2503 - Notch Filter 1 Depth UINT RW No -
0x2504 - Notch Filter 2 Frequency UINT RW No Hz
0x2505 - Notch Filter 2 Width UINT RW No Hz
0x2506 - Notch Filter 2 Depth UINT RW No -
0x2507 - Notch Filter 3 Frequency UINT RW No Hz
0x2508 - Notch Filter 3 Width UINT RW No Hz
0x2509 - Notch Filter 3 Depth UINT RW No -
0x250A - Notch Filter 4 Frequency UINT RW No Hz
0x250B - Notch Filter 4 Width UINT RW No Hz
0x250C - Notch Filter 4 Depth UINT RW No -
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11.4.2 Adaptive Filter

Ref.

Adpative filter reduces vibration by automatically setting the notch filters by performing real-
time analysis on vibration frequency generated from the load during dirve operation through
speed feedback signals.

One or two notch filters can be automatically set by detecting the vibration frequency through
frequency analysis. The frequency and width are automatically set, and the set value is used

for depth.

f

Pl

) I ) Position Control . . i Current Space PWM
Velocity Control Adaptive Filter Control > é/:rﬂl?fgl > Control
Vibration @
F
Measurement  [€
Inertia < Velocity Feedback Vleloldt.y
Estimation Calculation
Position Feedback
B Related Objects
Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x2500 - Adaptive Filter Function Select UINT RW No -
= Adaptive filter function setting(0x2500)
Parameter is initialized into 0 besides applying parameter lor 2.
Set Value Details
0 No adaptive filter
1 Uses only 1 adaptive filter. The automatically set values can be
confirmed at notchfilter 4 setting (0x250A, 0x250B).
Uses only 2 adaptive filters. The automatically set values can be
2 confirmed at notch filter3 (0x2507, 0x2508) and notch filter 4
(Ox250A, 0x250B) setting.
3 Reserved
4 Resets the settings of notch filter 3 (0x2507, 0x2508) and notch
filter 4 (Ox250A, 0x250B, 0x250C).
5 Reserved
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Position
command

11.4.3 Vibration control (damping) Filter

Vibration control (damping) filter is to decrease vibration from the section at the bottom.

Measuring vibration frequency from the section at the bottom throuth the external
sensor, and using measured value as the object data for vibration control (damping)

filter.

L7P has two vibration control (damping) filter in total. Reagarding each filter, It’s
available to set up the frequency and volume of decreasing vibration.

L7P controls frequency from 1[Hz] to 100[Hz] coming from top or total system.

This function is only available on position control mode.

Sevo drive

Vibration
inhibition filter

Vibration
inhibition filter

N X

PWM output!

LY

Time

Position

feedback

o0 | oo AT TUITTV]

«

) EX

AN AAA VYN NN
4P
Load unit speed

JANVANIVANIVAN

\./\/V\/Time

5

MVeasurement of residual *
vibration frequency
B Relevant Object
Sub Variable o PDO .

Index Index Name Format Accessibility Allowcation Unit
0x2515 - (Vibration Suppression Filter Configuration) UINT RW No -
0x2516 - (Vibration Suppression Filter 1 Frequency) UINT RW No 0.1[HZ]
0x2517 - (Vibration Suppression Filter 1 Damping) UINT RW No -
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0x2518 -

(Vibration Suppression Filter 2 Frequency) UINT RW No

0.1[Hz]

0x2519 -

(Vibration Suppression Filter 2 Damping) UINT RW No

= Setting Vibration Suppression Filter(0x2515)

Predeterminded . .
Setting Details
Value
0 Not using Vibration control (damping) filter
1 Applying Vibration control (damping) filter 1.2
5 Applying Vibration control (damping) filter 1.2 according to
LVSF1, LVSF2 input.

11.5 AnalogMonitor

11-12

The drive provides 2-channel analog monitor output, for drive gain tuning or internal status
parameter monitoring.

=

(0]

digital input digital output

35 DO 1+
+24V IN 21,11

36

DI m_:ﬁ 37 DO 1+
DI3
DI 14
Kl TS BT
41 DO 4+
42

DI 8

38

FHFHA

o}
(o]
in

P

(ﬂ
|

MONIT1 { DO
AGND E
MONIT2 DC
AGND E

monitor

BEEE




11. Tuning

B Related Objects

Index Ir?c:l:x Name \I/:?ﬂ;b: Accessibility Allzt?a(aon Unit
0x2220 - Analog Monitor Output Mode UINT RW No -
0x2221 - Analog Monitor Channel 1 Select UINT RW No -
0x2222 - Analog Monitor Channel 2 Select UINT RW No -
0x2223 - Analog Monitor Channel 1 Offset DINT RW No -
0x2224 - Analog Monitor Channel 2 Offset DINT RW No -
0x2225 - Analog Monitor Channel 1 Scale UDINT RW No -
0x2226 - Analog Monitor Channel 2 Scale UDINT RW No -

= Analogmonitor outputmode(0x2220) setting

The output range of analogmonitor is -10~+10V. With set value of 1, only the absolute value
(positive value) of the output value is displayed.

Set Description lllustration

Analog output A\
voltage j

+4V

OQutputin oV
0 negative/positive >
valiles
----- -4V
Analog 'dLitput
voltage
| +4V |
. . 1 1
1 Ouput only in positive I I
value I I
1 1
] ]

ov
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= Analogmonitor channel 1 setting (0x2221)

You can set the monitoring variables to output through the monitor output channel 1.

Set Value Displayed Items Unit
0 speedfeedback rpm
1 speedcommand rpm
2 speederror rpm
3 torquefeedback %
4 torquecommand %
5 positionerror pulse
6 accumulated operation overload rate %
7 DC Link voltage \%
8 accumulated 11-14egeneration overload rate %
9 encoder single-turn data pulse
10 Inertia ratio %
11 Full-Closed positionerror (Reserved) uu
12 drive temperature 1 °C
13 drive temperature2 °C
14 encoder temperature (Reserved) °C
15 Hall sensor signal
16 phase U current
17 phase V current
18 phase W current
19 position actual value uu
20 position demand value uu
21 positioncommandspeed rpm

The voltage for analogmonitor output is calculated using the following formulas.

Channel 1 output voltage[V] = [monitoring signal value(0x2221) —offset(0x2203)] / scale

(0x2205)

Channel 2 output voltage[V] = [monitoring signal value(0x2222) —offset(0x2204)] / scale

(0x2206)



11. Tuning

B Setting Example

The figure below shows an example of monitoring when driving with speedfeedback signal of
1000rpm.

Output offset: 0 rpm Output offset: 1000 rpm
Output scale : 500rpm/V Output scale : 500rpm/V

Monitors signals by
amplifying them 5

times

Output offset: 1000 rpm
Output scale : 100rpm/V

LsTELECTRJC ‘ 11-15







12. Procedure Functions

12. Procedure Functions

These functions areauxiliary function provided by the dirve. The list of the functions is

provided below. These functions can be performed with procedure command code (0x2700)
and procedurecommandfactor (0x2701). The procedure functions can be activated using the

servo setting tool.

Procedure Command Code Description
Manual JOG 0x0001 Manual JOG operation
Program JOG 0x0002 Program JOG operation
Alarm History Reset 0x0003 Remove alarm history
Off-Line Auto-Tuning 0x0004 Off-Line Auto-Tuning
Index Pulse Search 0x0005 Index (Z) Pulse Search
Absolute Encoder Reset 0x0006 Reset absolute encoder
Max. Load Torque Clear 0x0007 Reset maximum operation overload (0x2604)
Calibrate Phase Current Offset 0x0008 Calibrate phase current offset
Software Reset 0x0009 Software reset
Commutation 0x000A Commutation

12.1 Manual Jog Operation

Jogoperation is a function to check the action of the servo motor by speed control, without

the host device.

Please check the following before activation.
= The main power is ON
= No alarm

= Servo is OFF

= Opertaion speed is set considering the condition of the machine

B Related Objects

Index Ir?(;j:x Name \'/:a(;r:;b;f Accessibility AIIE(I:DaCt)ion Unit
0x2300 - Jog Operation Speed INT RW No rpm
0x2301 - Speed Command Acceleration Time UINT RW No ms
0x2302 - Speed Command Deceleration Time UINT RW No ms
0x2303 - Speed Command S-curve Time UINT RW No ms
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12.2 Program Jog Operation

Jogoperation is a function to check the action of the servo motor by speed control, without
the host device, based on the preset operation speed and operation time.

Please check the following before operation
= The main power is ON

= No alarm

= Servois OFF

= Speed and time are set considering the condition of the machine

0x2304 0x2305 0x2306 0x2307 0x2304
Spee 4 0frpm] 500[rpm] O[rpm] -500[rpm] Ofrpm] e
500 — -
Motor speed Motor speed
: : :
i i i
i i i
i Motor speed i |
=500 f----mmmmm b mmmmmme oo = ! !
Y Y
0x2308 0x2309 0x230A 0x2308B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms]
Speed 0 Forward Speed 0 Reverse Speed 0 Forward
direction direction direction
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12.3

B Related Objects

Sub Variable o PDO .
Index Index Name Format Accessibility Allocation Unit
0x2304 Program Jog Operation Speed 1 INT RW No rpm
0x2305 Program Jog Operation Speed 2 INT RW No rpm
Program Jog Operation Speed 3
0x2306 INT RW No rpm
Program Jog Operation Speed 4
0x2307 INT RW No rom
0x2308 Program Jog Operation Time 1 UINT RW No ms
Program Jog Operation Time 2
0x2309 UINT RW No ms
Program Jog Operation Time 3
0x230A UINT RW No ms
Program Jog Operation Time 4
0x230B UINT RW No ms

This function deletes all alarm code history Stored in the drive. The alarm history of the
newest alarm and upto 16 previous alarms is Stored in the drive.

The alarm history can be viewed at0x2702:01~16, as shown below. The newest recent alarm
is displayed at 0x2702:01.

-1 27020
Zi02:m
270202
270203
270204
2f02:05
270206
2007
2T02:08
202:09
ZI02:04
2¢02:08
2i0Z2:0C
20200
2020
2f02:0F
2010

Servo &larm History
alarm code 1{MNewest)

&larm code 2
&larm code 3
Alarm code 4
&larm code §
&larm code B
&larm code 7
&larm code 8
&larm code 9
&larm code 10
&larm code 11
&larm code 12
Alarm code 13
Alarm code 14
&larm code 15

&larm code 16{0|dest)

RO
RO
RO
RO
RO
RO

» 16 <

[B11POS following
[R1]1POS following
[G1IPOS following
[E11POS following
[E11POS following
[E11POS following
[E11POS following
[G11POS following
[G11POS following
[B11POS following
[R1]POS following
[R1IPOS following
[E11POS following
[E11POS following
[E11POS following
[E11POS following
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B Related Objects

Sub Variable L PDO .
Index Index Name Format Accessibility Allocation Unit
- Servo Alarm History - - - -
1 Alarm code 1(Newest) STRING RO No -
2 Alarm code 2 STRING RO No -
Alarm code 3
3 STRING RO No -
Alarm code 4
4 STRING RO No -
Alarm code 5
5 STRING RO No -
Alarm code 6
6 STRING RO No -
Alarm code 7
7 STRING RO No -
Alarm code 8
0x2702 8 STRING RO No -
Alarm code 9
9 STRING RO No -
Alarm code 10
10 STRING RO No -
Alarm code 11
11 STRING RO No -
Alarm code 12
12 STRING RO No -
Alarm code 13
13 STRING RO No -
Alarm code 14
14 STRING RO No -
Alarm code 15
15 STRING RO No -
Alarm code 16 (oldest)
16 STRING RO No -

12-4 | LSE.ccrric
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12.4 AutomaticGainTuning

See8.1 Automatic Gain Tuning for further details.

12.5 IndexPulse Search

The Indexpulse search function searches for the encoder’s Index(Z) pulse position and stops
the machine there.As it uses the speedoperationmod to find the position, it is used in finding

an estimation of the position. The exacnt index pulse position can be found with homing

operation.

The speed for indexpulse search is set at 0x230C[rpm].

= The main power is ON
= No alarm

= Servo is OFF

= QOpertaion speed is set considering the condition of the machine

Servo motor

Coupling £o5"%22 -

T Origin

Intended to match the original
position of the motor shaft and the
machine

B Related Objects

Moving part
| e |

AALLLL VR ARV

Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x230C - Index Pulse Search Speed INT RW No rpm
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12.6 Absolute Encder Setting

12.7

Instantaneous peak
overload

12-6

Resets absolute encoder. Absolute encoder reset is needed in the following cases.
= Setting up the mechanical unit for the first time
= Encoder low voltage occurs

= The multi-turn data of absolute encoder needs to be 0

Resetting the absolute encoder resets multi-turn data(0x260A) and single-turn data(0x2607)
back to 0. Re supplying power after reset changes the position actual value (0x6064) to the
reset position value.

After power resupply, the position actual value (0x6064) of the absolute encoder is read and
displayed by applying Home offset(0x607C).

Changing the home offset (0x607C) during operation will not change the position actual
value (0x6064).

B Related Objects

Sub Variable o PDO .
Index Index Name Format Accessibility Allocation Unit
0x2005 - Absolute Encoder Configuration UINT RW No -
0x2607 SingleTurn Data UDINT RO Yes pulse
0x260A MultiTurn Data DINT RO Yes rev

Torque PN

Instantaneous Maximum Torque Reset

Resets the instantaneous maximum overload rate (0x2604) into 0. The instantaneous
maximum overload rate represents the maximum operation overload rate output by the drive
instantaneously.

The peak load from the momen the servo is powered on to the present is displayed in
percentage to the rated output. The unit is [0.1%]. Resupplying power resets the value to 0.

Update occurs when the current operation load ratio exceeds
the maximum instantaneous peak overload stored, which is
disnlaved at 0x2604

— Updated
""" Not updated

B Related Objects
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12.8 Phase Current Offset Tuning

12.9

Sub Variable - PDO .
Index Index Name Format Accessibility Allocation Unit
0x2604 - Instantaneous Maximum Operation Overload INT RO Yes 0.1%

This function automatically tunes the current offset of Phase U/V/W. Phase current offset can
be adjusted in accordance with the user environment. The product is released with the offset

tuned by default.

The measured Phase U/V/W offset are stored at 0x2015, 0x2016, 0x2017, respectively.

AL-15 occurs when the offset is abnormally large.

Related Objects

Sub Variable - PDO .

Index Index Name Format Accessibility Allocation Unit
0x2015 - U Phase Current Offset INT RW No 0.1%
0x2016 - V Phase Current Offset INT RW No 0.1%
0x2017 - W Phase Current Offset INT RW No 0.1%

Software Reset

This function resets the servo drive with the software. Software reset means restarting the
drive’s program, achieveing an effect similar to resupplying the power.

This function can be used in the following cases.

= Parameters which requires power resully are changed

= Drive need to be restarted when unresettable alarmis set off.
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12.10 Commutation

12-8

Commutation functions for acquiring initial angle information of the motor. When using a
motor without the hall sensor, the initial angle information needs to be acquired before
operation.

B Related Objects

Index Ir?cl;:x Name \lfgli;b;te Accessibility Allzt?aaon Unit
0x2019 - Linear Scale Resolution UINT RW No nm
0x201A - Commutation Method UINT RW No -
0x201B - Commutation Current UINT RW No 0.1%
0x201C - Commutation Time UINT RW No ms




13. Object Dictionary

S
13. Object Dictionary

Object means data structure that includes parameters, status variables and execution
command (procedures) inside the drive.

Object consists of General Object(0x1000~), CiA402 Object(0x6000~) and Manufacturer
Specific Object(0x2000~) and Index Object(0x3000~): the last two are separately provided
only for this product

13.1 Data Type

The types and scope of data type used for this drive is as follows.

Code Description Scope

SINT Signed 8bit -128 ~127

USINT Unsigned 8bit 0~ 255

INT Signed 16bit -32768 ~ 32767

UINT Unsigned 16bit 0 ~ 65535

DINT Signed 32bit -21247483648 ~ 21247483647
UDINT Unsigned 32bit 0 ~ 4294967295

FP32 Float 32bit Single Precision floating point
STRING String Value

13.2 General Objects

0x1000 Device Type
Variable AccessibilPDOAllocati Change
Set Range Default value| Unit Store
Format ity on Property
UDINT - 0x00020192 - RO No - No

Displays the device type and functions

MSB 16 15 LSB

Additional information Device profile number

—» 0x0002 : Servo Drive L—» 0x0192: DS402

13-1



13. Object Dictionary

0x1001 Error Register
Variable AccessibilPDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
USINT - 0x00 - RO No - No
Shows the device’s error register values. The value is Stored to a part of the emergency
message.
bit Setting Details
0 : no error
0
1: error found
1to7 | Reserved
0x1008 Device Name
Variable Accessibil|PDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
STRING - - - RO No - No
Shows the device name
0x1009 Hardware Version
Variable Accessibil|PDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
STRING - - - RO No - No
Shows the device hardware version
0x100A Software Version
Variable Accessibil|PDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
STRING - - - RO No - No
Shows the device software version
0x1010 tore Parameters
Sublndex 0 Number of entries
Variable Setting Range Default Value| Unit |AccessibilPDOAIllocati Change Store
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Format ity on Property
USINT - 5 - RO No - No
Sublindex 1 Store all parameters
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 2 Store communication parameters
Variable AccessibilPDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 3 Store CiA402 parameters
Variable AccessibilPDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 4 Store drive specific parameters
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 5 Store index parameters
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Stores the drive parameters in the memory. To prevent miskaes, using the ASCII code
corresponding to ‘Store’ at the relevant subindex will store the parameters.
MSB 16 15 LSB
e v a s
ASCII Code 0x65 0x76 0x61 0x73

Writing “Store” at Subindex 1 will store all parameters.

Writing “Store” at Subindex 2 will store only communication parameter (0x1000~)

Writing “Store” at Subindex 3 will store only parameter (0x6000~).

Writing “Store” at Sublndex 4 will store only the drive’s specifi cparameter (0x2000~)

Writing “Store” at Sublndex 5 will store only Index parameter (0x3000~).
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0x1011 Restore Default Parameters
Subindex 0 Number of entries
Variable Accessibil|PDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
USINT - 5 - RO No - No
Sublindex 1 Restore all parameters
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 2 Restore communication parameters
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 3 Restore CiA402 parameters
Variable Accessibil|PDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 4 Restore drive specific parameters
Variable Accessibil|PDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 5 Restore index parameters
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Resets the drive’s parameters. To prevent miskaes, using the ASCII code corresponding
to‘'load’ will reset the parameters.
MSB 16 15 LSB
d a o |
ASCI ZE 0x64 0x61 Ox6F 0x6C

Writing “load” at Sublndex 1 will reset all parameters.

Writing “load” at Sublndex 2 will reset only communication parameters (0x1000~)

Writing “load” at Sublndex 3 will reset only parameters (0x6000~).

Writing “load” at Sublndex 4 will reset only the drive’s specificparameters (0x2000~)

Writing “load” at Sublndex 5 will reset only Index parameters (0x3000~).
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The drive needs to be restarted for the reset value to apply.

0x1018 Identity Object
Subindex 0 Number of entries
Variable AccessibilPDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
USINT - 4 - RO No - No
Subindex 1 Vendor ID
Variable AccessibilPDOAllocati  Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT - 0x00007595 - RO No - No
Subindex 2 Product code
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT - 0x00010001 - RO No - No
Subindex 3 Revision number
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT - - - RO No - No
Subindex 4 Serial number
Variable AccessibilPDOAllocati Change
Setting Range Default Value|  Unit Store
Format ity on Property
UDINT - - - RO No - No

Shows information on the device
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13.3

® Basic Setting(0x2000~ )

Manufacturer Specific Objects

0x2000 Motor ID ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 1to 9999 13 - RW No Yes
resupply

Sets the motor’s ID. For serial encoders suppli
be seen on the motor name plate.

ed by us, the ID’s are automatically set. Such ID’s can

Example) The name plate below tells us that the motor’s ID is 137.

(K A\C SERVO MOTOR
APM-SG150GEK |
Input : ~3, 200V, 75.6A, Max 167Hz(ID:137)
Oui;nﬂ + 15kW, 1500rpm ,___.|
Encoder : Inc. 3000p/r |
Serlal No.: MB2K5007 IP:es | c €
s 1O ? =
| MADE I¥ 8.X0REA (L= Migcaplon |
0x2001 Encoder Type ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0to 99 1 - RW No Yes
resupply

Sets the encoder type. Please set the appropriate encoder type, by referring to the table below.

However, serial encoders supplied by us (3 in

the table below) are automatically recognized regardless

of the set value. In such cases, you can check the format of the automatically recognized encoder.

It's available to check the type of encoder with attached label on the surface of motor.

Please refer SERVO MOTOR type specificatio

n on 1.1 PRODUCT SPECIFICATION'".

Setting
Encoder type
values
0 Quadrature (incremental, A lead B)
1 Quadrature (incremental, B lead A)
2 BiSS Serial (single-turn only)
3 Reserved
4 BiSS Serial Absolute (multi-turn 16-bit)

13-6



13. Object Dictionary

5 Reserved

6 Reserved

7 Sinusoidal(1Vpp)

8 Analog Hall

9 Reserved

10 Reserved

11 Tamagawa Serial (single-turn only)

12 Tamagawa Serial Absolute (multi-turn 16-bit)

13 EnDat 2.2
0x2002 Encoder Pulse per Revolution ALL
Variable Default Accessi PDO Change

Setting Range Unit Store
Format Value bility Allocation Property

Power
UDINT 0to 1073741824 524288 pulse RW No Yes
Resupply

Sets encoder resolution by pulse (count).Encoder resolution can generally be confirmed from the
name plate (See explanation on 0x2000). However, serial encoders supplied by us are
automatically recognized regardless of the set value. In such cases, you can check the resolution of
the automatically recognized encoder.

Example: Setting value by marked encoder value on Motor's name plate.

Inc. 3000p/r : Setting at 12000

Serial 20bit : Setting at 1048576

Serial 16/19bit : Setting at 524288

0x2003 Node ID ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 65535 - - RO No - No

Shows the node ID set by the node switch of the drive. The node switch value is read only once
when the power comes on. Subsequent changes apply when the power is supplied once again.

Example) Noide ID setting to 26(0x1A)
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| SR
1 2, 3 6 gL |
- __ |
0x2004 Rotation Direction Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT Oto1l 0 - RW No Yes
Resupply

Sets the motor’s rotation direction. If the direction is changed from the user’s standpoint at the final
mechanical unit, the direction can be changed through this setting.

Set L
Value Descriptions
0 Positive command turns the motor counter clockwise. In this case, the position
feedback value increases
1 Positive command turns the motor clockwise. In this case, the position feedback
value decreases.
ccw
(Clockwise) (Counterclockwise)
Reverse direction
0x2005 Absolute Encoder Configuration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT Otol 1 - RW No Yes
Resupply

Set the usage of the absolute encoder.



13. Object Dictionary

Setting L.
Description
values
0 Uses multi-turn data of the absolute encoder.
1 Does not use multi-turn data of the absolute encoder.

Absolute Encoder

Absolute Single-Tum Encoder

Absolute Multi-Tum Encoder

1. Memorizes the cumrent position
only when power is applied

2. Resets the current position after
power reset

3. Required to perform homing after

i

Memorizes the cument position without

power applied

2. Memorizes the current position after
power reset

. Not required to perform homing after
initial power-up

4. Uses multi-turn data

w

Incremental Encoder

Incremental Encoder

1. Memorizes the current position
only when power is applied

2. Resets the current position after
power reset

3. Required to perform homing after

initial power up

4 5. Continues multi-turn counting by using
4. Does not use multi-tum data

initial power up
the auxiliary battery when power is cut off

* Setting 0 for the absolute single-turn encoder

You can set the absolute single-turn encoder to 0 when the motor rotates less than a single

turn and the servo needs to memorize the current position without homing after power reset.
When 0 is set, the single-turn value of the encoder is displayed in Position Actual Value.

Because Position Actual Value is not reset after the initial power-up, no homing operation is

/"/

Position Actual Value
65536[UU]

/“/

Position Actual Value
65536[UU]

required.

Absolute Single-Turn Encoder
lis set

o

45° turn

CHd

Position Actual Value
o[uu)

Position Actual Value
0[uU]

Abzolute Single-Tum Encoder

0is set

—

45" turn

CHd

Position Actual Value
65536[UU]

Position Actual Value
o[uu]

0x2006 Main Power Fail Check Mode ALL
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13-10

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 0to 255 0 - RW No Servo Off | Yes

Sets the main power supply mode and counter measures to main power fail

bit Functions Vales Setting Details
0 Single phase power supply
3~0 Main power supply setting 1 3phase power supply
2 DC power supply
0 Sets off alarm (AL-42) in case of main power
Countermeasure against fail
7~4
main power frosting 1 Sets off warning(W-01)in case of main power
fail
0x2007 Main Power Fail Check Time ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At All
UINT 0 to 5000 20 ms RW No Yes
Times

Sets the main power fail check time. Checks the main power fail by detecting instant voltage

drop, which may occur due to external power supply statuses. Please set the value appropriate for
the condition of the external power supply.

0x2008 7SEG Display Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At All
UINT 0to 100 0 - RW Yes Yes
Times
Sets the items to display at the 7SEGwindow
Set Display Item Unit
Description
Value
0 Operation status -
1 speedfeedback rpm, mm/s
2 speedcommand rpm, mm/s
3 torquefeedback 0.1%
4 torquecommand 0.1%
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Accumulated operation 0.1%
> overlaodrate
6 DC Link voltage \%
Accumulated regeneration 0.1%
! overlaodrate
8 mechanical angle 0.1deg
9 Electrical angle 0.1deg
10 Inertia ratio %
Drive temperature 1 °C Temperature around the drive’s power
H deivce
12 Drive temperature2 °C Internal temperature of the drive
13 Encoder temperature 1 °C Internal temperature of the encoder
14 Node ID -
Instantaneous Maximum Instantaneous Maximum
15 0.1%
Operation Overload Operation Overload for 15 seconds
16 RMS Operation Overload 0.1% RMS for 15 seconds
0x2009 Regeneration brake Resistor Configuration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Otol 0 - RW No Servo Off | Yes

Settings related to regeneration brake

Set .
VETUE Descriptions
0 Uses built-inregeneration brake
Uses external regeneration brake.
1 In this case, make sure to set the regeneration brake value (0x200B) and power
(0x200C) to the right values. For wiring of external regeneration brake, see 2.3
Power Unit Wiring.
0x200A Regeneration brake Resistor Derating Factor ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 200 1000 % RW No Servo Off | Yes

Sets the derating factor for regeneration brakeoverload check.Setting the value to 100[%] or below will
set off the regeneration overload alarm (AL-23) faster. Setting the value to 100[%] above will set off the
alarm slowly. Please adjust the set value in accordance with the heat protection condition of the
regeneration brake. When setting the value to 100% or above, please take the heat protection condtion
into consideration
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0x200B Regeneration brake Resistor Value ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 1000 0 ohm RW No Servo Off | Yes

When using an external regeneration brake (0x2009=1), sets the value of the external regeneration
brake by ohm. When using the built-in regeneration brake (0x2009= 0), the set value does not

apply.
0x200C Regeneration brake Resistor Power ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 30000 0 watt RW No Servo Off | Yes

When using an externalregeneration brake (0x2009=1), sets the power of the external regeneration

brake by watt. When using the built-in regeneration brake (0x2009= 0), the set value does not

apply.
0x200D Peak Power of Regeneration brake Resistor ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1 to 50000 100 watt RW No Servo Off | Yes

When using an externalregeneration brake (0x2009=1), sets the peak power of the external

regeneration brake by ohm. When using the built-in regeneration brake (0x2009= 0), the set value
does not apply.

0x200E

Duration Time @ Peak Power of Regeneration brake Resistor ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1 to 50000 5000 ms RwW No Servo Off | Yes

When using an externalregeneration brake (0x2009=1), sets the duration at peak power of the

external regeneration brake by ohm. When using the built-in regeneration brake (0x2009= 0), the
set value does not apply.

0x200F

Overload Check Base ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 10to 120 100 % RW No Servo Off | Yes
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Shows the load rate where the operation overloads starte to accumulate. Setting the value to 100 or
below will result in the overload accumulating faster from the set load rate, setting off the overlaod
alarm (AL-21) faster. If the drive’s heat protection condition is poor, set the value to 100% or below,
so as to set off the overload alarm faster.

0x2010 Overload Warning Level ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 10 to 100 50 % RW No Servo Off | Yes

Sets the level when the accumulated operation overload warning (W10) is displayed. The warning
is displayed when the accumulated operation overload (0x2603) reaches the set value. With this
setting, you can be notified of the appropriate timing to take actions before the overload alarm is set
off.

0x2011 PWM Off Delay Time ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 1000 10 ms RW No Servo Off | Yes

Sets the delay from servo offcommandto actual off of the PWM.When using a motor with brake
installed at the vertical shaft, you can display the brake signal first and turn off the PWM after the
set time, to prevent vertical slipping.

0x2012 Dynamic Brake Control Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto3 0 - RW No Servo Off | Yes

Sets the dynamic brake control mode when turning off the servo

Set
Descriptions
Value
0 Stop with the dynamic brake and hold
1 Stop with the dynamic brake and release
2 Stop free run and release
3 Stop free run and hold
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SV-ON_| on_| of SV-ON | |1 i
Velocit |\ Velocit | TN L
. L H—
DBloff | ____on__ DB L A
1 1 T|me 1 1 1 1 - -
Time
Hold atfter DB stop Hold after Free Run
SV-ON | | sV-OoN | | |
Velocit | '\ Velgsi_t__m_
DB r DB ) L
Time Time
Release after DB stop Release after Free Run
0x2013 Emergency Stop Configuration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto1l 1 - RW No Servo Off | Yes

Sets how the motor stops in case of emergency stop (when POT, NOT, ESTOP is input). The
deceleration/stop mode with emergency stop torque is not applied under the torque control mode.
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Set
Descriptions
Value
Stop the motor using the method set at the dynamic brake mode (0x2012)
0 Stop the motor using the dynamic brake and maintain the torque command
at0
1 Decelerate and stop using the emergency stop torque(0x2113)
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0x2014 Warning Mask Configuration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to FFFFhex 0 - RW Yes Yes
times
In case of an alarm, the warnings masked through this setting will not set off.
Warning WarningName
Bit
code

0 wo01 Main power fail

1 W02 Encoder battery low

2 W04 Softwarepositionlimit

3 W08 Excessive DB current

4 W10 Operation overload

5 w20 Abnormal drive/motor combination

6 W40 Low voltage

7 W80 Emergency signal input
0x2015 U Phase Current Offset ALL
Variable Default Accessi PDO Change

Setting Range Unit Store
Format Value bility Allocation Property
INT -1000 to 1000 0 0.1% RW No Servo Off | Yes

Manually sets the offset of the U Phase current. The set offset is subtracted from the measured
current, which is applied as the actual current value. Do not attempt manual setting if you do not
know the exact set value. Tuning current offset using the procedure function (0x2700 See
descriptions) will allow for checking the auto-tuned values.

0x2016 V Phase Current Offset ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT -1000 to 1000 0 0.1% RW No Servo Off | Yes

Manually sets the offset of the V Phase current. The set offset is subtracted from the measured
current, which is applied as the actual current value. Do not attempt manual setting if you do not
know the exact set value. Tuning current offset using the procedure function (0x2700 See
descriptions) will allow for checking the auto-tuned values.
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0x2017 W Phase Current Offset ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT -1000 to 1000 0 0.1% RW No Servo Off | Yes

Manually sets the offset of the W Phase current. The set offset is subtracted from the measured
current, which is applied as the actual current value. Do not attempt manual setting if you do not
know the exact set value. Tuning current offset using the procedure function (0x2700 See
descriptions) will allow for checking the auto-tuned values.

Medium/low-power drive(less than7.5KW) does not separately measure W phase current.
Therefore, this parameter does not apply.

0x2018 Magnetic Pole Pitch ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 1 to 65535 2400 .01lmm RW No Yes
Resupply

Sets the pitch between the magnetic poles of linear motor. Pole pitch means the distance between
N polar and N polar, or S polar and S polar of magnet corresponding to electrical angle of 360.

0x2019 Linear Scale Resolution ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 1 to 65535 1000 nm RW No Yes
Resupply

Sets the linear scale resolution by mn Unit. In case of a linear scale having the resolution of 1um,
the value is set to 1000(=1um/1nm).

0x201A Commutation Method ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto2 0 - RW No Servo Off | Yes

Sets the method of commutation to secure the default angle information

Set Value Descriptions
0 Commutation not necessary or commutation using the hall sensor
1 Communtation performed when the servo is turned on
2 Reserved
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0x201B Commutation Current ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 1000 500 0.1% RW No Servo Off | Yes
Set commutation current to get information for first angle of motor.
0x201C Commutation Time ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 500 to 5000 1000 ms RW No Servo Off | Yes
Set commutation current to get information for first angle of motor.
0x201D Grating Period of Sinusoidal Encoder ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 1 to 65535 40 um RW No Yes
Resupply
Set grating period of sinusoidal encoder.
0x201E Homing Done Behaviour ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto1l 0 - RW No Servo Off | Yes

Set movement towards Zero position according to home offset [0x607C].

Set
Descriptions
Value
Motor will not move and home offset [0x607C] value will be zero position
0

after homing by homing method [0x6098]

after homming by homing method [0x6098]

Motor will be rotate as much as home offset and zero offset will be 0,
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0x201F Velocity Function Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto2 0 - RW No Always Yes

In the case that Encoder type is Quadrature,

Select the calculation mode of the feedback speed

Set
Descriptions
Value
0 MT Method + Speed Observer
1 MT Method
2 M Method

0x2020 Motor Hall Phase Config ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to 65535 0 - RW No Yes
Resupply

Check the motor wiring and hall sensor wiring in case of 3rd party motor and Setting the sequence of

hall sensor UVW, polarity of hall sensor signal and motor rotation direction.

Set

Value

Descriptions

Setting direction of rotation of motor

(0x2004 direction of rotation of motorignal and moto

1~7

Reserved

Hall U polarity reversal

Hall V polarity reversal

10

Hall W polarity reversal

11

Reserved

12

Hall U, Hall V replace

13

Hall V, Hall W replace

14

Hall W, Hall U replace

15

Reserved
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e Gain Adjustment(0x2100~)

0x2100

Inertia Ratio ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 3000 100 % RW No Yes
times

Sets the load inertia ratio to the motor rotation inertia by %.

Inertia rate = load inertia/ motor rotation inertia x 100

Load inertia rate is a very importantcontrol variable for the servo operation characteristcs. The inertia
ratio should be accurately set to achieve optimal servo operation. The inertial ratio can be estimated by
automatic gain tuning. Real-time gain tuning will estimate the inertia continuously during operation.

0x2101 Position Loop Gain 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 500 50 1/s RW Yes
times

Sets the overall responsivity of the positioncontroller. Responsivity increases as the set value increases.

Too high responsivity may cause vibration depending on the load.

0x2102 SpeedLoop Gain 1
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 2000 75 Hz RW Yes
times

Sets the overall responsivity of the speed controller. O increase the overall system responsibity, both
position loop gain and speed loop gain should be set high. Too high responsivity may cause vibration

depending on the load.

0x2103 SpeedLoop Integral TimeConstant 1
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 1 to 1000 50 ms RW Yes
times
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Sets the integraltime constant of the speed controller. Higher value decreases the error under the steady
state (stop or operation at regular speed). However, excessive state (acceleration/deceleration) may
cause vibration..

0x2104 Torque Command Filter Time Constant 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 0.1ms RW Yes Yes
times

Applies low passfilter to torquecommand. Application of the right value will make the torque command
smoother, increasing the system’s stability. However, too high value may increase the torque command
delay, decreasing the system’s responsivity..

0x2105 Position Loop Gain 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 500 30 1/s RW Yes Yes
times

Sets the position loop gain used as gain group 2 for gain conversion. Please see descriptions on the
positionloop gain 1(0x2101).

0x2106 SpeedLoop Gain 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 2000 50 Hz RW Yes Yes
times

Sets the speed loop gain used as gain group 2 for gain conversion. Please see descriptions on the
speed loop gain 1(0x2102).

speedloopintegraltime constant 2
0x2107 ALL
SpeedLoop Integral TimeConstant 2

Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 1 to 1000 50 ms RW Yes Yes
times

Sets the speed loop integral time constantused as gain group 2 for gain conversion. Please see
descriptions on the speed loop integral time constant (0x2103).
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0x2108 Torque Command Filter Time Constant 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 0.1ms RW Yes Yes
times
Sets the torque command filter time constant used as gain group 2 for gain conversion. Please see
descriptions on torque command filter time constant 1(0x2104).
0x2109 Position Command Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 0 0.1ms RW Yes Yes
times

Smooths the position command by applying low pass filter to the positioncommand. This can be used
when setting the gear ratio very high.

0x210A Position Command Average Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 0 0.1ms RW Yes Yes
times

Smooths the position command by applying the movement average filter to the positioncommand.(To be
provided in the future)

0x210B Speed Feedback Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 2 0.1ms RW Yes Yes
times

Applies low pass filter to speed feedback calculated from the encoder. In case of vibration due to gain
when system vibration occurs or load with too large inertiais applied, such vibration can be inhibitied by
setting the appropriate value.
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0x210C Speed Feed-forward Gain ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0to 100 0 % RW Yes Yes
times
Sets toe feed forward gain to speed command for position control. Increasing the set value reduces
position error. Depending on the load, setting the value too high may cause vibaration or overshoot.
When tuning the gain, please increase the set value gradually.
0x210D Speed Feed-forward Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 10 0.1ms RW Yes Yes
times

Applies low pass filter to the compensation added to the speed command by speedfeed forward gain.
Using this when a large speed feed forward gain is set or the change of position command is severe will

lead to improved system stability.

0x210E Torque Feed-forward Gain ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0to 100 0 % RW Yes Yes
times
Sets toe feed forward gain to torque command for speed control.
0x210F Torque Feed-forward Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 10 0.1ms RW Yes Yes
times

Applies low pass filter to the compensation added to the torque command by torquefeed forward

gaintorque
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0x2110 TorqueLimit Function Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto 4 2 - RW Yes Yes
times

Selects the function to limit the drive’s output torque.

Set

Value

Descriptions

Torqgue is limited using the positive/negative torque limit value depending
on the direction of rotation. The maximum value is limited by the maximum
torque (0x6072)

- Forward: OX60EO, B Torque is limited using the forward/negative torque

limit value depending on the direction of rotation. ackward: OX60E1

The torque is limited using the torque limit value(0x6072) regardless of

operation direction

Torque is limited using the external positive/negative torque limit value
depending on the operation direction

- Forward: 0x2111, Reverse: 0x2112

Torque is limited using the internal and external positive/negative torque

limit value depending on the direction of rotation and torque limit signal.

- Forward: OX60EO(PCL without signal input), 0x2111(with PCL signal input)
- Reverse: Ox60E1(NCL without signal input), 0x2112(with NCL signal

input)

The torque is limited using the torque limit value depending on the analog
input voltage.

- See analogtorquelimit scale (0x221C) andoffset(0x221D)

0x2111 External Positive Torque Limit Value ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 5000 3000 0.1% RW Yes Yes
times

Sets the external positive torque limit value in accordance with the torquelimit function setting (0x2110).
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0x2112 External Negative Torque Limit Value ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 5000 3000 0.1% RW Yes Yes
times

Sets the external negative torque limit value in accordance with the torque limit function setting (0x2110).

0x2113 Emergency Stop Torque ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 5000 1000 0.1% RW Yes Yes
times

Sets the stop torque for emergency stop (by POT, NOT, ESTOP input

0x2114 P/PI Control Conversion Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto4 0 - RW Yes Yes
times

Sets the PI control / P control conversion mode. Using this function imporves the speed control
characteristics, reducing overshoot during speed operation as well as position dtermination time during

position operation.

Set Value

Setting Details

0

Pl control at all times

1

Convert to P control when the command torque is over the P control
switch torque(0x2115)

Convert to P control when the commandspeed is over the P control
switch speed(0x2116)

Convert to P control when the acceperation command is over the P
control switch speed(0x2117)

Convert to P control when the following error is over the P control switch
following error(0x2117)
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0x2115 P Control Switch Torque ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 5000 500 0.1% RW Yes Yes
times
See descriotions on P/PI control conversion mode (0X2114)
0x2116 P Control Switch Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 6000 100 rpm RW Yes Yes
times
See descriotions on P/PI control conversion mode (0X2114)
0x2117 P Control Switch Acceleration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 60000 1000 rpm/s RW Yes Yes
times
See descriotions on P/PI control conversion mode (0X2114)
0x2118 P Control Switch Following Error ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 60000 100 pulse RW Yes Yes
times

See descriotions on P/PI control conversion mode (0X2114).
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0x2119 Gain Conversion Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto7 0 - RW Yes Yes
times

Converting between two gain groups improves the overall system performance. Depending on the
conversion mode, you can either manually convert through external input signal or automatically convert
based on the output signal.

gain group 1

gaingroup 2

positionloop gain1(0x2101)
speedloop gain1(0x2102)

speedloopintegraltime constant

1(x2103)

torquecommandfiltertime constant

=)

positionloop gain2(0x2105)
speedloop gain2(0x2106)
speedloopintegraltime constant
2(x2107)

torquecommandfiltertime

- 1: use gain group 2

1(0x2104) constant2(0x2108)
Set Value Setting Details
0 Use only gain group 1
1 Use only gain group 2
Gain conversion based on GAIN2 input status
2 - O:use gain group 1
- 1: use gain group 2
3 Reserved
Reserved
5 Reserved
Gain conversion based on ZSPD output status
6 - O:use gain group 1
- 1: use gain group 2
Gain conversion based on INPOS1output status
7 - O:use gain group 1

0x211A Gain Conversion Time 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 2 ms RW Yes Yes
times

Sets the time for conversion from gaingroup 1togaingroup 2
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0x211B Gain Conversion Time 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 2 ms RW Yes Yes
times
Sets the time for conversion from gaingroup?2 togaingroupl
0x211C Gain Conversion Waiting Time 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 ms RW Yes Yes
times
Sets the waiting time before conversion from gaingroup 1togaingroup 2.
0x211D Gain Conversion Waiting Time 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 ms RW Yes Yes
times
Sets the waiting time before conversion from gaingroup2 togaingroupl.
Ox211E Dead Band for Position Control ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 uu RW Yes Yes
times

During position control, the position controller output becomes 0 if the following error for position control
is under the set value.

Ox211F Drive Control Input 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to FFFFhex 0 - RW Yes No
times
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The signal to the input contact of the drive can be input by the signal input through the 1/0 connector as
well as by setting the bit corresponding to the input. In addition, the relevant function is activated through
logical OR calculation of the signal input through the I/O connector and the bit value under this setting.

Please see the table below for input descriptions

bit Setting Details
0 POT

1 NOT

2 HOME

3 STOP

4 PCON

5 GAIN2

6 P_CL

7 N_CL

8 MODE

9 Reserved

10 EMG

11 A _RST

12 SV_ON

13 SPD1 / LVSF1
14 SPD2 / LVSF2
15 SPD3

0x2120 Drive Control Input 2 ALL
Variable Accessi PDO Change
Setting Range DVefIa Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to FFFFhex 0 - RW Yes Q;Z! No

This is the same function as [0x211F], with differenct descriptions. Please see the table below for input

descriptions
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Setting Details

START

PAUSE

REGT

HSTART

ISELO

ISEL1

ISEL2

ISEL3

ISEL4
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11 JSTART
12 JDIR

13 PCLEAR
14 AOVR
15 INHIBIT

0x2121 Drive Status Output 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to FFFFhex 0 - RO Yes - No
Other than outputting the drive’s output signal status by allocating it to the I/O connector output signal,
you can check the bit corresponding to the output value.
bit Setting Details
0 BRAKE
1 ALARM
2 READY
3 ZSPD
4 INPOS1
5 TLMT
6 VLMT
7 INSPD
8 WARN
9 TGON
10 INPOS2
15-11 Reserved
0x2122 Drive Status Output 2 ALL
Variable Accessi PDO Change
Setting Range D\;afla 0 Unit Store
Format Gl bility | Allocation | Property
UINT 0 to FFFFhex 0 - RO Yes - No

Other than outputting the drive’s output signal status by allocating it to the I/O connector output signal,
you can check the bit corresponding to the output value.

Setting Details

ORG

EOS

IOUTO

IOUT1

I0UT2

IOUT3

I0UT4

IOUT5

[
FiN|o|o|s|w| [Nk oS

(00}

Reserved
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e 1/O Configuration(0x2200~)

0x2200 Digital Input Signal 1 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x000F - RW No Yes
Resupply

Sets the function of I/Oconnector’s digital input signal 1 and input signal level.

bit Setting Details
Signal input level
15 setting(0:CONTACT A,
1:CONTACT B)
14~8 Reserved
7~0 Input signal allocation
Example) when the set value is 0x006
0 0 0 6
CONTACTA GAIN2Allocation

Example) when the set value is 0x8002

CONTACT B

NOT Allocation

Set .
Allocationsignal

Value
0x00 | Not allocated
0x01 | POT
0x02 | NOT
0x03 | HOME
0x04 | STOP
0x05 | PCON
0x06 | GAIN2
0x07 | P_CL
0x08 | N_CL
0x09 | PROBE1
OxOA | PROBE2
0x0B | EMG
0x0C | A RST
OXOF | SV_ON
0x10 | START
0x11 | PAUSE
0x12 | REGT
0x13 | HSTART
0x14 | ISELO
0x15 | ISEL1
0x16 | ISEL2
Ox17 | ISEL3
0x18 | ISEL4
0x19 | ISEL5
0x1A | ABSRQ
0x1B | JSTART
0x1C | JDIR
0x1D | PCLR
Ox1E | AOVR
Ox1F | INHIBIT
0x20 | SPD1/LVSF1
0x21 | SPD2/LVSF2
0x22 | SPD3
0x23 | MODE
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0x2201 Digital Input Signal 2 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x0001 - RW No Yes
Resupply
Sets the function of I/O connector’s digital input signal 2 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2202 Digital Input Signal 3 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x0002 - RW No Yes
Resupply
Sets the function of I/O connector’s digital input signal 3 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2203 Digital Input Signal 4 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x000C - RW No Yes
Resupply
Sets the function of I/O connector’s digital input signal 4 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2204 Digital Input Signal 5 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x0010 - RW No Yes
Resupply

Sets the function of I/O connector’s digital input signal 6 and input signal level. Please see the

descriptions 0x2200 for more detailed explanation
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0x2205 Digital Input Signal 6 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x0004 - RW No Yes
Resupply
Sets the function of I/0O connector’s digital input signal 6 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2206 Digital Input Signal 7 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x0012 - RW No Yes
Resupply
Sets the function of I/0O connector’s digital input signal 7 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2207 Digital Input Signal 8 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x000B - RW No Yes
Resupply
Sets the function of 1/0O connector’s digital input signal 8 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2208 Digital Input Signal 9 Selection ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to OXFFFF 0x0003 . RW No Power | veq
Resupply

Sets the function of I/0O connector’s digital input signal 9 and input signal level. Please see the

descriptions 0x2200 for more detailed explanation
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0x2209 Digital Input Signal 10 Selection ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to OXFFFF 0x0013 - RW No Power | yes
Resupply

Sets the function of I/0O connector’s digital input signal 10 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation

0x220A Digital Input Signal 11 Selection ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
UINT 0 to OXFFFF 0x0014 - RW No Power 1 ves
Resupply

Sets the function of I/0 connector’s digital input signal 11 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation

0x220B Digital Input Signal 12 Selection ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format alue bility | Allocation | Property
UINT 0 to OXFFFF 0x0015 - RW No Power | ves
Resupply

Sets the function of I/O connector’s digital input signal 12 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation

0x220C Digital Input Signal 13 Selection ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to OXFFFF 0x0016 - RW No Power | ves
Resupply

Sets the function of I/0O connector’s digital input signal 13 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation

0x220D Digital Input Signal 14 Selection ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
UINT 0 to OXFFFF 0x0017 - RW No Power | ves
Resupply

Sets the function of I/0O connector’s digital input signal 14 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
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0x220E Digital Input Signal 15 Selection ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to OXFFFF 0x0018 - RW No Power | yeg
Resupply
Sets the function of /0 connector’s digital input signal 15 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x220F Digital Input Signal 16 Selection ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
UINT 0 to OXFFFF 0x0019 - RW No POWer | ves
Resupply
Sets the function of 1/0 connector’s digital input signal 16 and input signal level. Please see the
descriptions 0x2200 for more detailed explanation
0x2210 Digital Output Signal 1 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x8002 - RW No Yes
Resupply

Allocates the function of I/O connector’s digial output signal 1, and sets the output signal level.

Example) when the set value is 0x8001

B

CONTACT

BRAKEAllocation

bit

Setting Details

15

Signal output level setting
(0O:CONTACT A, 1:CONTACT B)

14~8

Reserved

Output signalallocation
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Set Value | AllocationSignal
0x00 Not allocated
0x01 BRAKE
0x02 ALARM
0x03 READY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2
0x10 ORG
0x11 EOS
0x12 I0UTO
0x13 I0UT1




13. Object Dictionary

0x14 I0UT2
0x15 I0UT3
0x16 10UT4
0x17 I0UT5
0x2211 Digital Output Signal 2 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OxFFFF 0x0003 - RW No Yes
Resupply

Allocates the function of 1/0O connector’s digial output signal 2, and sets the output signal level. See

the descriptions on 0x2210 for more detailed explanation.

0x2212 Digital Output Signal 3 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OxFFFF 0x8001« - RW No Yes
Resupply

Allocates the function of 1/0O connector’s digial output signal 3, and sets the output signal level. See

the descriptions on 0x2210 for more detailed explanation.

0x2213 Digital Output Signal 4 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXxFFFF 0x0005 - RW No Yes
Resupply

Allocates the function of 1/0O connector’s digial output signal 4, and sets the output signal level. See

the descriptions on 0x2210 for more detailed explanation.

0x2214 Digital Output Signal 5 Selection ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to OXFFFF 0x0010 - RW No Power | ves
Resupply

Allocates the function of I/0O connector’s digial output signal 5, and sets the output signal level. See

the descriptions on 0x2210 for more detailed explanation.
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0x2215 Digital Output Signal 6 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OxFFFF 0x0011 - RW No Yes
Resupply

Allocates the function of I/O connector’s digial output signal 6, and sets the output signal level. See
the descriptions on 0x2210 for more detailed explanation.

0x2216 Digital Output Signal 7 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OxFFFF 0x000A - RW No Yes
Resupply

Allocates the function of I/O connector’s digial output signal 7, and sets the output signal level. See
the descriptions on 0x2210 for more detailed explanation.

0x2217 Digital Output Signal 8 Selection ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to OXFFFF 0x0006 - RW No Yes
Resupply

Allocates the function of I/O connector’s digial output signal 8, and sets the output signal level. See
the descriptions on 0x2210 for more detailed explanation.

0x221C Analog Torque Input(command/limit) Scale ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT -1000 to 1000 100 0.1%/V RW No Always Yes

When the set value of torquelimit function setting (0x2110) is 4(analogtorquelimit), the torque is
limited to the analog input torque limit value. In this case, this functions sets the scale of the torque

limit value.

In the case of torque control, the parameter is used as analog torque command scale. Setting value,
set on the percentage of the rated torque ratio by analog input voltage +10[V]
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0x221D Analog Torque Input(command/limit) Offset ALL
Variable . Accessi PDO Change
Setting Range Refrdt Unit Store
Format bility Allocation Property
INT -1000 to 1000 0 mV RW No Servo Off | Yes

In the case of not torque control mode, set the analog voltage offset input by analog torque

limit.

In the case of torque control mode, set analog torque command offset for this parameter

0x221E Analog Velociity Override Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto1l 0 - RW No Servo Off | Yes
Selects whether to use the function to override the speed by analogvoltage
Set Value Setting Details
0 Do not use analogspeedoverride
1 Use analogspeedoverride
0x221F Analog Velocity Input(command/override) Offset ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT -1000 to 1000 0 mV RW No Servo Off | Yes

In the case of Indexing Position control mode, set analog voltage offset input by analog
velocity override,

In the case of velocity control mode, set analog velocity voltage offset input by analog
velocity command.

0x2220 Analog Monitor Output Mode P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto1l 0 - RW No Yes
times

The output range of analogmonitor is -10~+10V. With set value of 1, only the absolute value
(positive value) of the output value is displayed.

Set Value Setting Details
0 Outputs positive/negative values
1 Outputs positive values
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0x2221 Analog Monitor Channel 1 Select P
Setting | Default PDO Change
Variable Format Unit | Accessibility Store
Range | Value Allocation | Property
Oto At all
UINT 0 - RW No Yes
65535 times
Sets the monitoring variable to output through the monitor output channel 1.
Set Value Display item Unit
0 speedfeedback rpm
1 speedcommand rpm
2 speederror rpm
3 torquefeedback %
4 torquecommand %
5 positionerror pulse
6 accumulated operation overload %
7 DC Link voltage \%
8 accumulated regeneration overload %
9 Encoder single-turn data pulse
10 Inertia ratio %
11 Full-Closed positionerror(Reserved) uu
12 drive temperature 1 °C
13 drive temperature2 °C
14 Encoder temperature (Reserved) °C
15 Hall sensorsignal
16 Uphase current
17 V phase current
18 W phase current
19 position actual value uu
20 position demand value uu
21 positioncommandspeed rpm
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0x2222 Analog Monitor Channel 2 Select P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 65535 1 - RW No Yes
times
Sets the monitoring variable to output through the monitor output channel 2.
0x2223 Analog Monitor Channel 1 Offset ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
DINT 0 to 0x40000000 0 - RW No Yes
times
Subtracts the set offset value from the monitoring variable set for monitor output channel 1, and
outputs the value. The unit is the unit of the variable set atanalogmonitor channel 1 setting
(0x2221).
0x2224 Analog Monitor Channel 2 Offset ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
DINT 0 to 0x40000000 0 - RW No Yes
times
Subtracts the set offset value from the monitoring variable set for monitor output channel 2, and
outputs the value. The unit is the unit of the variable set at analogmonitor channel 2 setting
(0x2222).
0x2225 Analog Monitor Channel 1 Scale ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UDINT 0 to 0x40000000 500 - RW No Yes
times

Sets the scaling of variables to output per 1V when outputting the monitoring variables set for

analogmonitor output channel 1..The unit is the unit/1V of the variable set at analogmonitor channel
1 setting (0x2221).

For example, by setting the speed feedback to channel 1 and set the scale to 500, up to +/-

5000rpm can be output at +/-10V.
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0x2226 Analog Monitor Channel 2 Scale ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UDINT 0 to 0x40000000 500 - RW No Yes
times
Sets the scaling of variables to output per 1V when outputting the monitoring variables set for
analog monitor output channel 2. The unit is the unit/1V of the variable set at analogmonitor
channel 2 setting (0x2222).
0x2227 Analog Velocity Command Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 2 0.1ms RW No Yes
times

As setting digital filter for analog velocity command voltage, improving the stability of command

signal. If you set it too large, the delay for the torque command will be longer, reducing the system

responsiveness. Therefore, set appropriate value depending on system

0x2228 Analog Torque Command Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 2 0.1ms RW No Yes
times

As setting digital filter for analog torque command voltage, improving the stability of command signal

If you set it too large, the delay for the torque command will be longer, reducing the system

responsiveness. Therefore, set appropriate value depending on system

0x2229 Analog Velocity Command Scale ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT 0 to 1000 100 rpm/V RW No Yes
times

In the case of Analog Velocity command in Velocity control mode, setting analog Velocity command
value at +£10[V] in [rpm] unit. If the value is 100, controlling 100 [rpm] per the command voltage

1V
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0x222A Analog Velocity Command Clamp Level ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 rpm RW No Yes
times

Even if speed command on analog signal contact circuit is 0, some voltge may remain. For that case,

possible to keep zero speed for the voltage command as much as setting speed
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Speed Control(0x2300~)

0x2300 Jog Operation Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -6000 to 6000 500 rpm, RwW No Yes
times
Sets the operation speed for jog operation.
0x2301 Speed Command Acceleration Time ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 200 ms RW No Yes
times
Sets the time to accelerate from 0 to the motor’s rated speed by ms.
0x2302 Speed Command Deceleration Time ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 200 ms RW No Yes
times
Sets the time to accelerate from the motor’s rated speed to 0 by ms.
0x2303 Speed Command S-curve Time ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 ms RW No Yes
times

For smoother acceleration/deceleration, you can set the speed command to perform S-curve pattern.If

the value is 0, the motor operates in the trapezoidal.
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0x2304 Program Jog Operation Speed 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -6000 to 6000 0 rpm RW No Yes
times

For program jog operation, you can set operation speed 1~4 and operation time 1~4 for each operation
speed.

0x2305 Program Jog Operation Speed 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -6000 to 6000 500 rpm RW No Yes
times

Please see descriptions on speed 1(0x2304).

0x2306 Program Jog Operation Speed 3 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -6000 to 6000 0 rpm RW No Yes
times

Please see descriptions on speed 1(0x2304).

0x2307 Program Jog Operation Speed 4 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -6000 to 6000 -500 rpm RW No Yes
times

Please see descriptions on speed 1(0x2304).
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0x2308 Program Jog Operation Time 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 500 ms RW No Yes
times

Please see descriptions on speed 1(0x2304).

0x2309 Program Jog Operation Time 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 5000 ms RW No Yes
times

Please see descriptions on speed 1(0x2304).

0x230A Program Jog Operation Time 3 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 500 ms RW No Yes
times

Please see descriptions on speed 1(0x2304).

0x230B Program Jog Operation Time 4 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 5000 ms RW No Yes
times

Please see descriptions on speed 1(0x2304).

0x230C Index Pulse Search Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT -1000 to 1000 20 rpm RW No Servo Off | Yes

Sets the index pulse search speed.
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0x230D Speed Limit Function Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto3 0 - RW No Servo Off | Yes
Sets the speed limit function for torque control.
Set Value Setting Details
0 Limited to the limit speed value (0x230E)
1 Limited to the motor’'s maximum speedspeed
0x230E Speed Limit Value at Torque Control Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 6000 1000 rpm RW Yes Yes
times

Sets the limit speed value for torquecontrol. It only applies when the speed limit function seeting(0x230D)

is set to 0.
0x230F Over Speed Dection Level ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 6000 rpm RW No Yes
times
Sets the detection level for the excessivespeed alarm (AL-50).When the set value is higher than the
motor’'s maximum speed, the detection level is determined by the motor’s maximum speed
0x2310 Excessive Speed Error Detection Level ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 10000 5000 rpm RW No Yes
times

Setst the detection level for excessive speed error (AL-53). Excessive speed error occurs when the
errors of speedcommandandspeedfeedback exceed the set.
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0x2311 Servo-Lock Function Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto1l 0 - RW No Yes
times

Sets the servo-lock function, which fixes the motor’s position to the position value at the time when the
speed command for velicoty control is O.

Set Value

Setting Details

0

Do not use servo-lock function

1

Use servo-lock function

0x2312 Multi-Step Operation Speed 1 ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
At all
INT -32768 to 32767 0 rom RW No . Yes
times

Setting for Multi-Step Operation Speed 1 in Velocity operation mode. It is the speed when input
contact SPD1, SPD2 and SPD3 are OFF

0x2313 Multi-Step Operation Speed 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 10 rpm RW No Yes
times

Setting for Multi-Step Operation Speed 2 in Velocity operation mode. It is the speed when input
contact SPD1 is ON while SPD2 and SPD3 are OFF
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0x2314 Multi-Step Operation Speed 3 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 50 rpm RW No Yes
times

Setting for Multi-Step Operation Speed 3 in Velocity operation mode. It is the speed when input
contact SPD2 is ON while SPD1 and SPD3 are OFF

0x2315 Multi-Step Operation Speed 4 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 100 rpm RW No Yes
times

Setting for Multi-Step Operation Speed 4 in Velocity operation mode. It is the speed when input

contact SPD1 and SPD2 are ON while SPD3 are OFF

0x2316 Multi-Step Operation Speed 5 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 200 rpm RW No Yes
times

Setting for Multi-Step Operation Speed 5 in Velocity operation mode. It is the speed when input
contact SPD3 is ON while SPD1 and SPD2 are OFF

0x2317 Multi-Step Operation Speed 6 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 500 rpm RW No Yes
times

Setting for Multi-Step Operation Speed 6 in Velocity operation mode. It is the speed when input
contact SPD1 and SPD3 are ON while SPD3 is OFF
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0x2318 Multi-Step Operation Speed 7 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 1000 rem RW No Yes
times

Setting for Multi-Step Operation Speed 7 in Velocity operation mode. It is the speed when input
contact SPD2 and SPD3 are ON while SPD1 is OFF

0x2319 Multi-Step Operation Speed 8 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
INT -32768 to 32767 1500 rem RW No Yes
times

Setting for Multi-Step Operation Speed 8 in Velocity operation mode. It is the speed when input
contact SPD1, SPD2 and SPD3 are OFF

0x231A Velocity Command Switch Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto3 0 - RW No Yes
times

Select velocity command method in velocity control mode

Set Value Setting Details
0 Use Analoge speed command
1 Use input contact SPD1, SPD2 and Analog command speed.
2 Use input contact SPD1, SPD2, SPD3 and Analog speed command
3 Use input contact SPD1, SPD2, SPD3 Speed

Use Analog speed command when the contact is on after setting the vlaule, 1 or 2.
Use Analog speed command when the contact is on after setting the vlaule, 1 or 2.

Ex 1) Set value is 2 and, Inpt Analog command 10[V] in the state that SPD1 and SPD2 are on

Operating motor speed is 100[rpm] and not available analog input command speed
Operating speed is operated by multistep command speed in the set value of parameter

0x2315

Ex 2) Set value is 2 and, Inpt Analog command 10[V] in the state that SPD1, SPD2 and SPD3 are
on
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Operating motor speed is 1000[rpm] and not available digital input command speed
Operating speed is operated by analog speed command voltage in the set value of parameter

0x2229

Ex 2) Set value is 2 and, Inpt Analog command 10[V] in the state that SPD1, SPD2 and SPD3 are
on

Operating motor speed is 1000[rpm] and not available digital input command speed
Operating speed is operated by analog speed command voltage in the set value of parameter

0x2229
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e Miscellaneos Setting(0x2400~)

0x2400 Software Position Limit Function Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto3 0 - RW No Yes
times

Sets the software position limit function for position control. When using the position limit function, the

upper limit and the lower limit are limited to the values set at (0x607D:02) and (0x607D:01), respectively.
The software position limit function does not work before the homing action. The function does not work
when the upper limit is lower than the lower limit.

Set Value Setting Details
0 Do not use either positive or negative software position limit
1 Use only positive software position limit. Negative position is not limited
2 Use only negative software position limit. Positive position is not limited
3 Use both positive and negative software position limit

0x2401 INPOS1 Output Range P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 60000 100 uu RW Yes Yes
times

The INPOSL1 signal is displayed when the following error is kept within the INPOS1'’s output range

and maintained during the INPOS1 output time without positioncommand update.

0x2402 INPOS1 Output Time P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 1000 0 ms RW Yes Yes
times

See descriptiosn on 0x2401.
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0x2403 INPOS2 Output Range P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 60000 100 uu RW Yes Yes
times
INPOS2 signal is displayed when the following error is below the set value. Unlike INPOS1, the
INPOS2 signal is output after calculating only the following error
0x2404 ZSPD Output Range P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 6000 10 rpm RW Yes Yes
times
ZSPD signal is output when the currentspeed is smaller than the set value.
0x2405 TGON Output Range P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 6000 100 rpm RW Yes Yes
times
TGON signal is output when the currentspeed is smaller than the set value.
0x2406 INSPD Output Range P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 6000 100 rpm RW Yes Yes
times

INSPD signal is output when the currentspeed is smaller than the set value.
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0x2407 BRAKE Output Speed P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 6000 100 rpm RW No Servo Off | Yes

When the motor stops due to servo-off or servo alarm, you can set the output timing by setting the
brake signal output speed(0x2407) and delay time(0x2408). When the motor’s rotational speed is
under the set speed(0x2407), or the output delay time (0x2408) lapses after servo off command,

the brake signal is output.

0x2408 BRAKE Output Delay Time P
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 1000 100 ms RW No Servo Off | Yes
See descriptions on 0x2407
0x2409 Torque Limit at Homing Using Stopper ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to 2000 250 0.1% RW No Yes
Resupply
Sets the torque limit when homing usig stopper. Setting the value too high may damage the
machine when hitting the stopper. Please take caution.
0x240A Duration Time at Homing Using Stopper ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT 0 to 1000 50 ms RW No Yes
Resupply

Sets the stopper detection time when homing usig stopper. Please set the appropriate value for the

machine.

13-52



13. Object Dictionary

0x240B Modulo Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto5 0 - RW No Servo Off | Yes

Selects whether to use Modulofunction (L7P is determined depending on coordinate shaftand

Index type)
Set Value Setting Details
0 Do not use Modulo function
1 Move forward using Modulo function
2 Move reverse using Modulo function
3 Mote in the direction of the shortest distance using Modulo function
0x240C Modulo Factor ALL
Variable Default Accessi | PDOAIlo Change
Setting Range Unit Store
Format Value bility cation Property
DINT 1 to 0x40000000 3600 uu RW Servo Off Yes

Sets the Modulo factor. Sets the position value corresponding to 1 rotation when the user drives the

motor.

* Modulo Factor Concept

The default formula is as follows:

Position Actual Value using Modulo factor =
Position Actual Value — (Position Actual Value + Modulo Factor)

X Encroder Pulse per Revolution

The formula means that the remainder from dividing Position Actual Value by the modulo

factor is applied.

N

L7
Motor

19hbit
X 5[turn]

N

!

User
Machine

X 1[turn]

The above machine has a L7 19-bit motor that makes 5 turns while the apparatus makes 1

turn. The total pulse required for the machine to make 1 turn is calculated as follows:

524288 X 5[turn] = 9961472[UU]
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To control the machine so it makes 1 turn within 0 to 9961472 [UU], set the modulo factor to
9961472 [UU]. In this case, Position Actual Value ranges from 1 to 9961472 [UU] for 1 turn

and restarts from 1 [UU] for the next turn.

* Modulo Factor Application

For L7P, the modulo factor can be applied when the address 0x3000 is set to the index mode

0 and the address 0x3001 is set to the rotary coordinate system 1.

To rotate the axis of the machine to 30 degrees in index mode:

o

30
9961472[UU] X 7 = 218453[UU]

Set the index distance to 218453 [UU]. To rotate the axis of the machine to 210 degrees, set
the index distance to 1529173 [UU].

30" = 218453[UV]

120°

873813[uU)

* Modulo Factor Benefits

Suppose that a 19-bit motor performs a 60-degree rotation 10,000 times in one direction. If the
motor runs in the relative indexing position mode, the error values after the decimal point
continue to accumulate to cause a deviation of about 3 degrees after 10,000 rotations.

60 o BXAXE g B e

360>< 88—23x32x5(>< =3 = 87381.3333..{[Pulse]

Start count Pulse count Resolution 360° Actual value i earateea
1 87381 524288 360 59.99977112 60
2 174762 524288 360 1199995422 120
3 262143 524288 360 1799993134 180
4 349524 524288 360 2399990845 240
5 436905 524288 360 299.9988556 300
6 524286 524288 360 359.9986267 360
7 611667 524288 360 4199983978 420
8 699048 524288 360 4799981689 480
9 786429 524288 360 5399979401 540
10 873810 524288 360 5999977112 600
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9990 872936190 524288 360 599397.7135 599400
9991 873023571 524288 360 599457.7132 599460
9992 873110952 524288 360 599517.713 599520
9993 873198333 524288 360 599577.7128 599580
9994 873285714 524288 360 599637.7126 599640
9995 873373095 524288 360 599697.7123 599700
9996 873460476 524288 360 599757.7121 599760
9997 873547857 524288 360 599817.7119 599820
9998 873635238 524288 360 599877.7116 599880
2999 873722619 524288 360 5999377114 599940
10000 873810000 524288 360 599997.7112 600000

In contrast, if the motor runs in the absolute indexing position mode, the error values after the

decimal point do not accumulate and, therefore, do not cause any deviation after 10,000

rotations.
¥ x3Zx58 - L [rzmsnmnasee i
360 x 524288 = PXTXT x 2% = — = 87381.3333"..[Pulse]
Start count |  Pulse count Resolution 360° Actual value kg
1 87381 524288 360 59.99977112 60
2 174762 524288 360 119.9995422 120
3 262143 524288 360 179.9993134 180
4 349524 524288 360 239.9990845 240
= 436905 524288 360 299.9998856 300
6 524286 524288 360 359.9986267 360
7 87381 524288 360 59.99977112 420
8 174762 524288 360 119.9995422 480
9 262143 524288 360 179.9993134 540
10 349524 524288 360 239.9990845 600
9990 524286 524288 360 359.9986267 | 599400
9991 87381 524288 360 59.99977112 | 599460
9992 174762 524288 360 119.9995422 | 599520
9993 262143 524288 360 179.9993134 | 599580
9994 349524 524288 360 239.9990845 | 599640
9995 436905 524288 360 299.9998856 | 599700
9996 524286 524288 360 359.9986267 | 599760
9997 87381 524288 360 59.99977112 | 599820
9998 174762 524288 360 119.9995422 | 599880
9999 262143 524288 360 179.9993134 | 599940
10000 349524 524288 360 239.9990845 | 600000
0x240D User Drive Name ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING ‘Drive’ uu RW No Servo Off | Yes
The user can define the drive name upto 16 characters.
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0x240E Individual Parameter Store ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto1l 0 - RW No No
times

Selects whether to store the parameters individually. This paramether is not stored, and goes back
to 0 when the power is turned on.

Setting Details

Set Value
0 Do not individually store parameters. See parameter store
0x1010)for parameters storing.
1 Individually store parameters. Parameters are automatically stored.
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e Enhanced Control(0x2500~ )
0x2500 Adaptive Filter Function Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto5 0 - RW No Servo Off | Yes
Sets the function of adaptivefilter
Set Value Setting Details
0 Do not use adaptive filter
1 Use only 1 adaptive filter. The automatically set value can be
viewed at notchfilter 4 setting (0x250A, 0x250B).
9 Use only 2 adaptive filter. The automatically set value can be
viewed at notchfilter 4 setting (0x250A, 0x250B).
3~5 Reserved
0x2501 Notch Filter 1 Frequency ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 50 to 5000 5000 Hz RW No Servo Off | Yes
Sets notchfilter 1 frequency
0x2502 Notch Filter 1 Width ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to 100 1 Hz RW No Servo Off | Yes
Sets notch filter 1 width
0x2503 Notch Filter 1 Depth ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to5 1 - RW No Servo Off | Yes

Sets notch filter 1 depth
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0x2504 Notch Filter 2 Frequency ALL

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 50 to 5000 5000 Hz RW No Servo Off | Yes
0x2505 Notch Filter 2 Width ALL

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 1to 100 1 Hz RW No Servo Off | Yes
0x2506 Notch Filter 2 Depth ALL

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 1to5 1 - RW No Servo Off | Yes
0x2507 Notch Filter 3 Frequency ALL

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 50 to 5000 5000 Hz RW No Servo Off | Yes
0x2508 Notch Filter 3 Width ALL

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 1to 100 1 Hz RW No Servo Off | Yes
0x2509 Notch Filter 3 Depth ALL

Variable Default Accessi PDO Change
Setting Range Unit Store

Format Value bility Allocation Property
UINT 1to5 1 - RW No Servo Off | Yes
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0x250A Notch Filter 4 Frequency ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 50 to 5000 5000 Hz RW No Servo Off | Yes
0x250B Notch Filter 4 Width ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to 100 1 Hz RW No Servo Off | Yes
0x250C Notch Filter 4 Depth ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to5 1 - RW No Servo Off | Yes
0x250D On-line Gain Tuning Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto1l 0 - RW No Servo Off | Yes
Sets on-line gain tuning mode.
Set Value Setting Details
0 Do not use online gain tuning
1 Use online gain tuning
0x250E System Rigidity for Gain Tuning ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to 20 5 - RW No Servo Off | Yes

Sets the system rigidity to apply for gaintuning. This setting increases or decreases the overall gain
after gain tuning. If the gain of the maximum set value is not sufficient, please use manual tuning.
Automatically changed gains after gain tuning are as follows.

Inertia ratio (0x2100), positionloop gain 1(0x2001), speedloop gain 1(0x2102), speedintegraltime
constant 1(0x2103), torquecommandfiltertime constant 1(0x2104), notchfilter 3 frequency(0x2507,

TBD), notchfilter 4 frequency(0x250A, TBD)
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0x250F On-line Gain Tuning Adaptation Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to5 1 - RW No Servo Off | Yes

Sets the speed at which the gain chage is reflectedduring gain tuning. The higher the set value, the
faster the gain change is applied.

0x2510 Off-line Gain Tuning Direction ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Otol 0 - RW No Servo Off | Yes

Sets the movement direction for off line gain tuning.Please use the appropriate setting that fits the
mechanical unit.

Set Value Setting Details
0 Forward operation
1 Reverse operation

0x2511 Off-line Gain Tuning Distance ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to 10 5 - RW No Servo Off | Yes

Sets the distance for offline gain tuning. Higher set value means longer movement distance. Please
use the appropriate setting that fits the mechanical unit. Secure sufficient distance before tuning (1
rotation or longer).

0x2512 Disturbance Observer Gain ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0to 100 0 % RW No Servo Off | Yes
(to be provided in the future)
0x2513 Disturbance Observer Filter Time Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 1000 10 0.1ms RW No Servo Off | Yes

(to be provided in the future)
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0x2514 Current Controller Gain ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1to 150 100 % RW No Servo Off | Yes

Sets the gain of the current controller. Lowering the set value reduces the noise, but also decreases

the drive’s responsivity.

0x2515 Vibration Supression Filter Configuration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto5 0 - RW No Servo Off
Reserved
0x2516 Vibration Supression Filter 1 Frequency ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 2000 0 0.1Hz RW No Servo Off
Reserved
0x2517 Vibration Supression Filter 1 Damping
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto5 0 - RW No Servo Off
Reserved
0x2518 Vibration Supression Filter 2 Frequency
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 2000 0 0.1Hz RW No Servo Off
Reserved
0x2519 Vibration Supression Filter 2 Damping
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0to5 0 - RW No Servo Off
Reserved
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e Monitoring(0x2600~ )

0x2600 Feedback Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - rpm RO Yes - No
Shows the motor’s current rotational speed.
commandspeed
0x2601 ALL
Command Speed
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - rpm RO Yes - No
Shows the speedcommand input in th the drive’s speed control loop.
0x2602 Following Error ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
DINT - - pulse RO Yes - No
Shows position error for position control
0x2603 Accumulated Operation Overload ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - 0.1% RO No - No

Shows the accumulated operation overload ratio. When the operation overload ratioreaches the set

warning level (0x2010), the operation overload warning (W10) sets off. When it reaches 100%,

operation overload alarm (AL-21) set s off.

0x2604 Instantaneous Maximum Operation Overload ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - 0.1% RO Yes - No

Shows the instantaneous maximum of operation overload ratio from the drive.This value can be
reset by resetting the instantaneous maximum operation overload.



0x2605 DC-Link Voltage ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - Volt RO Yes - No
Shows DC-Link voltage based on power input.
0x2606 Accumulated Regeneration Overload ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - 0.1% RO No - No
Shows the accumulated regeneration overload of the regeneration brake due to regeneration
operation.When the value reaches 100%, regeneration overload alarm (AL-23) set s off.
0x2607 SingleTurn Data ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UDINT - - pulse RO Yes - No
Shows the motor’s single turn data. The values are from O ~ (encoder resolution-1)
0x2608 Mechanical Angle ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - 0.1deg RO Yes - No
The motor’s single turn data is represented within the 0.0~359.9range.
0x2609 Electrical Angle ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - 0.1deg RO Yes - No

Shows the motor’s electrical angle within the range of -180.0~180.0.
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0x260A MultiTurn Data ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
DINT - - rev. RO Yes - No
Shows the multi-turndata of multi-turn enconder.
0x260B Drive Temperature 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - °C RO No - No
The temperature is measured with the built in temperature sensor in the drive’s power board. When
the measured value is 95 or above, the drive overheating alarm 1(AL-22) is set off.
2
0x260C ALL
Drive Temperature 2
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - °C RO No - No
The temperature is measured with the built in temperature sensor in the drive’s power board. When
the measured value is 90 or above, the drive overheating alarm 1(AL-25) is set off.
0x260D Encoder Temperature ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - °C RO No - No

Shows the temperature measured by the built in sensor of serial encoders (when encoder format

(0x0201) is 4). When the measured 90 or above, the encoder heat (AL-26)sets off.

0x260E Motor Rated Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - rpm RO No - No

Shows the rated speed of the drive motor.
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motorZ|Clispeed
0x260F ALL
Motor Maximum Speed
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - rpm RO No - No
Shows the drive’s maxmum speed.
0x2610 Drive Rated Current ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - 0.1A RO No - No
Shows the drive’s rated current.
0x2611 FPGA Version ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Shows the version of FPGA within the rive.
0x2612 Hall Signal Display ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - - RO No - No

Shows the hall signal of the hall sensor attached to the encoder (or motor). You can use this
function to check the hall sensor connection and compare the U/A/V phase of the motor and the

signal’s direction

Signal values of 5>4->6->2->3->1 are repeated when rotating forward, and 1->3>2->6->4->5 are
repeated when moving backwrads

bit

Setting Details

Wophasesignal

V phasesignal

U phase signal
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0x2613 Bootloader Version ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Shows the drive’s boot loader version.
0x2614 WarningCode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT - - - RO Yes - No
Shows the warning code.
0x2615 Analog Input Channel 1 Value ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - mV RO Yes - No
Shows the analog torque input voltage by mV
0x2616 Analog Input Channel 2 Value ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - mV RO Yes - No
Shows the analog speed override input voltage by mV
0x2619 RMS Operation Overload ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
INT - - 0.1% RO NO - No

It indicates RMS operation overload for 15 seconds by 0.1% unit.
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Procedure and Alarm history (0x2700~ )

0x2700 Procedure Command Code ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to OXFFFF 0 - RW No - No

A variety of procedures can be performed by the following procedurecommand codes and
command factors. As the command code refer to the command factors when input, the factor
command should be filled with the right values before inputting command codes

Commandcodes commandfactors Execution Procedure
1 Servo On
2 Servo Off
Manual jog
3 Positive Operation (0x2300)
(0x0001)
4 Negative Operation(0x2300)
5 OspeedStop
1 Servo On
Program jog 2 Servo Off
(0x0002) 3 Operation Stop
4 OspeedStop (maintain Servo On)
Servo alarm history
1
reset (0x0003)
Offline duration
1 Auto Tuning Start
(0x0004)
1 Servo On
2 Servo Off
Indexpulse search
3 Positive Search (0x230C)
(0x0005)
4 Negative Search (0x230C)
5 OspeedStop
Absolute encoder reset
1 Absolute Encoder Reset
(0x0006)
Instantaneous
Reset instantaneous maximum operation
maximumoperation 1
overload value (0x2604)
overload reset(0x0007)
Adjust phase current offset
Phase current offset
(U/VIW phase offset are stored in
device. 1
0x2015~0x2017, respectively. AL-15 sets off
(0x0008)
when the offset is abnormally large)
Software Reset 1 Software reset
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(0x0009)

Commutation

(0X000A)

1 Perform commutation

0x2701 Procedure Command Argument ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to FFFFhex 0 - RW No - No
0x2702 Servo Alarm History ALL
Subindex 0 Number of Entries
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - 16 - RO No - No
Subindex 1 Alarm Code 1(newest)
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 2 Alarm Code 2
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 3 Alarm Code 3
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 4 Alarm Code 4
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 5 Alarm Code 5
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
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Subindex 6 Alarm Code 6
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 7 Alarm Code 7
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 8 Alarm Code 8
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Subindex 9 Alarm Code 9
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 10 Alarm Code 10
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 11 Alarm Code 11
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 12 Alarm Code 12
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 13 Alarm Code 13
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 14 Alarm Code 14
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 15 Alarm Code 15
Variable Setting Range Default Unit Accessi PDO Change | Store
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Format Value bility Allocation Property
STRING - - - RO No - No
Sublndex 16 Alarm Code 16(the oldest)
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
STRING - - - RO No - No

Shows up to 16 servo alarms that occurred up to 16. Subindex 1 is the most recent alarm, and the
16 is the oldest alarm. The servo history can be reset through procedure command.
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e Third Party Motor Support(0x2800~ )

We provide you with the following moter parameters to drive third party motors using this drive. Motor
can be activated only when the appropriateparameter is iput. Regarding this, this company did not
perform any test on combination of this drive and any other third party montor. And we offer no

guarantee on the characteristics of such motors.

0x2800 [Third Party Motor] Type ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT Oto1l 0 - RW No Yes
Resupply
Sets motor type.
Set Value Setting Details
0 Rotary motor
1 Linear motor
0x2801 3" party [Third Party Motor]Number of Poles ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 2 to 1000 8 - RW No - Yes
Sets the number of poles. Please set the value to 2 when using a linear motor.
0x2802 [Third Party Motor]Rated Current ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
FP32 - 2.89 Arms RW No - Yes
Sets the motor’s rated current.
0x2803 [Third Party Motor]Maximum Current ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
FP32 - 8.67 Arms RW No - Yes

Sets the motor’s maximum current.
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0x2804 [Third Party Motor]Rated Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1 to 60000 3000 rpm RW No - Yes
Sets the motor’s rated speed. For linear motors, the unit is mm/s.
0x2805 [Third Party Motor]Maximum Speed ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1 to 60000 5000 rpm RW No - Yes
Sets the motor’s maximum speed. For linear motors, the unit is mm/s.
0x2806 [Third Party Motor]inertia ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Kg.m2,
FP32 - 0.321 RW No - Yes
10+

Sets the motor’s inertia. The weight of the mover should also be set for linear motors. The unit is

KG..
0x2807 [Third Party Motor]Torque Constant ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
FP32 - 0.46 Nm/A RW No - Yes
Sets the motor’s torqueconstant. The force constant is set for linear motors. The unit is N/A.
0x2808 [Third Party Motor]Phase Resistance ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
FP32 - 0.82 ohm RW No - Yes

Sets the motor’s phase resistance (=linear resistance+2)
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0x2809 [Third Party Motor]Phase Inductance ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
FP32 - 3.66 mH RW No - Yes
Sets the motor’s phase inductance(=linear inductance +2).
0x280A [Third Party Motor]TN Curve Data 1 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 1 to 60000 3000 rpm RW No - Yes

Sets the motor’s speed/torquecurve data. The maximum speed that outputs the maximum torque
(maximum thrust for of linear motor) is input. The unit for linear motor is mm/s.

Torque
(Force)
Max torque :
i
i
|
|
i
i
: » Speed
V Max speed
0x280A
0x280B [Third Party Motor]TN Curve Data 2 ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
FP32 - 100.0 % RW No - Yes

Sets the motor’s speed/torque curve data. The torque which can be output at the maximum speed
is input in percentage based on the maximum torque.
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Torque
(Force)

Max torque

0x280B

Torque

@Max speed[®-"777777TTTooomoooooommmmm oo

= Torque @Max torque / Max torque x 100

» Speed

Max speed

0x280C [Third Party Motor]Hall Offset ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT 0 to 360 0 deg RW No - Yes

The hall sensor offset may vary depending on the manufacture. Please check the hall sensor offset

before setting.
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13.4 Index Objects

0x3000 Control Mode ALL
communi
Variable Default Accessi Change
Setting Range Unit cation Store
Format Value bility Property
address
UINT Oto1l 0 - RW Servo Off Yes

Sets the drive’s position control mode.

Set Value

Setting Details

0

Index position operation mode

Pulse input position operation mode

Velocity operation mode

Torque operation mode

Pulse input position operation mode & Index position operation mode

Pulse input position operation mode & Velocity operation mode

Pulse input position operation mode & Torque operation mode

Velocity operation mode & Torque operation mode

Index position operation mode & Velocity operation mode

O | (N JwW N [=

Index position operation mode & Torque operation mode

0x3001 Coordinate Select ALL
communi
Variable Default Accessi Change
Setting Range Unit cation Store
Format Value bility Property
address
UINT Oto1l 0 - RW Servo Off Yes

Sets the coordinate to use for the drive’s indexing position control

Set Value Setting Details
0 Use Linear Coordinate
1 Use Rotary Coordinate
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0x3002 Baud Rate Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT Oto3 3 - RW No Yes
Resupply
Sets the serial communication speed through RS 422 between the host controllerand the drive
Set Value Setting Details
0 9600 [bps]
1 19200 [bps]
2 38400 [bps]
3 57600 [bps]
0x3003 Pulse Input Logic Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Otob 0 - RW No Servo Off | Yes
Sets the logic of pulse strings from the host controlle. The shape of input pulses and rotation
direction for each direction are as follows.
Set Value Setting Details
0 PHASE A+PHASE BPositive Logic
1 CW+CCW Positive Logic
2 Pulse+sign Positive Logic
3 PHASE A+PHASE BNegative Logic
4 CW+CCW Negative Logic
5 Pulse+Sign Negative Logic
0x3004 Pulse Input Filter Select ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UINT Oto4 0 - RW No Servo Off | Yes

Sets the frequency bandwidth of digital filter that is set at the pulse input unit.

The frequency bandwidth are selected according to width of the input pulses Ci &2 C|X| & filte

Set Value Setting Details
0 Do not use filter
1 500Khz (Min)
2 750Khz
3 1Mhz (Default)
4 1.25Mhz
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0x3005 PCLEAR Mode Select ALL
Variable Setting Default PDO Change
Unit | Accessibility Store
Format Range Value Allocation | Property
At all
UINT Oto2 0 - RW No Yes
times
Sets the action mode when inputting positionpulse clear (PCLR)signal.
Set Value Setting Details
0 Operate at the Edge mode
1 Operate at the :eve;mode(torque: maintain)
2 Operate at the :eve;mode(torque: 0)
0x3006 Encoder Ouptput Pulse ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
UDINT | 0to 2147483647 10000 pulse RW No Servo Off | Yes
Sets the number of pulse output per rotation when outputting encoder signal from the drive to
outside.
0x3007 Encoder Ouptput Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
Power
UINT Oto1l 0 - RW No Yes
Resupply

outputting encoder signals from the servo

Determines whether to use the open collector method other than the line drive method, when

Set Value Setting Details
0 Line drive Only
1 Line drive+ open collector
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0x3008 Start Index Number(0~63) ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT 0 to 63 0 - RW No Yes
times
Sets the number(0~63) to operate when starting indexing position
In the case of the setting value is 64, index number is determined by ISELO~ISEL5
Input signal of ISEL
Index No c =
ISELS ISEL4 ISEL3 ISEL2 ISEL1 ISELO
0 X X X X X X
1 X X X X X O
2 X X X X 0] X
3 X X X X O @]
4 X X X O X X
60 O O O O X X
61 0] 0] 0] 0] X @]
62 O O O O 0] X
63 O O O O O O
0x3009 Index Buffer Mode ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation Property
At all
UINT Oto1l 0 - RW No Yes
times

Set how many times memory count START (operation) signals during operating indexing

position.

Set Value

Setting Details

0

Double buffer set (it can remember second times)

1

Single buffer set (it can remember one time)
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0x300A IOUT Configuration ALL
Variable Default Accessi PDO Change
Setting Range Unit Store
Format Value bility Allocation | Property
At all
UINT Oto5 0 - RW No Yes
times.

This parameter sets up the output signal when Indexing Position operating. Please refer ‘4.4

Functions of the index output signal’ Timing chart.

Set Value Setting Details
Relevant IOUT signal is output when Indexing position operating.
0 Completed IOUT signal is output when completing Indexing
position operation.
Pre-completed IOUT signal is output when Indexing position
1 operating. Completed IOUT signal is output when completing
Indexing position operation.
0x3100
_ Index00 ~ Index63
Ox313F Index00 ~ Index63
Sublindex 0 Number of Entries(Number of entries)
; Accessibil PDO Change
\'/:arlabltta Setting Range Default Value|  Unit Store
orma ity Allocation | Property
USINT - 11 - RO No - No
Sublndex 1 Index Type
; Accessibil PDO Change
\|/:ar|ablcte Setting Range Default Value|  Unit Store
orma ity Allocation | Property
UINT O0to 10 1 - RW No Atall times | Yes
Sublndex 2 Distance
; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
-2147483648 to .
DINT 5147483647 100000 uu RW No Atall times | Yes
Sublndex 3 Speed
; Accessibil PDO Change
\|/:ar|ablcte Setting Range Default Value|  Unit Store
orma ity Allocation | Property
DINT 1to 2147483647 100000 UU/s RW No Atall times | Yes
Sublndex 4 Acceleration
; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
DINT 1to 2147483647 1000000 UU/s? RW No At all times Yes

Sublndex 5

Deceleration

13-79



13. Object Dictionary

13-80

; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
DINT 1to 2147483647 1000000 UU/s? RW No Atalltimes | Yes
Sublindex 6 Registration Distance
; Accessibil PDO Change
\|/:ar|ablct-3 Setting Range Default Value|  Unit Store
orma ity Allocation | Property
DINT s o 100000 uu RW No | Atalltimes | Yes
Sublindex 7 Registration Speed
; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
DINT 1to 2147483647 1000000 UU/s RW No Atalltimes | Yes
Subindex 8 Repeat Count
; Accessibil PDO Change
\|/:ar|ablct-3 Setting Range Default Value|  Unit Store
orma ity Allocation | Property
UINT 1 to 65535 1 - RW No At all times Yes
Sublndex 9 Dwell Time
; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
UINT 0 to 65535 200 ms RW No Atalltimes | Yes
Subindex 10 Next Index
; Accessibil PDO Change
\|/:ar|ablct-3 Setting Range Default Value|  Unit Store
orma ity Allocation | Property
UINT 0to 63 1 - RW No At all times Yes
Subindex 11 Index Action
; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
UINT 0to2 2 - RW No Atalltimes | Yes
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13.5 CiA402 Objects

0x603F Error Code ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
UINT - 0 - RO Yes - No
Shows the alarm code that set off the last time at the servo driver.
0x605A Quick Stop Option Code ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
INT 0to 4 2 - RW No Atall -y
times
Sets Quick Stop option codes.
Set Value Descriptions
0 Do not use (transit into Switch On Disabled).
1 Slowly decelerates then stop, depending on the quick stop
deceleration (0x6085) setting. (Switch On Disabled)
2 Slowly decelerates then stop, depending on the quick stop
deceleration (0x6085) setting. (Switch On Disabled) (Switch On
Disabled)
3 Stops at the torque limit (Switch On Disabled)

0x605B Shutdown Option Code ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
INT Otol 0 ; RW No Atall )y
times

Sets the actions for servo drive shutdown(Operation Enable state ->Ready to Switch On state)

Set Value Descriptions
0 Do not use
1 Deceleration and stop, Switch On Disabled and stop, Ready status
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0x605C Disable Operation Option Code ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
INT Otol 1 - RW No Atall )y
times

Sets the option code for disable operation status (Operation Enable state - Switched On state).

Set Value Descriptions
0 Do not use drive function
1 Deceleration and stop, movement with the Switch On Disable, not
ready..
0x605D Halt Option Code ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
INT Oto4 0 - RW No Atall -y
times

Halt option code sets the movement method when moving from operation enable state to switched on

state.
Set Value Descriptions
Deceleration and stop, Operation Enabled
Deceleration and stop with quick stop deceleration, Operation
Enabled
3 Deceleration and stopwith torque limittorque, Operation Enabled
0x605E Fault Reaction Option Code ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
INT 0 0 - RW No Atall )y
times

Sets the action method for fault action to protect the drive’s system.

Set Value

Descriptions

0

Do not use servo drive functions. Keep the motor at free run.
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0x6060 Modes of Operation ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
SINT 11010 0 - RW Yes ﬁ;@! No

Sets the operation mode for the servo drive. After turning the power on, the driver the master
determines the operation mode.

The drive provides the following operation modes.

Setting values Name Description
-1 - Indexing Position
-2 - Pulse Input Position
-3 - Velocity
-4 - Toqure
-5 - Pulse Input Position & Indexing
Position
-6 - Pulse Input Position & Velocity
-7 - Pulse Input Position & Toqure
-8 - Velocity & Toqure
-9 - Indexing Position & Velocity
-10 - Indexing Position & Toqure
Other - Reserved
0x6061 Modes of Operation Display ALL
Variable Seting|Range D\gﬁuelt Unit AC.C.eSSI PDO- Change Store
Format bility Allocation Property
SINT - - - RO Yes - No

Sets the operation mode of the drive

0x6062 Position Demand Value ALL
Variable Accessi PDO Change
Setting Range D\;efla gl Unit Store
Format Gl bility | Allocation | Property
DINT - - uu RO Yes - No

Shows the position demanded by the user as position Unit(UU).
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0x6063 Position Actual Internal Value ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format Gl bility | Allocation | Property
DINT - - pulse RO Yes - No
Shows the actual internal position of the encoder, by pulse.
0x6064 Position Actual Value ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format Gl bility | Allocation | Property
DINT - - uu RO Yes - No
Shows the actual posirition valeof the encoder, by pulse
0x6065 Following Error Window ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format Gl bility | Allocation | Property
UDINT 0 to OX3FFFFFFF 600000 uu RW No Q;lel, Yes
Sets the position error range to check following error(Statusword, 0x6041.13)
Set proper value and encoder resolution of motor before motor drives.
For example) If the value of encoder pulse [0x2002] is 12000 and the range of error position
is 3 rotations of motor, set 36000.
0x6066 Following Error Timeout ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format Gl bility | Allocation | Property
UINT 0 to 65535 0 ms RW No Al all Yes
times
Sets the over time for checking the following error(Statusword, 0x6041.13).
0x6067 Position Window ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format Gl bility | Allocation | Property
UDINT 0 to OX3FFFFFFF 100 uu RW No Q;lel, Yes
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Sets the position window to the target. Holding within the position window for the duration of position
window time, set the status word’s Bit10(0x6041.10) to 1.

0x6068 Position Window Time ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
At all
UINT 0 to 65535 0 ms RW No . Yes
times

Sets the position window to the target. Holding within the position window for the duration of position
window time, set the statusword’s Bit10(0x6041.10) to 1.

0x606B Speed Demand Value ALL
Variable Accessi PDO Change
Setting Range D\;efla gl Unit Store
Format Gl bility | Allocation | Property
DINT - - UU/s RO Yes - No
Shows the output speed of the cotroller or command speed input into the speed controller.
0x606C Speed Actual Value ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format alue bility | Allocation | Property
DINT - - UU/s RO Yes - No
Shows the actual speed value of the position unit defined by the user.
0x606D Speed Window ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to 65535 20000 UU/s RW No ﬁrf’ni! Yes

Sets the speedwindow. If the error between the targetspeed and the actualspeed holds within the

speed window(0x606D) for the duration of the speed windo time(0x606E), set the statusword’s
Bit10(0x6041.10) to 1.
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0x606E Speed Window Time ALL
Variable T Default Unit Accessi PDO Change Store
Format Value bility Allocation | Property

UINT 0 to 65535 0 ms RW No ﬁ‘r;z! Yes

Sets the speedwindow time. If the error between the targetspeed and the actualspeed holds within the
speed window (0x606D) for the duration of the speed windo time(0Ox606E), set the statusword’s

Bit10(0x6041.10) to 1.

0x6071 Target Torque ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
INT 5000 to 5000 0 01% | RW Yes Atall g
times
Sets the target torque for torquecontrol by 0.1% of the rated motor torque.
0x6072 Maximum Torque ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format alue bility | Allocation | Property
UINT 0 to 5000 3000 01% | RW Yes Atall )y,
times
Sets the maximum torque by 0.1% of the rated motor torque.
0x6074 Torque Demand Value ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
INT - - 0.1% RO Yes - No
Sets the torque currently demanded by 0.1% of the rated motor torque.
0x6077 Torque Actual Value ALL
Variable Accessi | PDOAllo Change
Setting Range DVefla 0 Unit Store
Format Gl bility cation Property
INT - - 0.1% RO Yes - No

Shows the actual torque generated within the drive by 0.1% of the rated motor torque.
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0x607C Home Offset ALL
Variable T Default Unit Accessi PDO Change Store
Format Value bility | Allocation | Property
-536870912 to At all
DINT 536870911 0 uu RW No times Yes

Sets the offset between the absolut encoder or absole external scale origin and the 0 position of the
actual position (Position actual value, 0x6064).

* Inremental Encorder

If the homeposition was found or the current position is the home position, the 0 point is the position
moved from the homeposition to the target position as much as the home offset.

* Absolute Encoder

When an absolute encoder is added, the home offset value is added to the absolute position (actual
position) values.

0x607D Software Position Limit
Sublndex 0 Number of entries
; Accessibil PDO Change
Y:anablf Setting Range Default Value|  Unit Store
orma ity Allocation | Property
USINT - 2 - RO No - No
Sublindex 1 Min position limit
Variable . . Accessibil PDO Change
Format Setting Range Default Value|  Unit ity Allocation Property Store
-1073741824 to .
DINT 1073741823 -1000000000 uu RW No At alltimes | Yes
Sublindex 2 Max position limit
Variable . . Accessibil PDO Change
Format Setting Range Default Value|  Unit ity Allocation Property Store
-1073741824 to .
DINT 1073741823 1000000000 uu RW No At alltimes | Yes

Sets the software positionlimit value. The range of position demand value (0x6062) and the position
actual value(0x6064) are limited, and new target position for the set value is checked every cycle.

The minimum software limit value is negative limit value, and the maximum software limit value is
positive limit value.
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0x6085 Quick Stop Deceleration ALL
Variable Accessi PDO Change
Setting Range DVefIa Q. Unit Store
Format alue bility | Allocation | Property
UDINT 0 to OX7FFFFFF 2000 Uu/s? RW No {?‘%lel Yes

The value of Quick Stop Deceleration is applied if Quick Stop Option Code (0x605A) is set to 2.

The following formula is used to calculate the target position of Quick Stop Deceleration.

Target Position[UU] =

For example, the motor runs at 300 rpm to IndexO. If you set 0x6085 to 2000000 UU/sec? and

Velocity?[UU? [sec?]

input the Stop signal, the target position is calculated as follows:

Target Position[UU] =

Becwkbradon oo Rach e inges po ddn
o [ O e " ) D T @

I e 1Y

26214402
2%2000000

Stop signal input

Tire oo rabch b mages pod dan
» (RLIT4{ec] - L BOb{umc]y =L KLjwc]

= 1717986[UU]

2 X Quick Stop Decel: eration[UU /sec?]

Feedback Speed

The target position is equal to the travel distance area shown in the figure above. If you want to

stop the motor approximately 2 seconds later after the Stop signal input while the motor is

running at 300 rpm in index mode, you can calculate the Quick Stop Deceleration as follows:

1
Target Position = (2621440[UU /sec] x 2[sec]) x 5= 2621440[UU]

2621440%[UU?/sec?] _

2x2621440[UU]

1310720[UU /sec?]

In other words, the Quick Stop Deceleration function enables you to stop the motor exactly at the

specified position or time when the Stop signal is input.



13. Object Dictionary

0x6091 Gear Ratio
Sublindex 0 Number of entries
; Accessibil PDO Change
\|/:ar|ablcte Setting Range Default Value|  Unit Store
orma ity Allocation | Property
USINT - 2 - RO No - No
Sublndex 1 Motor revolutions
Variable Setting Range Default Value|  Unit Accgssmn PDO. Change Store
Format ity Allocation Property
UDINT | 0 to 0x40000000 1 . RW No Power | ves
Resupply
Sublndex 2 Shaft revolutions
Variable Setting Range Default Value|  Unit Accgssmn PDO. Change Store
Format ity Allocation Property
UDINT | 0 to 0x40000000 1 . RW No Power | ves
Resupply
See 7.3 Electronic Gear Setting, for further details
0x6098 Homing Method ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
SINT -128 to 127 34 - RW No At all Yes
times
Sets homing method. See6.1 Homingy for further details.
Set Value Descriptions
0 Do not use homing
1 Homing using indexpulse and negative limit contact
2 Homing using indexpulse and positive limit contact
7to 14 Homing using indexpulse and home limit contact
24 Same as 8 (does not use index pulse)
28 Same as 12 (does not use index pulse)
33,34 Homing with index pulse
35 Homing with current position
-1 Homing using negative stopper and indexpulse
-2 Homing using positive stopper and indexpulse
-3 Homing using only negative stopper
-4 Homing using only positive stopper
0x6099 Homing Speeds
Sublndex 0 Number of entries
; Accessibil PDO Change
\'/:arlabltta Setting Range Default Value|  Unit Store
orma ity Allocation | Property
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USINT - 2 - RO No - No
Sublindex 1 Speed during search for switch
Variable Setting Range Default Value|  Unit ACC?SS'b'I PDO. Change Store
Format ity Allocation Property
DINT 0 to 0x40000000 500000 UU/s RW No Atalltimes | Yes
Sublindex 2 Speed during search for zero
Variable Setting Range Default Value|  Unit ACC§SS'b'I PDO. Change Store
Format ity Allocation Property
DINT 0 to 0x40000000 100000 UU/s RW No Atalltimes | Yes
Sets the operation speed for homing
0x609A Homing Acceleration ALL
Variable Accessi PDO Change
Setting Range D\;efla gl Unit Store
Format Gl bility | Allocation | Property
UDINT 0 to 0x40000000 200000 Uu/s? RW No {?‘;12! Yes
Sets operation acceleration for homing.
0x60B1 Speed Offset ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
-2147483648 to At all
DINT 5147483647 0 UU/s RW Yes times No
Corresponds to speed feed forward value for positioncontrol
0x60B2 Torque Offset ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
INT 5000 to 5000 0 01% | RW Yes Atall )y,
times
Corresponds to torque feed forward value for positioncontrol
0x60B8 Touch Probe Function ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
UINT 0 to OxFFFF 0x0033 - RW No At all Yes
times

Sets touch probe functions
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bit R Descriptions
0 Do not use touch probe 1
0 1 Use touch probe 1
0 Single triggermode
L 1 Continous triggermode
0 Trigger by touch probe 1 input
2 1 Trigger by index pulsesignal
3 — Reserved
0 Do not capture positive edge position value of touch probe 1
4 1 Capture positive edge position value of touch probe 1
0 Do not capture negative edge position value of touch probe 1
5 1 Capture negative edge position value of touch probe 1
6to7 — Reserved
0 Do not use touch probe 2
8 1 Use touch probe 2
0 Single triggermode
9 1 Continous triggermode
0 Trigger by touch probe 2 input
10 1 Trigger by index pulsesignal
11 — Reserved
0 Do not capture positive edge position value of touch probe 2
12 Capture positive edge position value of touch probe 2
Do not capture negative edge position value of touch probe 2
13 Capture negative edge position value of touch probe 2
14 to 15 - Reserved
0x60B9 Touch Probe Status ALL
Variable O — D\gﬁlgt Unit AC(.Z(.ESSI PD? Change Store
Format bility Allocation Property
UINT - - - RO Yes - No
Shows touch probe status.
Bit Value Descriptions
0 Do not use touch probe 1
0 1 Use touch probe 1
0 Positive edge position value of touch probe 1 is not stored
! 1 Positive edge position value of touch probe 1 is stored
0 Negative edge position value of touch probe 1 is not stored
2 1 Negative edge position value of touch probe 1 is stored
3to5 - Reserved
6 , Toggled when positive edge position value of touch probe 1 is updated
7 , Toggled when negative edge position value of touch probe 1 is updated
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0 Do not use touch probe 2
8 1 Use touch probe 2
9 0 Positive edge position value of touch probe 2 is not stored
1 Positive edge position value of touch probe 2 is stored
10 0 Negative edge position value of touch probe 2 is not stored
1 Negative edge position value of touch probe 2 is stored
11to 13 - Reserved
14 0,1 Toggled when positive edge position value of touch probe 2 is updated
15 0,1 Toggled when negative edge position value of touch probe 2 is updated

In continuous trigger mode, bits 6,7,14,15(store all values for touch probe positive/negative edge)are

toggled.

To disable bits 1,2,9,10 of touch probe status(0x60B9)(store position values for positive/negative edge

of touch probe 1, 2), first disable bits 4,5,12,13 (use sampling values for positive/negative edge of

touch probe 1, 2) and then toggle Enable.

0x60BA Touch Probe 1 Positive Edge Position Value ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
DINT - - uu RO Yes - No
Shows positive edge position value of touch probe 1.
0x60BB Touch Probe 1 Negative Edge Position Value ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
DINT - - uu RO Yes - No
Shows negative edge value of touch probe 1.
0x60BC Touch Probe 2 Positive Edge Position Value ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
DINT - - uu RO Yes - No
Shows positive edge value of touch probe 2.
0x60BD Touch Probe 2 Negative Edge Position Value ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
DINT - - uu RO Yes - No
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Shows negative edge value of touch probe 2.

0x60E0 Positive Torque Limit Value ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
UINT 0 to 5000 3000 01% | RW Yes Atall =)y
times
Sets the positive torque limit value.
0x60E1 Negative Torque Limit Value ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format Gl bility | Allocation | Property
UINT 0 to 5000 3000 0.1% RW Yes At all Yes
times
Sets the negative torque limit value.
0x60F4 Following Error Actual Value ALL
Variable Accessi PDO Change
Setting Range D\;efla gl Unit Store
Format Gl bility | Allocation | Property
DINT - - uu RO Yes - No
Shows the following error actual value for position control
0x60FC Position Demand Internal Value ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format alue bility | Allocation | Property
DINT - - pulse RO Yes - No
Shows the command input value for positioncontrol.
0x60FD Digital Inputs ALL
Variable Accessi PDO Change
Setting Range DVefla 0 Unit Store
Format alue bility | Allocation | Property
UDINT - - - RO Yes - No
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Shows digial input status

bit Descriptions
0 NOT(negative limit switch)
1 POT (positive limit switch)
2 HOME(origin sensor input)
3to 15 Reserved
16 DI #1(1/O pin 12), 0:Open, 1:Close
17 DI #2(1/O pin 13), 0:Open, 1:Close
18 DI #3(I/O pin 14), 0:Open, 1:Close
19 DI #4(I/O pin 15), 0:Open, 1:Close
20 DI #5(1/0 pin 16), 0:Open, 1:Close
21 DI #6(1/0O pin 17), 0:Open, 1:Close
22 DI #7(1/O pin 18), 0:Open, 1:Close
23 DI #8(I/O pin 19), 0:Open, 1:Close
16 DI #9(I/O pin 22), 0:Open, 1:Close
17 DI #10(1/O pin 23), 0:Open, 1:Close
18 DI #11(1/O pin 24), 0:Open, 1:Close
19 DI #12(1/O pin 25), 0:0Open, 1:Close
20 DI #13(1/O pin 26), 0:0pen, 1:Close
21 DI #14(1/O pin 27), 0:Open, 1:Close
22 DI #15(1/O pin 28), 0:Open, 1:Close
23 DI #16(1/O pin 29), 0:Open, 1:Close
24~30 Reserved
31 Reserved
Ox60FE Digital Outputs
Sublndex 0 Number of entries
\'/:zzrli’;b;? Setting Range Default Value|  Unit ACCéSSIbII PDO. Change Store
ity Allocation Property
USINT - 2 - RO No - No
Sublindex 1 Physical outputs
\I/:ariable Setting Range Default Value|  Unit ACC?SSib” PDO. Change Store
ormat ity Allocation Property
UDINT 0 to OXFFFFFFFF 0 - RW Yes At all times No
Sublndex 2 Bit mask
\llfgli%b;? Setting Range Default Value|  Unit Acc%s/sibil AIIE(I:Da%on Fc’:rgapl)r:e?ti/ Store
UDINT 0 to OXFFFFFFFF 0 - RW Yes At all times | Yes
Shows digital output status
= Physical outputs descriptions
bit Descriptions
0to 15 Reserved
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Forced output of DO#1(1/Opin 35, 36) (0:OFF, 1:ON)

1o Provided that the relevant bit mask (Ox60FE:02.16) is set to 1
Forced output of DO#1(1/Opin 37, 38) (0:OFF, 1:0ON)

o Provided that the relevant bit mask (Ox60FE:02.17) is set to 1
Forced output of DO#1(1/Opin 39, 40) (0:OFF, 1:ON)

18 Provided that the relevant bit mask (Ox60FE:02.18) is set to 1
Forced output of DO#1(1/Opin 41, 42) (0:0OFF, 1:0ON)

o Provided that the relevant bit mask (Ox60FE:02.19) is set to 1
Forced output of DO#1(1/Opin 43, 44) (0:OFF, 1:ON)

20 Provided that the relevant bit mask (Ox60FE:02.20) is set to 1
Forced output of DO#1(1/Opin 45, 46) (0:OFF, 1:0ON)

2 Provided that the relevant bit mask (Ox60FE:02.21) is set to 1
Forced output of DO#1(1/Opin 47, 48) (0:OFF, 1:ON)

2 Provided that the relevant bit mask (Ox60FE:02.22) is set to 1
Forced output of DO#1(1/Opin 49, 50) (0:0OFF, 1:0ON)

2 Provided that the relevant bit mask (Ox60FE:02.23) is set to 1

24 DO #loutput status (0:OFF, 1:0N)

25 DO #2output status (0:0OFF, 1:0N)

26 DO #3 output status (0:OFF, 1:0N)

27 DO #4output status (0:OFF, 1:0N)

28 DO #5output status (0:OFF, 1:0N)

29 DO #6output status (0:OFF, 1:0N)

30 DO #7output status (0:0OFF, 1:0N)

31 DO #8output status (0:OFF, 1:0N)

= Bit maskDescriptions

bit Descriptions
Oto 15 Reserved
16 DO#1(I/Opin 35, 36) output status setting (0:Disable, 1:Enable)
17 DO#2(I/Opin 37, 38) output status setting (0:Disable, 1:Enable)
18 DO #3(I/0 pin 39, 40)output status setting (0:Disable, 1:Enable)
19 DO #4(l/O pin 41, 42)output status setting (0:Disable, 1:Enable)
20 DO#1(I/Opin 43, 44) output status setting (0:Disable, 1:Enable)
21 DO#2(I/Opin 45, 46) output status setting (0:Disable, 1:Enable)
22 DO #3(I/0O pin 47, 48)output status setting (0:Disable, 1:Enable)
23 DO #4(l/O pin 49, 50)output status setting (0:Disable, 1:Enable)
24to0 31 Reserved
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O0x60FF Target Speed ALL
Variable Accessi PDO Change
Setting Range D\;efla Q. Unit Store
Format alue bility | Allocation | Property
—2147483648 to At all
DINT 5147483647 0 UU/s RW Yes times No
Sets the target speed at PV modeand CSV mode.
0x6502 Supported Drive Modes ALL
Variable Accessibil PDO Change
Setting Range Default Value|  Unit Store
Format ity Allocation Property
UDINT - 0x000003AD RO No - No
Shows the modes supported by the drive

bit Supported Modes Description

1 IP (Indexing Position/Pulse Input Position) 1: Supported

0 PP (Profile Position) 0: Not supported

1 VI (Speed) 0: Not supported

2 PV (Profile Speed) 0: Not supported

3 PT (Torque Profile) 0: Not supported

4 Reserved 0

5 HM (Homing) 1: Supported

6 IP (Interpolated Position) 0: Not Supported

7 CSP (Cyclic Synchronous Position) 0: Not supported

8 CSV (Cyclic Synchronous Speed) 0: Not supported

9 CST (Cyclic Synchronous Torque) 0: Not supported

10to 31 | Reserved 0




14. Maintenance and Checkup

14.

14.1

Maintenance and Checkup

Abnormality Diagnosis and Actions

Abnormality during operation sets off alarim or warning. In such cases, please check the
corresponding code and take appropriate actions. When the abnormality is not corrected
after such actions, please contact us at our service department.

14.2

Servo Alarm

Upon detecting abnormality, the drive sets off the servo alarm, and transitions to servo off
status ad stops. In such case, the stop method follows the set value of the emergency stop
setting (0x2013).

Alarm Code . .
Causes Checklist Troble shooting
Name
Motor cable error Wiring is incorrect and check short Replace motor cable
[
H‘- Lo Encoder cable error Wiring is incorrect and check short Replace encoder cable
IPM fault
(Overcurrent(H/W)) Motor ID [0x2000], encoder
type[0x2001], encoder form[0x2002] | Modifty motor label and
Parameter cable error : .
setting vaule should be same with parameter concordantly
Rl =% applied to motor label.
Over current Check if U/V/W phase
(Overcurrent(S/W)) . currentffset(0x2015~0x2017) is 5%
Check motor phase resistor or above of the rated current, Replace motor
Replace drive
gy ar Determine whether there is a conflict
L o or binding in the equipment.
Current limit exceeded Drive error
(Overcurrent(H/W)) — —
Please check condition of wiring
. . for FG. Match wire size of FG
Error by noize Check method to improve noise  of | itk wire size of drive main
wiring, install. circuit.
di Check wherther surrounding L di
surroundings temperature temperature is over 50 [C] ower surrounding temperature
Accumulated operate overload Change drive and motor
Rr o=t Continuous Overload alram percentage [0x2603] Checking the 9e
L tet capacitiy,

Regeneration overload

IPM temperature

load percentage is under 100%

Motor cable open

Check accumulated regenerative
overload[0x2606]

Adjust regenerarion resistor
setting[0x2009]

Use external regenerarion
resistor.

Drive setting direction

Check drive setting status

Refer “2. Wiring and Joint

Drive error

AL- 5

Current offset

Motor U/V/W phase current

offset oversetting

Check whether the U/V/W phase
current offset [0x2015~0x2017] are
5% of the rated current or highter.

Rerun adjusting phase current
offset
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Alarm Code . .
Causes Checklist Troble shooting
Name
If alarm occurs continually after
Drive error adjusting offset of pha_se current,
please replace new drive
because drive has problem.
Check if load which is accumulating
In case of sequent operating driving load rate[0x2603] Change drive and motor
i 0 itisi capacitiy.
that exceed rated load is below 100_A) when it is in pacitly. .
constant speed section and stop Please tune gains
Motor brake error Check set value, encoder wiring Provide power to motor brake
B Modify the parameter as same
,'?,'_ nj :.j ! Check encoder wiring, replace as motor label information.

Continuous overload

Parameter setting error

encoder

Check encoder wiring, replace
encoder

Set as proper value

Machine has problem

there is no problem for running

Check machine part.

Motor cable error

Wiring is incorrect and check short

Replace motor cable.

Encoder cable error

Wiring is incorrect and check short

Replace encoer cable.

AL-22

Drive temperature 1

surrounding temerature

Check wherther surrounding

temperature is over 50 [°C]

Lower surrounding temperature
of drive

Drive error

Check if displayed value 1 [0x260B]
of drive temperature is much
different with surrounding
temperature when it is normal
condition.

Replace the drive

RL-23

Regeneration overload

Capacity excess by high
frequency operationg or

Continue regenerative
operating

Check encoder abnormality, encoder
set value, encoder wiring, gain
setting, motor wiring, motor 1D,
electronic gear ratio,
speedcommand scale

Adjust value on 0x2009. Use
braking resistor

Parameter setting error

Check positionerrorrange (0x6065)
andpositionerrorexcess time
(0x6066) Set Value, wiring and limit
contact, gainset value, ecoder
setting, electronic gear ratop setting.
Check for equipment arrest and load
status.

Set as proper value

Emergency stop

Check emergency stop input.

Recheck the power supply

Drive error

Check excessive speed error alarm
detection level (0x2310), wiring and
limit contact, gainset value, encoder
setting, electronic gear ratio setting.
Check for equipment arrest and load
status.

Replace the drive

AL-24

Motor cable open

Motor cable error

Check whether cable is
disconnected.

Replace motor cable

Motor error

Check short circuit of U,V,W in
Motor (U-V, V-W, W-U)

Replace motor

Drive error

If specific alarm signal is
persistently occurred, It is highly
possible to have fault, so Kindly
recommend you to change the
servo drive.
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Alarm Code
Name Causes Checklist Troble shooting
. Check whether surrounding Lower the surrondng
Surrounding temperature :
- T-T g temp temperature is over 50[C] termpertaure of drive
0800

Drive temperature 2

Drive error

Comparing displayed drive
temperature 2 [0x260C] in normal
status and the surrounding
temperature.

Replace the drive

AL-2h

Encoder temperature

Reserved

By _an
L 1]
Encoder

communication

AL-3i

Encoder cable open

AL-3¢

Encoder data

Encoder cable error

Disconnect, wiring is incorrect and
check Short.

Replace encoder cable.

Parameter setting error

Value of [0x2001], [0x2002] is same

with application motor label.

Modify the parameter as

same as motor label information.

If modified value is not

applied to parameter, it is highly

possible to have fault,

So Kindly recommend you
change

the servo motor.

to

Encoder error

If alarm continue after servo on

again,

Replace drive. Because drive

may have problem.

AEH3E

Motor setting

Setting Motor ID

Value of [0x2000] is same with
application motor label.

Revise it with motor label

information equally. It is possible
to release alarm when power
off/on after adjusting parameter.

AL - 34

Encoder setting

Wiring is incorrect and
check Short.

Wiring is incorrect and check Short.

Replace encoder cable.

Encoder error

If alarm continue after servo on
again, Replace drive. Because

drive may have problem.

If alarm continue after servo on

AL-35

Low battery

Drive error again, Replace drive. Because
drive may have problem.
Revise it with motor label
information equally. It is
Parameter quatly

setting error

Check settting value [0x2005]

possible to release alarm when

power off/on after adjusting

parameter.

Bad connection
of battery No

connected.

Check status of battery access

Connect battery rightly.

When battery

voltage is low

Check whether voltage is over 3.3V

Replace bettery

23
=
L)
gy
D

Encoder cable

error

Wiring is incorrect and check short

Check shield and FG disconnect

Replace encoder cable.
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resolver error

Alerin Code Causes Checklist Troble shooting
Name
Sinusoidal ENC Parameter Check setting valud of encoder Check seti dor t
. ecK setting encoder e.
amplitude setting error type [0x2001] J g
If alarm continue after servo
gL -37 Drive error on again, R_eplace drive.
Because drive may have
Sinusoidal ENC problem.
frequncy If alarm continue after servo

on again, Replace drive.
Because drive may have
problem.

Nl oo
HL - 38

Z phase open

Drive / Motor combination
error

Check brand label code of motor
and drive.

Use motor and drive of same
brand label.

Encoder cable error

Wiring is incorrect and check
Short

Replace encoder cable.

Encoder error

If alarm continue after servo
on again, Replace drive.
Because drive may have
problem.

Drive error

If alarm continue after servo
on again, Replace drive.
Because drive may have
problem.

AL-H48

Under voltage

Main power input voltage
error

Check the main power voltage is
over 3phase 134[Vac]

Recheck the power supply.

Check DC link value [0x2605] is
over 190[Vdc] when main power
is accordingly input

running when power
voltage is low

Check wiring of main power
supply

Use 3 phase as supply
voltage.

AL-41

Over voltage

Main power input voltage
error

Check whether the main power
voltage is below 253[Vac]

Recheck the power supply.

Check DC link value [0x2605] is
below 405[V] when main power is
accordingly input

Replace the drive.

When braking resistor is
high

Check operating condition
regenerative resistance.

Review the regenerative
resistance consider the
operating condition and load.

Setting value of
acceleration/ deceleration

In case of many time for
acceleration/ deceleration

Set longer acceleration/
deceleration time

Drive error

If alarm continue after servo
on again, Replace drive.
Because drive may have
problem.

Ai-42

Main power fail

Main power input voltage
error

check voltage between phase 200-

230[Vac] of L1,L2,L3

Recheck power supply.

Parameter setting error

Check setting value arroding to state
of main power [0x2006]

Wire or set parameter as input
power on (possible 3 phase)

momentary power failure

Check setting value [0x2007]

Check main power source or
reduce value of [0x2007]

14-4
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Alarm Code
Causes Checklist Troble shooting
Name

If alarm continue after servo on
Drive error again, Replace drive. Because

drive may have problem.

oy oo Voltage between phase of Voltage between phase of C1, C2 .

AL-H3 C1, C2 error is within 200-230[Vac]. Recheck power supply of drive
Control power fail If alarm continue after servo on
Drive error again, Replace drive. Because

drive may have problem.

BL-58

Over speed limit

Motor Encoder error

Wiring is incorrect and check Short.

Replace motor cable.

Encoder cable error

Wiring is incorrect and check Short.

Replace encoder cable.

Parameter setting error

Value of [0x2000], [0x2001],
[0x2002] is same with application
motor label.

Modify the parameter as sams
as motor label information.

Check setting value [0x6091]

Set Electronic gear ratio low.

Check setting value[0x2100] ~
[0x211F]

Readjust gain according to
operating condtion.

Encoder error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

Drive error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

Parameter setting error

Check setting value [0x3000],
[0x3003], [0x3004].

Set up correct parameter
according to operating method.

Check [0x6091] Setting value

Set Electronic gear ratio low.

Check setting value on 0x6066 of
position error excess time, 0x6065 of

Set up correct parameter

F.‘L = 5 ! position error range according to operating method.
POS following Checking it was forced by drive
Machine part has problem part Check Machine part has problem
If alarm continue after servo on
Drive error again, Replace drive. Because
drive may have problem.
Motor cable error Disconnect, wiring is incorrect and Replace motor cable
check Short.
Disconnect, wiring is incorrect and
Encoder cable error check Short. Replace encoder cable
Value of [0x2000], [0x2001], Modify the parameter as sams
Parameter setting [0x2002] is same with application . :
motor label. as motor label information.
[ R . . .
AL-53 Check setting value [0x6091] Set Electronic gear ratio low.

Excessive SPD deviation

Machine part has problem

Checking it was forced by drive part
operating condition of limit contact

point sensor

Check Machine part.

Encoder error

If alarm continue after servo on
again, Replace drive. Because
drive may have problem.

BEESY

Encoder2 POS differnce

Reserved
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14. Maintenance and Checkup

Alarm Code Causes Checklist Troble shooting
Name
or o 7
8a '5 o Reserved
USB communication
[ R = |
AL-b Reserved
reserved
w J R e
Al 5 c Reserved
reserved
Restore initial parameter
Check parameter that parameter (0X1.011)' If you restore it,
. . setting up parameter would
When O/S is changed setting value was set as ) S
OES . . be changed into initial value.
AL -R3 maximum value of variable form

Parameter checksum

So set up parameter before
operating

If alarm continue after servo on

Drive error again, Replace drive. Because
drive may have problem.
[ R =l }
H"‘ ok Reserved
Parameter range
oy o.an
e tu Reserved
Drive motor combination
a1 - If alarm ocurrs continuously after
LT . : reinputing power, replace the
Drive error Contact customer service : )
Factory setting dr!ve due to possibility of fault of
drive.
[ S ]
AL = Reserved
GPIO setting
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14. Maintenance and Checkup

14.3

Servo Warning

Upon detecting abnormality corresponding to servo warning, the drive sets off the relevant
warning. In such case, the drive maintains normal operation. Warning is automatically
cleared when the cause is removed. Upon warning, please take appropriate actions. You can
set wheteher each warning is checked through warning mask setting (0x2014). To mask
servo warnings does not mean to remove risks associated with warnings, which may burn
the drive. Keep this in mind when configuring the mask settings.

; Warning WarningName
Pt Code
0 wo01 Main power fail
1 W02 Low encoder battery
2 Wo04 Software positionlimit
3 W08 Excessive DB current
4 W10 Operation overload
5 W20 Driver/motor combination fail
6 W40 Low voltage
7 W80 Emergency signalinput

Warning Status(CODE)

Description and Cause

Checklist

Name
Ko Main power fail The main power failed when the action in case of
e main power fail is set to warning in the main power
PWR_FAIL input mode setting (0x2006).
HOZ Low encoder battery Encoder battery is low, when applying absolute
LOW_BATT encoder
Loy Software position limit When using software position limit function,
et position command larger than the software
SW_POS_LMT position value was input.
HoH Excessive DB current
gug DB current exceeding the fault level was output
OV_DB_CUR
Operation overload Accumulated operation overload ratio reached the
warning level (0x2010).
i1Rg Check for equipmentclash or arrest
OV_LOAD Check load status, brake action, drive output
miss wiring, encoder miss wiring.
Check motir ID, drive ID, encoder setting
2a Driver/motor combination fail Motor’s current capacity is bigger than the drive’s
SETUP current capacity
e Low voltage The main power input voltage is under 190V when
HdH the action in case of main power fail is set to
UD VTG warning in the main power input mode
- setting(0x2006).
HE LD Emergency signalinput Check emergency stop contact signal, external
EMG 24V power
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14. Maintenance and Checkup

14.4 Overload Operating Characteristic Curve

B Servo Drive Overload Graph (1.0 kW)

leae fEeier AL-21 duration (sec) leae fEeier AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop

100 or below Infinite Infinite
110 55776 37937.7 210 100 50.1
120 13944 9483.9 220 60 38.5
130 6197.3 4215.1 230 40 30.3
140 3486 2371 240 30.3 9.7
150 1183 926 250 24.2 8.3
160 566 470 260 7 3.8
170 318 273 270 6.4 3.4
180 198 173 280 5.7 3.1
190 160 117 290 4 2.7
200 130 66 300 3 2

100000

10000 \

1000

Time
(Sec)

=== Operation

100

10

110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 290 300

Overload
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14. Maintenance and Checkup

B Servo Drive Overload Graph (2.0 kW/3.5 kW))

Load factor AL-21 duration (sec) Load factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop

100 or below Infinite Infinite
110 4602 4600 210 85 40
120 1208 1208 220 54 36
130 500 500 230 33 25
140 323 303 240 25 10
150 250 150 250 20 7.5
160 231 100 260 18 3.5
170 180 80 270 16 3.1
180 164 69 280 12 2.9
190 120 58 290 3.5 2.5
200 100 52 300 2.5 2

100000

10000

1000 \

100

Time
(Sec)

s Operation

10

=S

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Overload
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14. Maintenance and Checkup

B Servo Drive Overload Graph (5.0 kW)

Load factor AL-21 duration (sec) Load factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop

100 or below Infinite Infinite
110 4832 4832 210 66.8 44
120 1208 1208 220 50.1 36
130 536 536.8 230 38.5 26
140 302 302 240 30.3 4.7
150 257 154 250 24.2 4.4
160 229 100 260 18 2.1
170 200 85 270 16 1
180 165 70 280 14 1
190 131 61 290 8 1
200 103 52 300 5 1

100000

10000

1000 \

Time
(Sec)

100

10

RS
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14. Maintenance and Checkup

®  Servo Drive Overload Graph (7.5 kW)

Load factor AL-21 duration (sec) Load factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop

100 or below Infinite Infinite
110 5760 420 210 120 16
120 550 300 220 60 8
130 440 250 230 40 4
140 360 200 240 30 1.8
150 300 150 250 20 1.2
160 270 120 260 18 1
170 240 100 270 16 1
180 210 60 280 14 1
190 180 45 290 6 1
200 150 35 300 5 1

100000

10000

1000

Time

s Operation

56l \
100

10

\

110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 290 300

Overload
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14. Maintenance and Checkup

B Servo Drive Overload Graph (15.0 kW)

Load factor AL-21 duration (sec) Load factor AL-21 duration (sec)
(%) Turn Stop (%) Turn Stop

100 or below Infinite Infinite
110 5760 704 210 49 16.4
120 1998 698.4 220 42 13.5
130 630 524.2 230 27 3.8
140 540 350.1 240 19.6 2.8
150 324 176 250 12 2
160 271.8 135 260 10.2 1
170 210.6 94 270 6.8 1
180 162.9 60 280 3.4 1
190 111 32.8 290 3 1
200 56 19.3 300 2.7 1

100000

10000

1000

Time
(Sec)

100

10

T~
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14. Maintenance and Checkup

14.5 Motor Model & ID (Continued by next page)

Model ID Watt Note Model ID Watt Note
FEPO9A 261 900 FFP75G 297 7500
FEP15A 262 1500
FEP22A 263 2200 FGP22D 311 2200
FEP30A 264 3000 FGP35D 312 3500

FGP55D 313 5500
FEPO6D 265 600 FGP75D 314 7500
FEP11D 266 1100 FGP110D 315 11000
FEP16D 267 1600
FEP22D 268 2200 FGP12M 321 1200
FGP20M 322 2000
FEPO3M 269 300 FGP30M 323 3000
FEPO6M 270 600 FGP44M 324 4400
FEPOOM 271 900 FGP60M 325 6000
FEP12M 272 1200
FGP20G 331 1800
FEPO5G 273 450 FGP30G 332 2900
FEPO9G 274 850 FGP44G 333 4400
FEP13G 275 1300 FGP60G 334 6000
FEP17G 276 1700 FGP85G 335 8500
FGP110G 336 11000
FFP30A 281 3000 FGP150G 337 15000
FFP50A 282 5000
FFP22D 285 2200 SCPO4A 421 400
FFP35D 286 3500 SCPO6A 422 600
FFP55D 287 5500 SCPO8A 423 800
FFP75D 288 7500 SCP10A 424 1000
FFP12M 289 1200
FFP20M 290 2000
FFP30M 291 3000
FFP44M 292 4400
FFP20G 293 1800
FFP30G 294 2900
FFP44G 295 4400
FFP60G 296 6000
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14. Maintenance and Checkup

Model ID Watt Note
SGP35D 512 3500
SGP55D 513 5500
SGP75D 514 7500
SGP110D 515 11000
SGP12M 521 1200
SGP20M 522 2000
SGP30M 523 3000
SGP44M 524 4400
SGP60M 525 6000
SGP20G 531 1800
SGP30G 532 2900
SGP44G 533 4400
SGP60G 534 6000
SGP85G 535 8500

SGP150G 537 15000

Model ID Watt Note
SEPQO9A 461 900
SEP15A 462 1500
SEP22A 463 2200
SEP30A 464 3000
SEPO6D 465 600
SEP11D 466 1100
SEP16D 467 1600
SEP22D 468 2200
SEPO3M 469 300
SEPO6M 470 600
SEPO9M 471 900
SEP12M 472 1200
SEPO5G 473 450
SEP09G 474 850
SEP13G 475 1300
SEP17G 476 1700
SFP30A 481 3000
SFP50A 482 5000
SFP22D 485 2200
SFP35D 486 3500
SFP55D 487 5500
SFP75D 488 7500
SFP12M 489 1200
SFP20M 490 2000
SFP30M 491 3000
SFP44M 492 4400
SFP20G 493 1800
SFP30G 494 2900
SFP44G 495 4400
SFP60G 496 6000
SFP75G 497 7500
SGP22D 511 2200
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15. Communication Protocol

15. Communication Protocol

15.10verview and Communication Specifications

15.1.1 Overview

L7P drive is capable of connecting to the host controller (Handy Loader, HMI, PLC, PC, etc.) through
RS-422 serial communication, allowing the user to use such functiosn as commissioning, gain tuning,
parameter change and inexer operation.

In addition, up to 31 multiple L7P drives can be connected using multi-drop method, to allow for
operation and control through communication.

B Series Communication Connection using RS-422

Servo
PC Drive

P PR
e e G
- -;__‘_\\\-“\ conyerier OUT -

B Multi-Drop Connection using RS-422 (up to 31 drives)

Servo Servo Servo
PC Drive Drive Drive
IN IN IN
ouT ouT out [l

| USB to RS-422
Communication

converter

Note 2)When using PC as host controller, USB to RS-422 communication convertor is required.
Note 3) The servo drive’s IN/OUT connectorpins are internally connected 1 to 1, allowing for convenient

multi-drop wiring.
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15. Communication Protocol

15.1.2 Comunication Specifications and Connection

Diagram
B Communication Specifications
Item Specifications
Communication Standard ANSI/TIA/EIA-422 Standard
Communication Protocol MODBUS-RTU
Data bit 8bit
TDya;: Stop bit 1bit
Parity None
Syncrho Asyncrhonous method
9600 /19200/38400/57600 [bps]
Transmission Speed Speed can be selected at communication
spped setting [0x3002]
Transmission Distance Up to 200 [m]
Power Consumption Under 100[mA]

B RS-422 communication connectorpin connection

1 1
h 4 8 h 4 8
SHl= SHl=
ouT IN
Pin arrangement viewed from the front Pin arrangement viewed from the
side of the drive connector

STP Cable is recommended for stability of communication system.

Pin No. Pin Function Pin No. Pin Function
1 Not Used 5 TXD+
2 Not Used 6 RXD-
3 RXD+ 7 Not UsedNote 1)
4 TXD- 8 Not UsedNote 1)

Note 4)As for INconnector, 5V voltage is output to Pin No. 7 and Pin No. 8, to supply power to the handy
loader. Use for any other purpose is not allowed, and do not connect Pin No. 7 and Pin No. 8
when wiring.

Note 5)Connect TXD+ and TXD-, RXD+ and RXD- using twisted pair

Note 6) TXD and RXD of the above table is defined based on the servo drive.



15. Communication Protocol

15.2 Basic Structure of Communication Protocol

L7P Drive complies with the MODBUS-RTU Protocoal for communication. For issues not specified in
this manual, please see the related standards (Related Standard: Modbus Application Protocol

Specification 1.1b, 2006.12.28)

In addition, the transmission (Tx) and reception (Rx) concepts are defined in reference to the host.

15.2.1 Transmission/Reception Packet Structure

Maximum length of transmission/reception packet of MODBUS-RTU is 256 Byte. Please make sure the
total length of transmission/reception packet does not exceed 256 byte..

To classify packets, MODBUS-RTU Communication Mode requires emplty spaces of at least 3.5
characters at the starting point and the end point.

Packet1 Packet2 Packet3

AL

»
T T T Lt

\J

» -
%

at least 3.5 char at least 3.5 char 4.5 char

B Transmission Packet Structure

Additional | Functio
Address n Code Data Error Check

Byte 0 1 2 . . n-1 n
description Node ID Function Data . . CRC(MSB) CRC(LSB)

B Reception Packet Structure

[Normal Response]

Additional | Function
Address Code Data Error Check
Byte 0 1 2 . . n-1 n
description Node ID Function Data . . CRC(MSB) CRC(LSB)

[Abnormal Response]

Additional | Functio
Address n Code Data Error Check

Byte 0 1 2 3 4
descripti Function+ .
on Node ID 0x80 Exception code CRC(MSB) CRC(LSB)
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B Protocol Packet CodeDescriptions

= Node ID
This indicates the Node ID of the servo driver to transmit.

The Node ID of servoDrive can be configured with the external switch at the loader window. The set
Node ID can be viewed at parameter [0x2003].

= Function Code

Function Codes under Modbus-RTU Standardsupported by L7P Drive are as follows.

Comm Usage
Category and Descriptions ]
Code Read Write
0x01 Read Caoils O
0x02 Read Discrete Inputs O
0x03 Read Holding Registers O
0x04 Read Input Register O
PUBLIC Function
Code 0x05 Write Single Coil O
0x06 Write Single Register O
OxOF Write Multiple Coils O
0x10 Write Multi Register O

= Data

[Transmission] :In the case of Read Registercommand, Modbus address, number of registers,
and number of bytes, etc. are designated. In case of Write Register command, Modbus address,
number of bytes, and value to set, etc. are designated.

[Reception]: In the case of Read Register command, under normal response, Node ID and
Function Code are received as the same values as the transmitted values. The value of each
register is received in the order they were transmitted.

In the case of Write Single Register command, the same values as the transmitted values are
received. In the case of Write Multi Register, the starting address intended to write the data in with
the same values as the transmitted values and the number of registers are received.

Abnormal response consists of Node ID, Error Code and Exception Code. Packet structure of
abnormal response is the same regardless of the function code.

= CRC
Inputs 16bitCRC value. The values are divided into MSB/LSB, and transmitted one byte at a time.
= Exception Code

Exception codes for all function code abnormal responses supported by L7P Drive are defined as

follows.

Exception Code Description
0x01 Function Code not supported
0x02 Wrong register address
0x03 Wrong data value
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Exception Code

Description

0x04 Device malfunction
0x05 Data not ready
0x06 parameterlocked

15.2.2 ProtocoleCommand CodeDescriptions

(1) Read Coils (0x01)

Reads the values of sinlge bit and continuous bit block

B Request
Function code 1Byte 0x01
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Coils 2Bytes 1 to 2000 (0x7D0)
B Request OK
Function code 1Byte 0x01
Byte count 1Byte N*
Coil Status n Bytes n = Nor N+1
*N = Quantity of Outputs/8
B Response not OK
Error code 1Byte 0x81
Exception code 1Byte 0x01 ~ 0x04

Command code : Read Coils can read status of contacts of drive status input and outputl,2.

The corresponding address of drive status input and output 1,2 are as below.

B Drive status input 1, 2 communication address

Communication Communication
Output Accessi Output Accessi
address address
contacts bility contacts bility
10%l | 16%l 108l 16 Tl
0 0x0000 POT RW 16 0x0016 START RW
1 0x0001 NOT RW 17 0x0017 PAUSE RW
2 0x0002 HOME RW 18 0x0018 REGT RW
3 0x0003 STOP RW 19 0x0019 HSTART RW
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4 0x0004 PCON RW 20 0x0020 ISELO RW
5 0x0005 GAIN2 RW 21 0x0021 ISEL1 RW
6 0x0006 P_CL RW 22 0x0022 ISEL2 RW
7 0x0007 N_CL RW 23 0x0023 ISEL3 RW
8 0x0008 MODE RW 24 0x0018 ISEL4 RW
9 0x0009 Reserved RW 25 0x0025 ISEL5 RW
10 0x0010 EMG RW 26 0x0026 ABSRQ RW
11 0x0011 A_RST RW 27 0x0027 JSTART RW
12 0x0012 SV_ON RW 28 0x0028 JDIR RW
13 0x000D | SPD1/LVSF1 RW 29 0x001D PCLEAR RW
14 OxO00E | SPD2/LVSF2 RW 30 0x001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW
B Drive status output 1, 2 communication address
Communication Communication
e Output Accessi . Output Accessi
1082 | 167 contacts bility 108 6T~ contacts bility
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 IOUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 IOUT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 IOUT4 RO
39 0x0027 INSPD RO 55 0x0037 IOUT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
42 0x002A | Reserved RO 58 0x003A Reserved RO
43 0x002B | Reserved RO 59 0x003B Reserved RO
44 0x002C Reserved RO 60 0x003C Reserved RO
45 0x002D | Reserved RO 61 0x003D Reserved RO
46 0x002E Reserved RO 62 0x003E Reserved RO
47 0x002F Reserved RO 63 0x003F Reserved RO

For example 1) Reading status of BRAKE output contacts
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B Request
Node ) Starting Starting Quantity of Quantity of )
Function . . . . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x01 0x00 0x20 0x00 0x01 OxFC 0x00
B Request OK
Node ) Register )
Function | Byte Count CRC Hi CRC Lo
ID Value
0x01 0x01 0x01 0x01 0x90 0x48
- The status of BRAKE is High.
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x81 0x01 ~ 0x04 - -
(2) Read Discrete Inputs (0x02)
Reads the values of sinlge bit and continuous bit block
B Request
Function code 1Byte 0x02
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Registers 2Bytes 1 to 2000 (0x7D0)
B Request OK
Function code 1Byte 0x02
Starting Address 1Byte N*
Quantity of Registers N* x 1 Bytes
*N = Quantity of Inputs/8
B Response not OK
Error code 1Byte 0x82
Exception code 1Byte 0x01 ~ 0x04
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Command code : Read Discrete Inputs can read status of contacts of drive status input and output1,2

The corresponding address of drive status input and output 1,2 are as below.

B Drive status input 1, 2 communication address

Communication Communication
N Output Accessi . Output Accessi
contacts bility contacts bility
decimal | Hexa decimal Hexa
0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RW 17 0x0011 PAUSE RW
2 0x0002 HOME RW 18 0x0012 REGT RW
3 0x0003 STOP RW 19 0x0013 HSTART RW
4 0x0004 PCON RW 20 0x0014 ISELO RW
5 0x0005 GAIN2 RW 21 0x0015 ISEL1 RW
6 0x0006 P_CL RW 22 0x0016 ISEL2 RW
7 0x0007 N_CL RW 23 0x0017 ISEL3 RW
8 0x0008 MODE RW 24 0x0018 ISEL4 RW
9 0x0009 | Reserved RW 25 0x0019 ISEL5 RW
10 0x000A EMG RW 26 0x001A ABSRQ RW
11 0x000B A_RST RW 27 0x001B JSTART RW
12 0x000C SV_ON RW 28 0x001C JDIR RW
13 0x000D | SPD1/LVSF1 RW 29 0x001D PCLEAR RW
14 OxO000E | SPD2/LVSF2 RW 30 0x001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW
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B Drive status output 1, 2 communication address

Communication Communication
N Output Accessi . Output Accessi
contacts bility contacts bility
decimal | Hexa decimal Hexa
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 IOUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 IOUT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 IOUT4 RO
39 0x0027 INSPD RO 55 0x0037 IOUT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
42 0x002A | Reserved RO 58 0x003A Reserved RO
43 0x002B | Reserved RO 59 0x003B Reserved RO
44 0x002C | Reserved RO 60 0x003C Reserved RO
45 0x002D | Reserved RO 61 0x003D Reserved RO
46 0x002E Reserved RO 62 0x003E Reserved RO
47 0x002F Reserved RO 63 0x003F Reserved RO
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For example 1) Reading status of POT input contacts

B Request
Node i Starting Starting Quantity of | Quantity of :
Function . . . . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x02 0x00 0x00 0x00 0x01 0XB9 OxCA
B Request OK
Node ) Register )
Function | Byte Count CRC Hi CRC Lo
ID Value
0x01 0x02 0x01 0x00 OxA1 0x88
- The status of POT is Low.
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x82 0x01 ~ 0x04 - -
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(3) Read Holding Register (0x03)

Reads the values of single register (16bit data) and continuousregister block (16bit data

unit).
B Request
Function code 1Byte 0x03
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 1to 125 (0x7D)
B Request OK
Function code 1Byte 0x03
Starting Address 1Byte 2 X N*
Quantity of Registers N* x 2 Bytes
*N = Quantity of Registers
B Response not OK
Error code 1Byte 0x83
Exception code 1Byte 0x01 ~ 0x06

Examplel) reading a single parameter (current speed (Address: 0x2600))

B Request

"o | Functon | 357 cihi | address Lo | Register i, | Register o | CRCHi | CRCLo

0x01 0x03 0x26 0x00 0x00 0x01 Ox8F 0x42
B Request OK

Nloge Function | Byte Count sslﬂistﬁ: 5:'3?5; CRC Hi CLF; =

0x01 0x03 0x02 0x00 0x00 0xB8 0x44

- The current speed value is 0(or 0x0000).
B Response not OK

Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x83 0x01 ~ 0x06 - -
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Example 2) Reading multiple parameters (motorID(Address: 0x2000),
EncoderType(Address: 0x2001), number of encoder pulses per rotation (Address:
0x2002~0x2003))

B Request
Node . Starting Starting Quantity of Quantity of .
ID A Address Hi | Address Lo | Register Hi. Register Lo CRE IRl GrelE
0x01 0x03 0x20 0x00 0x00 0x04 Ox4F 0XC9
B Request OK
Node Function Byte Register | Register | Register | Register | Register Register
ID Count Value Hi | Value Lo | Value Hi | Value Lo | Value Hi Value Lo
0x01 0x03 0x08 0x00 0x0D 0x00 0x02 0x00 0x00
Register | Register .
Value Hi | Value Lo NS all CRELE
0x00 0x08 0x31 0X11

- motor ID(Address: 0x2000) value reads 13(or 0x000D), and Encodertype (Address: 0x2001) value reads
2(or 0x0002). Number of encoder pulses per rotation (Address: 0x2002~0x2003) is a 32bit data, so the
data must be swapped once read. Thus, the currently displayed balue 524288(or 0x00080000).

B Response not OK

Node ID Error Code Exception Code CRC Hi CRC Lo

0x01 0x83 0x01 ~ 0x06 - -
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(4) Read Input Register (0x04)

Reads binary values of single register (16bit data) and continuousregister (16bit data unit).

B Request
Function code 1Byte 0x04
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 0x0000 to 0x007D
B Request OK
Function code 1Byte 0x04
Starting Address 1Byte 2 X N*
Quantity of Registers N* x 2 Bytes
*N = Quantity of Input Registers
B Response not OK
Error code 1Byte 0x84
Exception code 1Byte 0x01 ~ 0x06

Examplel) Reading the parameter value of DriveStatus Output 1(Address: 0x2121)

B Request
Node . Starting Starting Quantity of Quantity of .
ID RIS Address Hi | Address Lo | Register Hi. Register Lo GRS Al GRE Lo
0x01 0x21 0x21 0x00 0x01 0x6B OxFC
B Request OK
Node n Register Register n CRC
D Function | Byte Count VLS B Vel Lo CRC Hi Lo
0x01 0x02 0x04 0x99 0x7B 0x9A

- DriveStatus Output 1(Address: 0x2121) is 0010010011001(0x0499): BRAKE, ZSPD, INPOS1, INSPD,
INPOS2 contact is output as high(Status 1).

B Response not OK

Node ID

Error Code

Exception Code

CRC Hi

CRC Lo

0x01

0x84

0x01 ~ 0x06
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(5) Write Single Coil (0x05)

Excute ON or OFF to the value of the single-bit input

B Request
Function code 1Byte 0x05
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Registers 2Bytes 0x0000 or OxFFOO

B Request OK

Function code 1Byte 0x05
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Registers 2Byte 0x0000 or OxFFOO

B Response not OK

Error code 1Byte 0x85

Exception code 1Byte 0x01 ~ 0x04

Command code : Write Single Coil can control single bit input of drive status input 1, 2.

The corresponding address of drive status input and output 1,2 are as below.

B Drive status output 1, 2 communication address

Communication Communication
Output Accessi Output Accessi
address address
contacts bility contacts bility
decimal | Hexa decimal Hexa
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 IOUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 IOUT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 IOUT4 RO
39 0x0027 INSPD RO 55 0x0037 IOUT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
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42 0x002A | Reserved RO 58 0x003A Reserved RO
43 0x002B Reserved RO 59 0x003B Reserved RO
44 0x002C Reserved RO 60 0x003C Reserved RO
45 0x002D | Reserved RO 61 0x003D Reserved RO
46 0x002E Reserved RO 62 0x003E Reserved RO
47 0x002F Reserved RO 63 0x003F Reserved RO
Example 1) Write ‘ON’ in the state of POT
B Request
Node ) Starting Starting Quantity of Quantity of )
Function . . . . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x05 0x00 0x00 OxFF 0x00 0X8C 0x3A
B Request OK
Node ) Starting Starting Quantity of Quantity of )
Function . . ) . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x05 0x00 0x00 OxFF 0x00 0X8C 0x3A
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x85 0x01 ~ 0x04 - -
Example 2) Write ‘OFF’ in the state of POT
B Request
Node ) Starting Starting Quantity of Quantity of )
Function . . . . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x05 0x00 0x00 0x00 0x00 0xCD OxCA
B Request OK
Node ) Starting Starting Quantity of Quantity of )
Function . . ) . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x05 0x00 0x00 0x00 0x00 0XCD OxCA

B Response not OK
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Node ID Error Code

Exception Code

CRC Hi

CRC Lo

0x01 0x85

0x01 ~ 0x04

(6) Write Single Register (0x06)

Writes value in single register (16bit data).

B Request
Function code 1Byte 0x06
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0000 to OXFFFF
B Request OK
Function code 1Byte 0x06
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0000 to OXFFFF
B Response not OK
Error code 1Byte 0x86
Exception code 1Byte 0x01 ~ 0x06
Example 1) Changing Inertia Ratio (Address: 0x2100) value to 200
B Request
Node : Starting Starting Quantity of Quantity of .
ID e Address Hi | Address Lo | Register Hi. Register Lo GG Al GRelLE
0x01 0x06 0x21 0x00 0x00 0xC8 0x82 0x60
B Request OK
Node . Starting Starting Quantity of Quantity of .
ID A Address Hi | Address Lo | Register Hi. Register Lo CRE IRl GrelE
0x01 0x06 0x21 0x00 0x00 0xC8 0x82 0x60

- Changes the inertia ratio (Address: 0x2100) value to 200(or 0x00C8).

B Response not OK

Node ID

Error Code

Exception Code

CRC Hi

CRC Lo

0x01

0x86

0x01 ~ 0x06

15-16




15. Communication Protocol

(7) Write Multiple Coils (0xOF)

Excute ON or OFF to the value of continuative bit input

B Request
Function code 1Byte OxOF
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Registers 2Bytes 0x0000 or OxFFOO
Byte Count 1Bytes N*
Outputs Value N* x 1 Byte

*N = Quantity of Outputs / 8

B Request OK

Function code 1Byte OxOF
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Registers 2Byte 0x0001 or 0x07B0

B Response not OK

Error code 1Byte Ox8F

Exception code 1Byte 0x01 ~ 0x04

Command code : Write Single Coil can control continuous bit input of drive status input 1, 2.

The corresponding address of drive status input and output 1,2 are as below.

B Drive status input 1, 2 communication address

Communication Communication
Output Accessi Output Accessi
address address
contacts bility contacts bility
decimal | Hexa decimal Hexa
0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RW 17 0x0011 PAUSE RW
2 0x0002 HOME RW 18 0x0012 REGT RW
3 0x0003 STOP RW 19 0x0013 HSTART RW
4 0x0004 PCON RW 20 0x0014 ISELO RW
5 0x0005 GAIN2 RW 21 0x0015 ISEL1 RW
6 0x0006 P_CL RW 22 0x0016 ISEL2 RW
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7 0x0007 N_CL RW 23 0x0017 ISEL3 RW
8 0x0008 MODE RW 24 0x0018 ISEL4 RW
9 0x0009 | Reserved RW 25 0x0019 ISEL5 RW
10 0x000A EMG RW 26 0x001A ABSRQ RW
11 0x000B A_RST RW 27 0x001B JSTART RW
12 0x000C SV_ON RW 28 0x001C JDIR RW
13 0x000D | SPD1/LVSF1 RW 29 0x001D PCLEAR RW
14 OxO00E | SPD2/LVSF2 RW 30 0x001E AOVR RW
15 0x000F SPD3 RW 31 0x001F Reserved RW
For example 1) Turn ON for POT input contact.
B Request
Node S Starting Starting Quantity of | Quantity of Byte
unction
ID Address Hi | Address Lo | Register Hi. Register Lo Count
0x01 OxOF 0x00 0x00 0x00 0x0B 0x02
|
Registers Registers .
. CRC Hi CRC Lo
Value Hi Value Lo
0X01 0x02 0x64 0x95
B Request OK
Node ) Starting Starting Quantity of | Quantity of )
Function . . . . CRC Hi CRC Lo
ID Address Hi | Address Lo | Register Hi. Register Lo
0x01 0x05 0x00 0x00 0x00 0x0B 0X14 0x0C
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 Ox8F 0x01 ~ 0x04 - -
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(8) Write Multi Register (0x10)

Writes value in continuous register block (16bit data unit).

B Request
Function code 1Byte 0x10
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0001 to 0x007B
Byte Count 1Byte 2 X N*
Registers Value N* x 2 Bytes value
*N = Quantity of Registers
B Request OK
Function code 1Byte 0x10
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2Byte 1to 123 (0x7B)
B Response not OK
Error code 1Byte 0x90
Exception code 1Byte 0x01 ~ 0x06

Example 1) Writing multiple parameter values (JogSpeed(Address: 0x2300),
JogAccelerationTime(Address: 0x2301), JogDeceleration Speed(Address: 0x2302))

B Request
Node Function Starting _ Starting Qua_mtity of ngntity of Byte
ID Address Hi | Address Lo | Register Hi. Register Lo Count
0x01 0x10 0x23 0x00 0x00 0x03 0x06
s | Gommers | Rgoes | Qe | Refies | e | orew | comew
0XF4 0x48 0x00 0x64 0x00 0x64 OXF7 0X4A

- Jogspeed(Address: 0x2300) value is changed to -3000(or 0xF448), and jogaccelerationtime(Address: 0x2301) and

jog deceleration time(Address: 0x2300) were changed to 100(or 0x0064).
B Request OK

"ib° | Functon | Gitecati | Address to | Regisier . | Regisierto | CRCHI | CRCLo
0x01 0x10 0x23 0x00 0x00 0x03 0X8B 0X8C
B Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x90 0x01 ~ 0x06 - -
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15.3 L7P Indexer Servo Drive Communication

Address Table

15.3.1 System Configuration Parameters

communication
parameter Variable Default
address parameter name Min Max Unit Accessibility
No. Format Value
decimal | hexadecimal
8192 0x2000 Motor ID 0x2000 UINT 13 1 9999 - RW
8193 0x2001 Encoder Type 0x2001 UINT 1 0 99 - RW
8194 0x2002 Encoder Pulse per Revolution 0x2002 UDINT 4096 0 1073741824 pulse RW
8196 0x2004 Node ID 0x2003 UINT - 0 65535 RO
8197 0x2005 Rotation Direction Select 0x2004 UINT 0 0 1 - RW
8198 0x2006 Absolute Encoder Configuration 0x2005 UINT 0 0 1 - RW
8199 0x2007 Main Power Fail Check Mode 0x2006 UINT 0 0 255 - RW
8200 0x2008 Main Power Fail Check Time 0x2007 UINT 20 0 5000 ms RW
8201 0x2009 7SEG Display Selection 0x2008 UINT 0 0 100 - RW
Regeneration Brake
8202 0x200A 0x2009 UINT 0 0 1 - RW
Resistor Configuration
Regeneration Brake
8203 0x200B 0x200A UINT 100 0 200 % RW
Resistor Derating Factor
Regeneration Brake
8204 0x200C 0x200B UINT 0 0 100 ohm RW
Resistor Value
Regeneration Brake
8205 0x200D 0x200C UINT 0 0 30000 watt RW
Resistor Power
Peak Power of Regeneration
8206 0x200E 0x200D UINT 100 1 50000 watt RW
Brake Resistor
Duration Time @ Peak Power of
8207 0x200F 0x200E UINT 5000 1 50000 ms RW
Regeneration Brake Resistor
8208 0x2010 Overload Check Base 0x200F UINT 100 10 120 % RW
8209 0x2011 Overload Warning Level 0x2010 UINT 50 10 100 % RW
8210 0x2012 PWM Off Delay Time 0x2011 UINT 10 0 1000 ms RW
8211 0x2013 Dynamic Brake Control Mode 0x2012 UINT 0 0 3 - RW
8212 0x2014 Emergency Stop Configuration 0x2013 UINT 1 0 1 - RW
8213 0x2015 Warning Mask Configuration 0x2014 UINT 0 0 OxFFFF - RW
8214 0x2016 U Phase Current Offset 0x2015 INT 0 -1000 1000 0.10% RW
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8215 0x2017 V Phase Current Offset 0x2016 INT 0 -1000 1000 0.10% RW
8216 0x2018 W Phase Current Offset 0x2017 INT 0 -1000 1000 0.10% RW
8217 0x2019 Magnetic Pole Pitch 0x2018 UINT 2400 1 65535 0.01Tmm RW
8218 0x201A Linear Scale Resolution 0x2019 UINT 1000 1 65535 nm RW
8219 0x201B Commutation Method 0x201A UINT 0 0 2 - RW
8220 0x201C Commutation Current 0x201B UINT 500 0 1000 0.10% RW
8221 0x201D Commutation Time 0x201C UINT 1000 500 5000 ms RW

Grating Period of Sinusoidal

8222 0x201E 0x201D UINT 40 1 65535 Um RW
Encoder

8223 0x201F Homing Done Behaviour 0x201E UINT 0 0 1 - RW

8224 0x2020 Velocity Function Select 0x201F UINT 0 0 2 - RW

8225 0x2021 Motor Hall Phase Config 0x2020 UINT 0 0 1 - RW

15.3.2 Control Parameters

communication address parameter Variable Default
parameter name Min Max Unit Accessibility
decimal hexadecimal No. Format Value
8448 0x2100 Inertia Ratio 0x2100 UINT 100 0 3000 % RW
8449 0x2101 Position Loop Gain 1 0x2101 UINT 50 0 500 1/s RW
8450 0x2102 Speed Loop Gain 1 0x2102 UINT 75 0 2000 Hz RW

Speed Loop Integral Time
8451 0x2103 0x2103 UINT 50 1 1000 ms RW
Constant 1

Torque Command Filter Time

8452 0x2104 0x2104 UINT 0 0 1000 0.1ms RW
Constant 1

8453 0x2105 Position Loop Gain 2 0x2105 UINT 30 0 500 s RW

8454 0x2106 Speed Loop Gain 2 0x2106 UINT 50 0 2000 Hz RW

Speed Loop Integral Time
8455 0x2107 0x2107 UINT 50 1 1000 ms RW
Constant 2

Torque Command Filter Time
8456 0x2108 0x2108 UINT 0 0 1000 0.1ms RW
Constant 2

Position Command Filter Time
8457 0x2109 0x2109 UINT 0 0 10000 0.1ms RW
Constant

Position Command Average
8458 0x210A 0x210A UINT 0 0 1000 0.1ms RW
Filter Time Constant
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Speed Feedback Filter Time
8459 0x210B 0x210B UINT 2 1000 0.1ms RW
Constant
8460 0x210C Speed Feed-forward Gain 0x210C UINT 0 100 % RW
Speed Feed-forward Filter Time
8461 0x210D 0x210D UINT 10 1000 0.1ms RW
Constant
8462 0x210E Torque Feed-forward Gain 0x210E UINT 0 100 % RW
Torque Feed-forward Filter Time
8463 0x210F 0x210F UINT 10 1000 0.1ms RW
Constant
8464 0x2110 Torque Limit Function Select 0x2110 UINT 2 4 - RW
External Positive Torque Limit
8465 0x2111 0x2111 UINT 3000 5000 0.1% RW
Value
External Negative Torque Limit
8466 0x2112 0x2112 UINT 3000 5000 0.1% RW
Value
8467 0x2113 Emergency Stop Torque 0x2113 UINT 1000 5000 0.1% RW
8468 0x2114 P/PI Control Conversion Mode 0x2114 UINT 0 4 - RW
8469 0x2115 P Control Switch Torque 0x2115 UINT 500 5000 0.1% RW
8470 0x2116 P Control Switch Speed 0x2116 UINT 100 6000 rpm RW
8471 0x2117 P Control Switch Acceleration 0x2117 UINT 1000 60000 rpm/s RW
8472 0x2118 P Control Switch Following Error 0x2118 UINT 100 60000 pulse RW
8473 0x2119 Gain Conversion Mode 0x2119 UINT 0 7 - RW
8474 0x211A Gain Conversion Time 1 0x211A UINT 2 1000 ms RW
8475 0x211B Gain Conversion Time 2 0x211B UINT 2 1000 ms RW
8476 0x211C Gain Conversion Waiting Time 1 0x211C UINT 0 1000 ms RW
8477 0x211D Gain Conversion Waiting Time 2 0x211D UINT 0 1000 ms RW
8478 0x211E Dead Band for Position Control 0x211E UINT 0 1000 uu RW
8479 0x211F Drive Control Input 1 0x211F UINT 0 OXFFFF - RW
8480 0x2120 Drive Control Input 2 0x2120 UINT 0 OXFFFF - RW
8481 0x2121 Drive Status Output 1 0x2121 UINT 0 OXFFFF - RO
8482 0x2122 Drive Status Output 2 0x2122 UINT 0 OXFFFF - RO
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15.3.3 Input and Output Parameters

communication address parameter Variable Default
parameter name Min Max Unit Accessibility
decimal hexadecimal No. Format Value
8704 0x2200 Digital Input Signal 1 Selection 0x2200 UINT 0x000F 0 OXFFFF - RW
8705 0x2201 Digital Input Signal 2 Selection 0x2201 UINT 0x0001 0 OXFFFF - RW
8706 0x2202 Digital Input Signal 3 Selection 0x2202 UINT 0x0002 0 OXFFFF - RW
8707 0x2203 Digital Input Signal 4 Selection 0x2203 UINT 0x000C 0 OxFFFF - RW
8708 0x2204 Digital Input Signal 5 Selection 0x2204 UINT 0x0001 0 OxFFFF - RW
8709 0x2205 Digital Input Signal 6 Selection 0x2205 UINT 0x0010 0 OxFFFF - RW
8710 0x2206 Digital Input Signal 7 Selection 0x2206 UINT 0x0012 0 OxFFFF - RW
8711 0x2207 Digital Input Signal 8 Selection 0x2207 UINT 0x000B 0 OxFFFF - RW
8712 0x2208 Digital Input Signal 9 Selection 0x2208 UINT 0x0003 0 OxFFFF - RW
8713 0x2209 Digital Input Signal 10 Selection 0x2209 UINT 0x0013 0 OXFFFF - RW
8714 0x220A Digital Input Signal 11 Selection 0x220A UINT 0x0014 0 OXFFFF - RW
8715 0x220B Digital Input Signal 12 Selection 0x220B UINT 0x0015 0 OXFFFF - RW
8716 0x220C Digital Input Signal 13 Selection 0x220C UINT 0x0016 0 OXFFFF - RW
8717 0x220D Digital Input Signal 14 Selection 0x220D UINT 0x0017 0 OXFFFF - RW
8718 0x220E Digital Input Signal 15 Selection 0x220E UINT 0x0018 0 OXFFFF - RW
8719 0x220F Digital Input Signal 16 Selection 0x220F UINT 0x0019 0 OxFFFF - RW
8720 0x2210 Digital Output Signal 1 Selection 0x2210 UINT 0x8002 0 OxFFFF - RW
8721 0x2211 Digital Output Signal 2 Selection 0x2211 UINT 0x0003 0 OxFFFF - RW
8722 0x2212 Digital Output Signal 3 Selection 0x2212 UINT 0x8001 0 OxFFFF - RW
8723 0x2213 Digital Output Signal 4 Selection 0x2213 UINT 0x0005 0 OxFFFF - RW
8724 0x2214 Digital Output Signal 5 Selection 0x2214 UINT 0x0010 0 OxFFFF - RW
8725 0x2215 Digital Output Signal 6 Selection 0x2215 UINT 0x0011 0 OXFFFF - RW
8726 0x2216 Digital Output Signal 7 Selection 0x2216 UINT 0x000A 0 OXFFFF - RW
8727 0x2217 Digital Output Signal 8 Selection 0x2217 UINT 0x0006 0 OXFFFF - RW
Analog Torque
8728 0x2218 0x221C UINT 100 0 OxFFFF 0.1%/V RW
Input(command/limit) Scale
Analog Torque
8729 0x2219 0x221D INT 0 -1000 1000 mV RW
Input(command/limit) Offset
8730 0x221A Analog Velociity Override Mode 0x221E UINT 0 0 1 - RW
Analog Velocity
8731 0x221B 0x221F INT 0 -1000 1000 mV RW
Input(command/override) Offset
8732 0x221C Analog Monitor Output Mode 0x2220 UINT 0 0 1 - RW
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8733 0x221D Analog Monitor Channel 1 Select 0x2221 UINT 0 65535 RW
8734 0x221E Analog Monitor Channel 2 Select 0x2222 UINT 1 65535 RW
8736 0x2220 Analog Monitor Channel 1 Offset 0x2223 DINT 0 0x40000000 RW
8738 0x2222 Analog Monitor Channel 2 Offset 0x2224 DINT 0 0x40000000 RW
8740 0x2224 Analog Monitor Channel 1 Scale 0x2225 UDINT 500 0x40000000 RW
8742 0x2226 Analog Monitor Channel 2 Scale 0x2226 UDINT 500 0x40000000 RW
Analog Velocity Command Filter
8744 0x2228 0x2227 UINT 2 1000 RW
Time Constant
Analog Torque Command Filter Time
8745 0x2229 0x2228 UINT 2 1000 RW
Constant
8746 0x222A Analog Velocity Command Scale 0x2229 INT 100 1000 RW
Analog Velocity Command Clamp
8747 0x222B 0x222A UINT 0 100 RW
Level
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15.3.4 Speed Operation Parameters

communication
parameter Variable | Default
address parameter name Min Max Unit Accessibility
No. Format Value
decimal | hexadecimal
8960 0x2300 Jog Operation Speed 0x2300 INT 500 -6000 6000 rpm RW
8961 0x2301 Speed Command Acceleration Time 0x2301 UINT 200 0 10000 ms RW
8962 0x2302 Speed Command Deceleration Time 0x2302 UINT 200 0 10000 ms RW
8963 0x2303 Speed Command S-curve Time 0x2303 UINT 0 0 1000 ms RW
8964 0x2304 Program Jog Operation Speed 1 0x2304 INT 0 -6000 6000 rpm RW
8965 0x2305 Program Jog Operation Speed 2 0x2305 INT 500 -6000 6000 rpm RW
8966 0x2306 Program Jog Operation Speed 3 0x2306 INT 0 -6000 6000 rpm RW
8967 0x2307 Program Jog Operation Speed 4 0x2307 INT -500 -6000 6000 rpm RW
8968 0x2308 Program Jog Operation Time 1 0x2308 UINT 500 0 10000 ms RW
8969 0x2309 Program Jog Operation Time 2 0x2309 UINT 5000 0 10000 ms RW
8970 0x230A Program Jog Operation Time 3 0x230A UINT 500 0 10000 ms RW
8971 0x230B Program Jog Operation Time 4 0x230B UINT 5000 0 10000 ms RW
8972 0x230C Index Pulse Search Speed 0x230C INT 20 -1000 1000 rpm RW
8973 0x230D Speed Limit Function Select 0x230D UINT 0 0 3 - RW
Speed Limit Value at Torque Control
8974 0x230E 0x230E UINT 1000 0 6000 rpm RW
Mode
8975 0x230F Over Speed Dection Level 0x230F UINT 6000 0 10000 rpm RW
8976 0x2310 Excessive Speed Error Detection Level 0x2310 UINT 5000 0 10000 rpm RW
8977 0x2311 Servo-Lock Function Select 0x2311 UINT 0 0 1 - RW
8978 0x2312 Multi-Step Operation Speed 1 0x2312 INT 0 -32768 32767 rpm RW
8979 0x2313 Multi-Step Operation Speed 2 0x2313 INT 10 -32768 32767 rpm RW
8980 0x2314 Multi-Step Operation Speed 3 0x2314 INT 50 -32768 32767 rpm RW
8981 0x2315 Multi-Step Operation Speed 4 0x2315 INT 100 -32768 32767 rpm RW
8982 0x2316 Multi-Step Operation Speed 5 0x2316 INT 200 -32768 32767 rpm RW
8983 0x2317 Multi-Step Operation Speed 6 0x2317 INT 500 -32768 32767 rpm RW
8984 0x2318 Multi-Step Operation Speed 7 0x2318 INT 1000 -32768 32767 rpm RW
8985 0x2319 Multi-Step Operation Speed 8 0x2319 INT 1500 -32768 32767 rpm RW
8986 0x231A Velocity Command Switch Select 0x231A UINT 0 0 3 - RW
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15.3.5 Miscellaneous Parameters

communication
address parameter Variable | Default
parameter name Min Max Unit Accessibility
hexadecim No. Format Value
decimal
al
9216 0x2400 Software Position Limit Function Select 0x2400 UINT 0 0 3 - RW
9217 0x2401 INPOS1 Output Range 0x2401 UINT 100 0 60000 uu RW
9218 0x2402 INPOSL1 Output Time 0x2402 UINT 0 0 1000 ms RW
9219 0x2403 INPOS2 Output Range 0x2403 UINT 100 0 60000 uu RW
9220 0x2404 ZSPD Output Range 0x2404 UINT 10 0 6000 rpm RW
9221 0x2405 TGON Output Range 0x2405 UINT 100 0 6000 rpm RW
9222 0x2406 INSPD Output Range 0x2406 UINT 100 0 6000 rpm RW
9223 0x2407 BRAKE Output Speed 0x2407 UINT 100 0 6000 rpm RW
9224 0x2408 BRAKE Output Delay Time 0x2408 UINT 100 0 1000 ms RW
9225 0x2409 Torque Limit at Homing Using Stopper 0x2409 UINT 250 0 2000 0.10% RW
9226 0x240A Duration Time at Homing Using Stopper 0x240A UINT 50 0 1000 ms RW
9227 0x240B Modulo Mode 0x240B UINT 0 0 5 - RW
9228 0x240C Modulo Factor 0x240C DINT 3600 1 Ox3FFFFFFF uu RW
9230 0x240E User Drive Name 0x240D STRING Drive uu RW
9238 0x2416 Individual Parameter Store 0x240E UINT 0 0 1 - RW
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15.3.6 Advanced Control Parameters

communication address parameter Variable | Default
parameter name Min Max Unit Accessibility

decimal hexadecimal No. Format Value
9472 0x2500 Adaptive Filter Function Select 0x2500 UINT 0 0 5 - RW
9473 0x2501 Notch Filter 1 Frequency 0x2501 UINT 5000 50 5000 Hz RW
9474 0x2502 Notch Filter 1 Width 0x2502 UINT 1 1 100 Hz RW
9475 0x2503 Notch Filter 1 Depth 0x2503 UINT 1 1 5 - RW
9476 0x2504 Notch Filter 2 Frequency 0x2504 UINT 5000 50 5000 Hz RW
9477 0x2505 Notch Filter 2 Width 0x2505 UINT 1 1 100 Hz RW
9478 0x2506 Notch Filter 2 Depth 0x2506 UINT 1 1 5 - RW
9479 0x2507 Notch Filter 3 Frequency 0x2507 UINT 5000 50 5000 Hz RW
9480 0x2508 Notch Filter 3 Width 0x2508 UINT 1 1 100 Hz RW
9481 0x2509 Notch Filter 3 Depth 0x2509 UINT 1 1 5 - RW
9482 0x250A Notch Filter 4 Frequency 0x250A UINT 5000 50 5000 Hz RW
9483 0x250B Notch Filter 4 Width 0x250B UINT 1 1 100 Hz RW
9484 0x250C Notch Filter 4 Depth 0x250C UINT 1 1 5 - RW
9485 0x250D On-line Gain Tuning Mode 0x250D UINT 0 0 1 - RW
9486 0x250E System Rigidity for Gain Tuning 0x250E UINT 5 1 20 - RW

On-line Gain Tuning Adaptation

9487 0x250F 0x250F UINT 1 1 5 - RW
Speed

9488 0x2510 Off-line Gain Tuning Direction 0x2510 UINT 0 0 1 - RW

9489 0x2511 Off-line Gain Tuning Distance 0x2511 UINT 5 1 10 - RW

9490 0x2512 Disturbance Observer Gain 0x2512 UINT 0 0 100 % RW

Disturbance Observer Filter Time
9491 0x2513 0x2513 UINT 10 0 1000 0.1ms RW
Constant

9492 0x2514 Current Controller Gain 0x2514 UINT 100 1 150 % RW

Vibration Supression Filter
9493 0x2515 0x2515 UINT 0 0 5 - RW
Configuration

Vibration Supression Filter 1
9494 0x2516 0x2516 UINT 0 0 2000 0.1Hz RW
Frequency

9495 0x2517 Vibration Supression Filter 1 Damping 0x2517 UINT 0 0 5 - RW

Vibration Supression Filter 2
9496 0x2518 0x2518 UINT 0 0 2000 0.1Hz RW
Frequency

9497 0x2519 Vibration Supression Filter 2 Damping 0x2519 UINT 0 0 5 - RW
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15.3.7 Monitoring Parameters

communication address parameter Variable Default
parameter name Min Max Unit Accessibility
decimal hexadecimal No. Format Value
9728 0x2600 Feedback Speed 0x2600 INT - - - rpm RO
9729 0x2601 Command Speed 0x2601 INT - - - rpm RO
9730 0x2602 Following Error 0x2602 DINT - - - pulse RO
9732 0x2604 Accumulated Operation Overload 0x2603 INT - - - 0.10% RO
Instantaneous Maximum Operation
9733 0x2605 0x2604 INT - - - 0.10% RO
Overload
9734 0x2606 DC-Link Voltage 0x2605 UINT - - - Volt RO
Accumulated Regeneration
9735 0x2607 0x2606 INT - - - 0.10% RO
Overload
9736 0x2608 SingleTurn Data 0x2607 UDINT - - - pulse RO
9738 0x260A Mechanical Angle 0x2608 UINT - - - 0.1deg RO
9739 0x260B Electrical Angle 0x2609 INT - - - 0.1deg RO
9740 0x260C MultiTurn Data 0x260A DINT - - - rev RO
9742 0x260E Drive Temperature 1 0x2608B INT - - - °C RO
9743 0x260F Drive Temperature 2 0x260C INT - - - °C RO
9744 0x2610 Encoder Temperature 0x260D INT - - - °C RO
9745 0x2611 Motor Rated Speed 0x260E UINT - - - rpm RO
9746 0x2612 Motor Maximum Speed 0x260F UINT - - - rpm RO
9747 0x2613 Drive Rated Current 0x2610 UINT - - - 0.1A RO
9748 0x2614 FPGA Version 0x2611 STRING - - - - RO
9751 0x2617 Hall Signal Display 0x2612 UINT - - - - RO
9752 0x2618 Bootloader Version 0x2613 STRING - - - - RO
9755 0x261B Warning Code 0x2614 UINT - - - - RO
9756 0x261C Analog Input 1 Value 0x2615 INT - - - mv RO
9757 0x261D Analog Input 2 Value 0x2616 INT - - - mv RO
9763 0x2623 RMS Operation Overload 0x2619 INT 0.1% RO
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15.3.8 Procedures and Alarm History

communication address parameter Variable | Default
parameter name Min Max Unit Accessibility
decimal hexadecimal No. Format Value
9984 0x2700 Procedure Command Code 0x2700 UINT 0 0 OXFFFF - RW
9985 0x2701 Procedure Command Argument 0x2701 UINT 0 0 OXFFFF - RW

15.3.9 3rd Party Motor Parameters

communication address parameter Variable Default
parameter name Min Max Unit Accessibility
decimal hexadecimal No. Format Value
10240 0x2800 [Third Party Motor] Type 0x2800 UINT 0 0 1 - RW
10241 0x2801 [Third Party Motor] Number of Poles 0x2801 UINT 8 2 1000 - RW
10242 0x2802 [Third Party Motor] Rated Current 0x2802 FP32 2.89 - - Arms RW
10244 0x2804 [Third Party Motor] Maximum Current 0x2803 FP32 8.67 - - Arms RW
10246 0x2806 [Third Party Motor] Rated Speed 0x2804 UINT 3000 1 60000 rpm RW
10247 0x2807 [Third Party Motor] Maximum Speed 0x2805 UINT 5000 1 60000 rpm RW
10248 0x2808 [Third Party Motor] Inertia 0x2806 FP32 0.321 - - Kg RW
Kg.m2.1
10250 0x280A [Third Party Motor] Torque Constant 0x2807 FP32 0.46 - - RW
0-4
10252 0x280C [Third Party Motor] Phase Resistance 0x2808 FP32 0.82 - - ohm RW
10254 0x280E [Third Party Motor] Phase Inductance 0x2809 FP32 3.66 - - Mh RW
10256 0x2810 [Third Party Motor] TN Curve Data 1 0x280A UINT 3000 1 60000 rpm RW
10258 0x2812 [Third Party Motor] TN Curve Data 2 0x280B FP32 100 - - % RW
10260 0x2814 [Third Party Motor] Hall Offset 0x280C UINT 0 0 360 deg RW
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15.3.10 CiA402 parameters

communication address parameter Variable
parameter name Default Value Min Max Unit Accessibility
decimal hexadecimal No. Format

24576 0x6000 Reserved 0x603F UINT 0 - - - RO
24577 0x6001 Reserved 0x6040 UINT - - - - -

24578 0x6002 Reserved 0x6041 UINT - - - - -

24579 0x6003 Quick Stop Option Code 0x605A INT 2 0 4 - RW
24580 0x6004 Shutdown Option Code 0x605B INT 0 1 1 - RW

Disable Operation Option
24581 0x6005 0x605C INT 1 0 1 - RW
Code

24582 0x6006 Halt Option Code 0x605D INT 0 0 4 - RW
24583 0x6007 Fault Reaction Option Coed 0x605E INT 0 0 0 - RW
24584 0x6008 Modes of Operation 0x6060 SINT -1 -1 10 - RW
24585 0x6009 Modes of Operation Display 0x6061 SINT - - - - RO
24586 0x600A Position Demand Valude 0x6062 DINT - - - uu RO
24588 0x600C Position Actual Internal Value 0x6063 DINT - - - Pulse RO
24590 0x600E Position Actual Value 0x6064 DINT - - - uu RO
24592 0x6010 Following Error Window 0x6065 UDINT 600000 0 1073741823 uu RW
24594 0x6012 Following Error Timeout 0x6066 UINT 0 0 65535 ms RW
24595 0x6013 Position Window 0x6067 UDINT 100 0 1073741823 uu RW
24597 0x6015 Position Window Time 0x6068 UINT 0 0- 65535 ms RW
24598 0x6016 Velocity Demand Value 0x606B DINT - - - UU/s RO
24600 0x6018 Velocity Actual Value 0x606C DINT - - - UU/s RO
24602 0x601A Velocity Window 0x606D UINT 20000 0 65535 Uu/s RW
24603 0x601B Velocity Window Time 0x606E UINT 0 0 65535 ms RW
24604 0x601C Target Torque 0x6071 INT 0 -5000 5000 0.1% RW
24605 0x601D Maximum Torque 0x6072 UINT 3000 0 5000 0.1% RW
24606 0x601E Torque Demand Value 0x6074 INT - - - 0.1% RO
24607 0x601F Motor Rated Torque 0x6076 UDINT - - - mNm RO
24609 0x6021 Torque Actual Value 0x6077 INT - - - 0.1% RO
24610 0x6022 Reserved 0x607A DINT - -- - - -

24612 0x6024 Home Offset 0x607C DINT 0 -536870912 536870911 uu RW
24616 0x6028 Software Position Limit (Min) 0x607D:01 DINT -10000000000 -1073741824 1073741824 uu RW
24618 0x602A Software Position Limit (Max) 0x607D:02 DINT 10000000000 -1073741824 1073741824 uu RW
24620 0x602C Reserved 0x607F DINT - -- - - -

24622 0x602E Reserved 0x6081 DINT - -- - - -
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24624 0x6030 Reserved 0x6083 DINT - -- - - -
24626 0x6032 Reserved 0x6084 DINT - -- - - -
Uu/s
24628 0x6034 Quick Stop Deceleration 0x6085 DINT 200000 0 Ox7FFFFFFF RW
2
24630 0x6038 Reserved 0x6087 DINT - -- - - -

Gear Ratio (Motor
24634 0x603A 0x6091:01 UDINT 1 0 0x40000000 - RO
revolutions)

24636 0x603C Gear Ratio (Shaft revolutions) | 0x6091:02 UDINT 1 0 0x40000000 - RO
24638 0x603E Homing Method 0x6098 INT 34 -128 127 - RW
24641 0x6041 Homing Speed (switch) 0x6099:01 DINT 500000 0 0x40000000 Uu/s RW
24643 0x6043 Homing Speed (zero) 0x6099:02 DINT 100000 0 0x40000000 Uu/s RW
Uu/s
24645 0x6045 Homing Acceleration 0x609A UDINT 200000 0 0x40000000 RW
2

24647 0x6047 Reserved 0x60B0 DINT - - - - -

24649 0x6049 Velocity Offset 0x60B1 DINT 0 -2147483648 2147483648 Uu/s RW
24651 0x604B Torque Offset 0x60B2 INT 0 -5000 5000 0.1% RW
24652 0x604C Touch Probe Function 0x60B8 UINT 0x0033 0 OXffff - RW
24653 0x604D Touch Probe Status 0x60B9 UINT - - - - RO

Touch Prove 1 Positive Edge

24654 0x604E - 0x60BA DINT - - - uu RO
Position Value

Touch Prove 1 Negative Edge
24656 0x6050 0x60BB DINT - - - uu RO
Position Value

Touch Prove 2 Positive Edge
24658 0x6052 0x60BC DINT - - - uu RO

Position Value

Touch Prove 2 Negative Edge
24660 0x6054 0x60BD DINT - - - uu RO

Position Value

24668 0x605C Positive Torque Limit Value 0x60EQ UINT 1000 0 5000 0.1% RW
24669 0x605D Negative Torque Limit Value 0x60E1 UINT 1000 0 5000 0.1% RW
24670 0x605E Following Error Actual Value 0x60F4 DINT - - - uu RO

Position Demand Internal

24672 0x6060 0x60FC DINT - - - Pulse RO
Value

24674 0x6062 Digital Inputs 0x60FD UDINT - - - - RO

24678 0x6066 Disital Outputs (Physical) 0x60FE:01 DINT 0 0 OxFFFFFFFF - RW

24680 0x6068 Disital Outputs (Bit mask) 0x60FE:02 DINT 0 0 OxFFFFFFFF - RW

24682 0x606A Target Velocity 0x60FF DINT 0 -2147483648 2147483648 UuU/s RW
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15-32

15.3.11 Index Related Parameters

communication address parameter Variable Default
parameter name Min Max Unit | Accessibility
decimal hexadecimal No. Format Value
12288 0x3000 Control Mode 0x3000 UINT 0 0 9 - RW
12289 0x3001 Coordinate Select 0x3001 UINT 0 0 1 - RW
12290 0x3002 Baud Rate Select 0x3002 UINT 0 0 4 - RW
12291 0x3003 Pulse Input Logic Select 0x3003 UINT 0 0 5 - RW
12292 0x3004 Pulse Input Filter Select 0x3004 UINT 0 0 4 - RW
12293 0x3005 PCLEAR Mode Select 0x3005 UINT 0 0 2 - RW
12294 0x3006 Encoder Ouptput Pulse 0x3006 UDINT 10000 0 2147483647 - RW
12296 0x3008 Encoder Output Mode 0x3007 UINT 0 0 1 - RW
12297 0x3009 Start Index Number(0~63) 0x3008 UINT 0 0 64 - RW
12298 0x300A Index Buffer Mode 0x3009 UINT 0 0 1 - RW
12299 0x300B I0UT Configuration 0x300A UINT 0 0 5 - RW
12544 0x3100 Index00 0x3100 - - - - - RW
12562 0x3112 Index01 0x3101 - - - - - RW
12580 0x3124 Index02 0x3102 - - - - - RW
12598 0x3136 Index03 0x3103 - - - - - RW
12616 0x3148 Index04 0x3104 - - - - - RW
12634 0x315A Index05 0x3105 - - - - - RW
12652 0x316C Index06 0x3106 - - - - - RW
12670 0x317E Index07 0x3107 - - - - - RW
12688 0x3190 Index08 0x3108 - - - - - RW
12706 0x31A2 Index09 0x3109 - - - - - RW
12724 0x31B4 Index10 0x310A - - - - - RW
12742 0x31C6 Index11 0x310B - - - - - RW
12760 0x31D8 Index12 0x310C - - - - - RW
12778 Ox31EA Index13 0x310D - - - - - RW
12796 0x31FC Index14 0x310E - - - - - RW
12814 0x320E Index15 0x310F - - - - - RW
12832 0x3220 Index16 0x3110 - - - - - RW
12850 0x3232 Index17 0x3111 - - - - - RW
12868 0x3244 Index18 0x3112 - - - - - RW
12886 0x3256 Index19 0x3113 - - - - - RW
12904 0x3268 Index20 0x3114 - - - - - RW
12922 0x327A Index21 0x3115 - - - - - RW
12940 0x328C Index22 0x3116 - - - - - RW
12958 0x329E Index23 0x3117 - - - - - RW
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12976 0x32B0 Index24 0x3118 - - RW
12994 0x32C2 Index25 0x3119 - - RW
13012 0x32D4 Index26 0x311A - - RW
13030 0x32E6 Index27 0x311B - - RW
13048 0x32F8 Index28 0x311C - - RW
13066 0x330A Index29 0x311D - - RW
13084 0x331C Index30 0x311E - - RW
13102 0x332E Index31 0x311F - - RW
13120 0x3340 Index32 0x3120 - - RW
13138 0x3352 Index33 0x3121 - - RW
13156 0x3364 Index34 0x3122 - - RW
13174 0x3376 Index35 0x3123 - - RW
13192 0x3388 Index36 0x3124 - - RW
13210 0x339A Index37 0x3125 - - RW
13228 0x33AC Index38 0x3126 - - RW
13246 0x33BE Index39 0x3127 - - RW
13264 0x33D0 Index40 0x3128 - - RW
13282 0x33E2 Index41 0x3129 - - RW
13300 0x33F4 Index42 0x312A - - RW
13318 0x3406 Index43 0x312B - - RW
13336 0x3418 Index44 0x312C - - RW
13354 0x342A Index45 0x312D - - RW
13372 0x343C Index46 0x312E - - RW
13390 0x344E Index47 0x312F - - RW
13408 0x3471 Index48 0x3130 - - RW
13426 0x3472 Index49 0x3131 - - RW
13444 0x3484 Index50 0x3132 - - RW
13462 0x3496 Index51 0x3133 - - RW
13480 0x34A8 Index52 0x3134 - - RW
13498 0x34BA Index53 0x3135 - - RW
13516 0x34CC Index54 0x3136 - - RW
13534 0x34DE Index55 0x3137 - - RW
13552 0x34F0 Index56 0x3138 - - RW
13570 0x3502 Index57 0x3139 - - RW
13588 0x3514 Index58 0x313A - - RW
13606 0x3526 Index59 0x313B - - RW
13624 0x3538 Index60 0x313C - - RW
13642 0x354A Index61 0x313D - - RW
13660 0x355C Index62 0x313E - - RW
13678 0x356E Index63 0x313F - - RW
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15.3.12

Index Index00 ~Index63 Internal Variable

Communication Address

Index00~Index63 has various internal variables such asindexType, Distance, Speed, Acceleration,
Deceleration, RegDistance, RegSpeed, RepeatCount, DwellTime, Next Index, Action.
Internalcommunications addresses have numbers increased from the Indexcommunication address

communication address Variable
parameter name Min Max Unit Accessibility
decimal hexadecimal Format
Index Index Number of entries UINT16 - - - RW
Index+1 Index+0x01 IndexType UINT16 0 10 - RW
Index+2 Index+0x02 Distance INT32 -2147483648 2147483647 uu RW
Index+4 Index+0x04 Velocity INT32 2147483647 UU/s RW
Index+6 Index+0x06 Acceleration INT32 2147483647 Uu/s2 RW
Index+8 Index+0x08 Deceleration INT32 2147483647 Uu/s2 RW
Index+10 Index+0x0A RegDistance INT32 -2147483648 2147483647 uu RW
Index+12 Index+0x0C RegVelocity INT32 2147483647 Uu/s2 RW
Index+14 Index+0x0E RepeatCount UINT16 65535 - RW
Index+15 Index+0x0F DwellTime UINT16 65535 ms RW
Index+16 Index+0x10 Next Index UINT16 63 - RW
Index+17 Index+0x11 Action UINT16 2 - RW
Example) Internal variables of Index00
communication address Variable
parameter name Min Max Unit Accessibility
decimal hexadecimal Format
12544 0x3100 Number of entries UINT16 - - - RW
12545 0x3101 IndexType UINT16 0 10 - RW
12546 0x3102 Distance INT32 -2147483648 2147483647 uu RW
12548 0x3104 Velocity INT32 1 2147483647 UU/s RW
12550 0x3106 Acceleration INT32 1 2147483647 UU/s2 RW
12552 0x3108 Deceleration INT32 1 2147483647 Uu/s2 RW
12554 0x310A RegDistance INT32 -2147483648 2147483647 uu RW
12556 0x310C RegVelocity INT32 1 2147483647 UU/s2 RW
12558 0x310E RepeatCount UINT16 1 65535 - RW
12559 0x310F DwellTime UINT16 0 65535 ms RW
12560 0x3110 Next Index UINT16 0 63 - RW
12561 0x3111 Action UINT16 0 2 - RW
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16.

Product Features

16.1 Servo Motor

B Product Features
Servo Motor Type (APM-11) | SEPO9A | SEP15A | SEP22A | SEP30A | SEPO6D | SEP11D
L7[0B010
Applicable drive (L7[B[) L7[0B020] L7[B035] L7B0O10C
|
Rated output [kW] 0.9 1.5 2.2 3.0 0.6 1.1
[N'm] 2.86 4.77 7.0 9.55 2.86 5.25
Rated torque
[kgf-cm] 29.23 48.72 71.46 97.44 29.23 53.59
Maximum [N'm] 8.59 14.32 21.01 28.65 8.59 15.76
instantaneous
[kgf-cm] 87.7 146.16 214.37 292.33 87.7 160.78
torque
Rated rotation
[r/min] 3000 2000
speed
Maximum
[r/min] 5000 3000
rotation speed
[kg-m2x10-4] 6.659 11.999 17.339 22.679 6.659 11.999
Inertia moment
[gf-cm-s2] 6.795 12.244 17.693 23.142 6.795 12.244
Permitted load inertia Motor inertia x 10
Rated power rate [kW/s] 12.32 19.00 28.28 40.21 12.32 22.99
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
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Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method
Time rating Continuous
Ambient
e 0~40[°C]
Specifications
temperature
and features
Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti-vibration Vibration acceleration of 49 [m/s2] (5G)
T T
ﬁjf"“f APM-SEPO9A e APM-SEP15A L‘;J":‘n“f APM-SEP22A
0.0 6.0 : 4.0
8.0 >, [ I
12.0 j—
=Int. Zone ~—Int. Zone Int. Zone 1
6.0 @380Vac @380Vac g __@3sovac
—Cont. Zone 8.0 —Cont. Zone Cont. Zane
4.0 \ L] P
2.0 —— 4.0 6.0
0.0 0.0 L 0.0 L R ]
0 1,000 2,000 3000 4900 5000 0 1000 2,000 3,000 4000 8000, 0 1,000 2,000 3,000 4,000 5000,
Torque Torque Torque _
(Nm] APM-SEP30A [Nm] APM-SEP0BD INm] APM-SEP11D
30.0 10.0 T T T T 18.0
25.0 —Int. Zone \\ 8.0 | 1 ; ! 15.0 ] | ‘\
20.0 @380Vac —Int. Zone 12.0 ~Int. Zone
) —Cont. Zone 6.0 @380Vac @380Vac N
15.0 =—Cont. Zone 9.0 —Cont. Zone
4.0 \
10.0 — \\] | { 6.0
5.0 — | 2.0 : -l 30 N —
0.0 0.0 | | | 0.0
0 1,000 2,000 3,000 4,000 5,000 o | 000 2.000 3.000 o 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
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Servo Motor Type(APM-11) | SEP16D | SEP22D | SEP05G | SEP09G | SEP13G | SEP17G
Applicable drive (L7[BL]) L7B020C] L7B0O10C] L7B020C]
Rated output [kW] 1.6 2.2 0.45 0.85 1.3 1.7
[N-m] 7.64 10.5 2.86 5.41 8.28 10.82
Rated torque
[kgf-cm] 77.95 107.19 29.23 55.22 84.45 110.43
Maximum [N-m] 22.92 31.51 8.59 16.23 24.83 32.47
instantaneous
[kgf-cm] 233.86 321.56 87.70 165.65 253.35 331.30
torque
Rated rotation
[r/min] 2000 1500
speed
Maximum
[r/min] 3000 3000
rotation speed
[kg-m2x10-4] 17.339 22.679 6.659 11.999 17.339 22.679
Inertia moment
[gf-cm-s2] 17.693 23.142 6.795 12.244 17.693 23.142
Permitted load inertia Motor inertia x 10
Rated power rate [kW/s] 48.64 91.96 12.32 24.4 57.08 97.61
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method

Specifications

and features

Time rating Continuous
Ambient
0~40[°C]
temperature

LS‘.—ELECTQIC |
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Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
Torque Torque . Torque
i APM-SEP16D i APM-SEP22D fii APM-SEPO5G
5.0 35.0 ‘ 10.0 |
30.0 -
20,0 } p— . 8.0 I } !
Int. Zone 25.0 ~——Int. Zone | =Int. Zone
15.0 —2a80vse 20.0 @380Vac \ 6.0 i @380Vac
i =—Cont. Zone \ | | ==Cont. Zone
10.0 15.0 AN 4.0
10.0 —
5.0 — 2.0
- 5.0
0.0 0.0 0.0
1] 1,000 2,000 3,000 0 1,000 2,000 3,000 o 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
Torque Torque _ Torque
[Nm] APM-SEP09G INm] APM-SEP13G [Nm] APM-SEP17G
18.0 T 300 - - : 35.0 .
15.0 | ] I \\ 25.0 : 30.0 i 1 -
12.0 ~Int. Zone 20.0 —Int. Zone :\ 25.0 | ~Int. Zone
@380Vac @380Vac | \ 20.0 @380Vac
9.0 =—Cont. Zone \ 15.0 —Cont. Zone | \ 150 | | ==cont. Zone
6.0 10.0 | 00 -
— . .
3.0 5.0 T 5.0 .
0.0 ; 0.0 I 0.0 ’ . ‘
4] 1,000 2,000 3,000 0 1,000 2,000 3,000 4] 1,000 2,000 3,000
Speed [r/min] Speed [r/min] Speed [r/min]
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16. Product Features
Servo Motor Type(APM-11) | SEPO3M | SEPO6M | SEPO9M | SEP12M | SFP30A | SFP50A
Applicable Drive (L7[]A[]) L7B0O10C] L7[0B020] | L70JB035L] | L7JBO50C]
Rated output [kW] 0.3 0.6 0.9 1.2 3.0 5.0
[N-m] 2.86 5.73 8.59 11.46 9.55 15.92
Rated torque
[kgf-cm] 29.23 58.47 87.70 116.93 97.44 162.40
Maximum [N‘m] 8.59 17.19 25.78 34.38 28.65 39.79
instantaneous
[kgf-cm] 87.70 175.40 263.09 350.79 292.33 406.01
torque
Rated rotation
[r/min] 1000 3000
speed
Maximum
[r/min] 2000 5000
rotation speed
[kg-m2x10-4] 6.659 11.999 17.339 22.679 30.740 52.130
Inertia moment
[gf-cm-s2] 6.795 12.244 17.693 23.142 31.367 53.194
Permitted load inertia Motor inertia x 10 Motor inertia x 5
Rated power rate [kW/s] 12.32 27.36 42.60 57.90 29.66 48.59
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method
Specifications
Time rating Continuous
and features
Ambient
0~40[°C]
temperature
LSeEectrc | 165




16. Product Features

Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
T T
oraue APM-SEPO6M oraue APM-SEP09M
Torque APM-SEPO3M [Nm] [Nm]
[Nm] 20.0 —— 30.0 . —
10.0 e | 050 | | I
- 16.0 ] JE— : —
~Int. Zone 12.0 @380Vac - @380Vac \
6.0 | @380Vac ==Cont. Zone AN 15.0 —Cont. Zone
—Cont. Zone 8.0 AN
4.0 | . \ g N\ 10.0 \\
4.0 — 5.0 —
2.0 | -
0.0 | 0.0 0.0
‘ 0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000
0 500 1.000 1'5°gpeed2[’ﬁ,2r?in] Speed [r/min] Speed [r/min]
Torque o Torque » Torque
[Nm] APM-SEP12M [Nm] APM-SFP30A INm] APM-SFP50A
o 30.0 " 50.0 — .
32.0 o o [ s
|t ZONE 25.0 ===Int. Zone 40.0 “===Inl. Zone \\
24.0 @380Vac 20.0 @380V 00 @380V
—Conl. Zone N 15.0 =—Conl. Zone \ i — Cont. Zone
16.0 ' \ 20.0 -
| 10.0 i —
8.0 —— 10.0 —
5.0 : [
0.0 0.0 0.0 -
0 500 1,000  1.500 2,000 0 1.000 2.000 3.000 4.000 5.000 0 1,000 2,000 3,000 4,000 5000
Speed [r/min] Speed [r/min] Speed [r(fmin]
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16. Product Features

Servo Motor Type(APM-11) | SFP22D | SFP35D | SFP55D | SFP75D | SFP20G | SFP30G
Applicable drive (L7[JB[]) L70B020] | L7JB035] | L7IBO50C] | L7JBO750] | L7IB020C] | L7JB0350C]
Rated output [kW] 2.2 3.5 5.5 7.5 1.8 2.9
[N-m] 10.50 16.71 26.26 35.81 11.46 18.46
Rated torque
[kgf-cm] 107.19 170.52 267.96 365.41 116.93 188.39
Maximum [N-m] 31.51 50.13 65.65 89.52 34.38 55.39
instantaneous
[kgf-cm] 321.56 511.57 669.91 913.52 350.79 565.16
torque
Rated rotation
[r/min] 2000 1500
speed
Maximum
[r/min] 3000 3000
rotation speed
[kg-m2x10-4] 30.740 52.130 83.600 121.350 30.740 52.130
Inertia moment
[gf-cm-s2] 31.367 53.194 85.306 123.827 31.367 53.194
Permitted load inertia Motor inertia x 5
Rated power rate [kW/s] 35.89 53.57 82.49 105.67 42.72 65.38
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method
Specifications
Time rating Continuous
and features
Ambient
0~40[°C]
temperature
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16. Product Features

Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
Torque Torgque _ Torque e
ten) APM-SFP22D [Nm1 APM-SFP35D (Nm) APM-SFP55D
00 - 60.0 | . 80.0 - : - .
= t 50.0 5 \ ;g-g ;
30.0 s : i ~=|nt. Zone N\ - —nt 2z
~Int. Zone \ | | 400 @380V 50.0 @y [
200 S e =\ 30.0 —Cont. Zone 40.0 Cont. Zone i
S " 20.0 30.0 : : 1
10.0 - —-—--._____ 10.0 ?gg
0.0 H i 0.0 0.0 |
0 1,000 2,000 3,000 0 1,000 2,000 3,000 o 1,000 2,000 3,000
Speed [r/min] Speed [t/min] Speed [r/min]
Torque _ Torque P, Torque N
[Nm] APM-SFP75D [Nm] APM-SFP20G [Nm] APM-SFP30G
100.0 ] 0O 117 17 T 1 60.0
80.0 ~—Int. Zone I PP N e m— — 50.0 —Int Zone \\
@380V | | |__|™Int.Zone | | ! 1 40.0
60.0 —Cont. Zone : . E @3sov | | | _gafstmé \
200 ==Cont. Zone N 30.0 ont. zone
100 20.0 \
20.0 e TTT—— | 100
0.0 0.0 5 5 5 5 0.0
0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1.000 2,000 ,000
Speed [r/min] Speed [r/min] Speed [r/min]
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16. Product Features

Servo Motor Type(APM-11) | SFP44G | SFP60G | SFP75G | SFP12M | SFP20M | SFP30M
Applicable drive (L7[JB[]) L7B050] | L7OBO750] | L7C0B0O750] L7B020C] L7JB035]
Rated output (kW] 4.4 6.0 7.5 1.2 2.0 3.0
[N‘m] 28.01 38.20 47.75 11.46 19.10 28.65
Rated torque
[kgf-cm] 285.83 389.77 487.21 116.93 194.88 292.33
Maximum [N‘m] 70.03 95.49 119.37 34.38 57.30 71.62
instantaneous
[kgf-cm] 714.57 974.42 1,218.02 350.79 584.65 730.81
torque
Rated rotation
[r/min] 1500 1000
speed
Maximum
[r/min] 3000 2500 2000
rotation speed
[kg:m2x10-4] 83.600 121.350 143.820 30.740 52.130 83.600
Inertia moment
[gf-cm-s2] 85.306 123.827 146.755 31.367 53.194 85.306
Permitted load inertia Motor inertia x 5
Rated power rate [kW/s] 93.86 120.23 158.51 42.72 69.97 98.17
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method

Specifications

and features

Time rating Continuous
Ambient
0~40[°C]
temperature
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16. Product Features

Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
Torque - Torque Torque e .
[Nm] APM-5FP44G [Nm] APM-SFPE0G [Nm] APM-5FF/5G
80.0 I T 100.0 150.0 .
70.0 - . ! \ ! 5
60.0 ~=Int. Zone 80.0 i T 120.0 :
50.0 @3B0V : =Int. Zone \ |
=—Cont. Fone 60.0 |[ “lm-zone} A 80.0 @380V A
40.0 40.0 | @380V | 60.0 | |===Cont. Zone
30.0 ! . i
20.0 ——— — —_—
20.0 { 30.0 - -
10.0 ]
0.0 0.0 : 0.0 i i
0 1,000 2,000 3,000 0 1,000 ,000 3,000 0 500 1,000 1,500 2,000 2,500
Speed [r/min] Speed [r/min] Speed [r/min]
Torque Torque e Torque
[Nm] APM-SFP12M INm] APM-5FF20M [Nm] APM-SFP30OM
40.0 T T 60.0 T 80.0 . . .
| | 1 \ ! ! |
! 70.0 ’ T f
30.0 I : °00 " Int. Zone 60.0 —Int. Z
) —Inl. LZone \ 400 | @380V - nt. Zone
) —_—, 50.0 @380V
@380V \ 300 Cont. Zone —Cant. Zone!
20.0 =—Cont. Zone| . 40.0 .
20.0 30.0
10.0 — 20.0 —
10.0
10.0
0.0 0.0 0.0
0 500 1,000 1,500 2000 0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000
Speed [f/min] Speed [r/min] Speed [r/min]
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16. Product Features

Servo Motor Type(APM-0) | SFP44M | SGP22D | SGP35D | SGP55D | SGP75D | SGP110D
Applicable drive (L7[JB[]) L70J0500 | L7JBO200] | L70JB0O35L] | L7IBO50L] | L7BO750 | L7LIB1500]
Rated output [kW] 4.4 2.2 3.5 5.5 7.5 11.0
[N-m] 42.02 16.71 26.26 35.81 52.52 16.71
Rated torque
[kgf-cm] 428.74 170.52 267.96 365.41 535.93 170.52
Maximum [N‘m] 105.04 50.13 78.78 89.52 131.30 50.13
instantaneous
[kgf-cm] 1,071.86 511.57 803.89 913.52 1,339.82 511.57
torque
Rated rotation
[r/min] 1,000 2000
speed
Maximum
[r/min] 2,000 3000 2500
rotation speed
[kg-m2x10-4] 121.350 51.42 80.35 132.41 172.91 291.36
Inertia moment
[gf-cm-s2] 123.827 52.47 81.99 135.11 176.44 297.31
Permitted load inertia Motor inertia x 5
Rated power rate [kW/s] 145.48 21.46 34.76 52.08 74.16 94.65
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method
Specifications
Time rating Continuous
and features
Ambient
0~40[°C]
temperature
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16. Product Features

Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
Torque Torque _ Torque _
[Nm] APM-SFP44M [Nm] APM-3GP22D [N APM-5GP35D
120.0 i i A0.0 B60.0 I I
: | \ 30.0 o0 : :
90.0 Int. fone . A m——nt. fone @
- 400 N 8
@3807 \ =Int. Zone \\ 380Vac
60.0 —Cont. Zone 20.0 38Vac 30.0 =—Cont. Fone
—Conl. fone \ i
N 20.0 E .
30.0 10.0 — -
10.0 1 I
0.0 0.0 0.0 i
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 2,500 3,000 0 500 1.000 1500 2.000 2500 3.000
Speed [r/min] Speed [1/min] Speed [r/min]
Torque Tomue Torque _
[Nm] APM-SGP55D [Nm] APM-SGP75D [Nm] APM-SGF110D
100.0 T T T T 100.0 T 7 150.0 | |
i 1 i T ; ; 1 1 A
80.0 L 1 1 h 80.0 “==Int. Zone @ \ 120.0 “Inl. Zone @ \
_ =Int. Zone @ \ . 380Vac c | 380Vac
c0.0 380Vac 60.0 —Cont. Zone \ 0.0 —Conl. Zone
40.0 =—=Cont. Zone 40.0 60.0
................ \ —
20.0 t t 20.0 30.0
0.0 i i 0.0 0.0
0 500 1,000 1,500 2,000 2,500 3,000 500 1,000 1,500 2,000 2,500 S00 1,000 1,500 2,000 2,500
Speed [r/min] Speed [ /min] Speed [r/min]
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16. Product Features

Servo Motor Type(APM—=) | gGpagG | SGP30G | SGP44G | SGP60G | SGP85G | SGP110G
Applicable drive (L7[JB[]) L700B020] | L7JB035] | L70BO50C] | L7IBO750] L70B1500]
Rated output [kW] 1.8 2.9 4.4 6.0 8.5 11.0
[N-m] 11.46 18.46 28.01 38.20 54.11 70.03
Rated torque
[kgf-cm] 116.93 188.39 285.83 389.77 552.17 714.57
Maximum [N‘m] 34.38 55.39 70.03 95.49 135.28 175.07
instantaneous
[kgf-cm] 350.79 565.16 714.57 974.42 1,380.43 1,786.43
torque
Rated rotation
[r/min] 1500
speed
Maximum
[r/min] 3000 2500 2000
rotation speed
[kg:m2x10-4] 51.42 80.35 132.41 172.91 291.36 51.42
Inertia moment
[gf-cm-s2] 52.47 81.99 135.11 176.44 297.31 52.47
Permitted load inertia Motor inertia x 5
Rated power rate [kW/s] 25.531 42.41 59.25 84.36 100.5 168.3
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method
Specifications
Time rating Continuous
and features
Ambient
0~40[°C]
temperature
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16. Product Features

Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
Torque . Torque anpana Torque .
[Nm] APM-SGP20G [Nm] APM-5GP30G [Nm] APM-SGP44G
40.0 : : : 60.0 . . 100.0 I
: : ; 50.0 o - - : \
30.0 . - - “Int. Zone @ 80.0 i
. ==Int. Zone 40.0 ! 1 .
@380Vac ' 380vac i i 50.0 ——Int. Zone @
20.0 —Cont. Zone ] 30.0 =—Conl. Zone : : o _%80\(50 \
| | | 40.0 ont. Zone
10.0 — .t *“"--—-.._.__\ — 3
' 10.0 ; ! 20.0
0.0 0.0 i i i 0.0
0 500 1,000 1,500 2,000 2,500 3,000 0 600 1,000 1,500 2,000 2,500 3,000 0 500 1,000 1,500 2,000 2,500 3,000
Speed [r/min] Speed [r/min] Speed [1/min]
Torque Torque Torque
[Nm) APM-SGPE0G [Nm] APM-SGP85G [(Nm] APM-SGP110G
100.0 ; T 1500 - T T T 200.0
——nt. Zone @- 1200 —-— "“‘"“"‘Int-l. Zone @ '..._..._..._..__..._\.;_. 150.0 __—._n,
3B0Vac 380Vac ’ ';éaﬁ:;“ @
60.0 =—Conl. Zone g0.0 =—Conl. Zone —Cont. Zone |
: | ! ! 100.0 . - !
= 60.0 - [ —— |
400 . ~—— : \ \
20.0 } | 30.0 ; i - 50.0 | | |
0.0 5 : 0.0 i i 0.0 i i i
0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000
Speed [r/min] Speed [r/min] Speed [r/min]
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16. Product Features

Servo Motor Type(APM-0) | 5qp150G | SGP12M | SGP20M | SGP30M | SGP44M | SGP6OM
Applicable drive (L7[JB[]) L70B1500C] L7JB020C] L7JB035] | L7JB0O50C] | L7C0BO750]
Rated output [kW] 15.0 1.2 2.0 3.0 4.4 6.0
[N‘m] 95.49 11.46 19.10 28.65 42.02 57.30
Rated torque
[kgf-cm] 974.42 116.93 194.88 292.33 428.74 584.65
Maximum [N‘m] 238.73 34.38 57.30 85.94 105.04 143.24
instantaneous
[kgf-cm] 2,436.05 350.79 584.65 876.98 1,071.86 1,461.63
torque
Rated rotation
[r/min] 1,500 1000
speed
Maximum
[r/min] 2,000 2000
rotation speed
[kg:m2x10-4] 424.5 51.42 80.35 132.41 172.91 291.36
Inertia moment
[gf-cm-s2] 433.2 52.47 81.99 135.11 176.44 297.31
Permitted load inertia Motor inertia x 5
Rated power rate [kW/s] 214.8 25.53 45.39 61.97 102.08 112.64
Speed and Standard Quad. Type Incremental 3000[P/R]
position
detectors Option Serial type 19-bit
Protection
Fully enclosed-self-cooling IP65 (excluding axis penetration)
method

Specifications

and features

Time rating Continuous
Ambient
0~40[°C]
temperature

LSELE'CTR’!C
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16. Product Features

Ambient
20~80[%] RH (no condensation)
humidity
Atmosphere No direct sunlight, corrosive gas, or combustible gas.
Anti—
Vibration acceleration of 49 [m/s2] (5G)
vibration
Torque Torque w Toraue
[Nm] APM-8GP150G INm] APM-5GP12M INm] APM-5GP20M
250.0 T T - 1 40.0 T T B0.0
\ { i ! 1
200.0 .—Inl.Zu;'n:: @ \\ 20.0 : I-! 7-! - 50.0 w=Int. Zone \
a80Vac I | = Int. Zone \ 40.0 @380Wac
150.0 — @380Vac : —_—
Cont. Zone - h Cont. Zone
\ 20.0 —Cont. Fane \ 30.0 ‘ ‘ \
100.0 - ; ] T
= | — ] —
50.0 i i T ] ’ 10.0
0.0 i i 0.0 0.0
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000
Speed [r/min] Speed [r/min] Speed [1/min]
Torque Toraue . Torque w
(Nm] APM-SGP30M N ] APM-SGP44M (Nm] APM-SGP60M
100.0 — — . 140.0 e 150.0 ¢ ——— _
— o— ? 120.0 s e e | o 1 IN]
80.0 ] } | f— 120.0 “Int. Zone i
—|nt. Zone \ 100.0 Int. Zone | \ | 5380{\:;2 \ |
60.0 @380Vac 80.0 _L@‘?'EUE?;‘:E \ 90.0 —ont, Jone
——Cont. Zone \ 1
40.0 I 60.0 T \ 60.0 : 1
—_— 0.0 —---.______ | 0.0 ——
20.0 20.0 | — i
0.0 0.0 i 0.0
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000 0 500 1.000 1500 2,000
Speed [r/min] Speed [ t/min] Speed [r/min]
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16. Product Features

B Electronic Brake Specifications

Applicable motor

X SA/FAL SB/FB/FBL SC/FC/FCL SE/FE SF/FF SG/FG
series
Purpose Maintenance Maintenance Maintenance Maintenance Maintenance Maintenance
Input voltage [V] DC 24V DC 24V DC 24V DC 24V DC 24V DC 90V
Static friction
0.32 1.47 3.23 104 40 74
torque [Nem]
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 method

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Insulation grade

Grade F

Grade F

Grade F

Grade F

Grade F

Grade F

* Each servo motor series uses the same electronic brake.

* Electronic brakes are designed to maintain the stop state. Never use them to brake motors.

*The characteristics of the electric brakes were measured at 20°C.

*These brake specifications are subject to change. Check the voltage specifications on your motor.

B Heat Sink Specifications

Type Dimension (mm) Type
AP0O4 250x250x6
APO6 250x250x6

Aluminum
APO8 250x250x12
AP13 350x350x20

| 16-17
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16. Product Features

AP18 550x550x30

AP22 650x650x35

Note 1. The product specifications are based on the data measured after the heat sink is mounted.
* The IP grade does not apply to the axis penetration.
* The IP grade is not guaranteed for any decelerator.
* When a cable is bent more than the specified bending rate, it may not satisfy the specified IP grade.

* Use only the specified heat sink cables to satisfy the specified IP grade.
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16. Product Features

16.1.1 External View

m SE Series | APM-SEPO9A,SEP0O6D,SEPO5G,SEPO3M,
SEP15A,SEP11D,SEPO9G,SEPO6M,SEP22A,SEP16D,
SEP13G,SEPO9M, SEP30A,SEP22D,SEP17G,SEP12M

Pin No.| Phase |Pin No.J Phase

b6 OA - . 5 PinAMc. Ph;ﬁe PinDNn P;n/s; A g g
co 0B B 1V B v | E | Bk+ 2 s
c w C W F BK— E J SHG\\ELD
4 pole plug D _|erouna 7 pole plug 17 pole plug hu
(MS3102A20-4P)  (Power Supply Connector Pins) (MS3102A20—15P)  (Power Supply Connector Pins)  (MS3102A20-29P) (Encoder Connector Pins)
. . Key
Model name External dimensions dimensions
L LM LC S T | W )
SEOP9A,SEP06D,
201.3(240) | 143.3(182) | 938 | 19 | 5 | 5 3
SEPO05G,SEPO3M
SEP15A,SEP11D,
225.3(264) | 167.3(206 117.8 19 5 5 3
SEP09G,SEPO6M (264) (206)
SEP22A,SEP16D,
249.3(288) | 191.3(230) | 1418 | 22 | 6 | 6 | 35
SEP13G,SEP0O9M
SEP30A,SEP22D,
273.3(312) | 215.3(254) | 1658 | 22 | 6 | 6 | 35
SEP17G,SEP12M

Note 7)Use 24 [V] DC power to open the brake.

Note 8) The dimensions in parentheses apply when the brake is attached.
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16. Product Features

W SF Series | APM-SFP30A,SFP22D,SFP20G,SFP12M,
SFP50A,SFP35D,SFP30G,SFP20M, SFP55D,SFP44G,
SFP30M, SFP75D,SFP60G,SFP44M,SFP75G

LT+ |_‘:|I.'-I". P ] i T 1 F-, o= hu‘" “:.-
N/ T | ZSZEERT
& .'\-r.-" P :: = _— : 1' at —
W AT - 3P froud 4 pole Sug - -
(M5I02AI2 = N TP Power Supply Conne " (ME310zAZ4 = 10P) (Power Supply Connactor Pia mooder Connechor Finas)
External dimensions Key dimensions Power
Model name
L LM LC IR |[LQ| S |QK|T|wW Connector
SFP30A, SFP22D, | 261.5 | 1825 133
SFP20G, SFP12M | (312.9) | (233.9) | (132.7)
SFP50A, SFP35D, | 295.5 216.5 167
SFP30G, SFP20M | (346.9) | (267.9) | (166.7) MS3102A
79 142 | 353301 60 8 | 10
SFP55D, SFP44G, | 3455 | 266.5 217 22-22P
SFP30M (396.9) | (317.9) | (216.7)
SFP75D, SFP60G, | 405.5 | 3265 | 277
SF44M (456.9) | (377.9) | (276.7)
MS3102A
SF7P5G 4575 | 3445 | 295 | 113 | 152 | 4279,,4 96 | 8 | 12
) 32-17P
Note 9) Eye bolts are applied to LF30M or higher-end models.

Note 10) Use 24 [V] DC power to open the brake.

Note 11) The dimensions in parentheses apply when the brake is attached.
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16. Product Features

B SG Series | APM-SGP22D,SGP20G,SGP12M,SGP35D,
SGP30G,5GP20M, SGP55D,5GP44G,SGP30M,SGP75D,
SGP60G,5GP44M,SGP110D,5G85G,SG60M

e [ [
< | (D ( - |
|
e
| |
— .:I
E - ]'
W - .
Ty :-'H'.rcﬂ':lw’.‘ﬂ-.;\-u.c‘xv . 0 e cachee
Do OA Bin Mo Frosa Pin No.| Phase |Pin No.| Phase
Iy Y
A U B A V
2 2 5 | v € 2 B I
A | Bt E Vi j DC 45V
4 pole plug ° L 8 B LBk ?J J !—?I!LD
(MS3102A22—22P) D_|Ground At cJwe 17 pole plug 1
(MS3102A32—17P)  (Power Supply Connector Pins)  (vs3102A145-78) (Power Supoly Connector Pins) (MS3102420—29P)  (Encoder Connector Pins)
e External dimensions Shaft Power
odel name
L LM LC La | LF| LR S Connecton
SGP22D, SGP20G, 236.5 1715 122
SGP12M (302.7) | (237.7) | (121.2)
SGP35D, SGP30G, 256.5 1915 142
SGP20M (322.7) | (257.7) | (141.2)
56.4 19 162 350 MS3102A
SGP55D, SGP44G, | 292.5 2275 178 (122.6) -o0016 22-22P
SGP30M (358.7) | (293.7) | (177.2)
SGP75D, SGP60G, 320.5 255.5 206
SGP44M (386.7) | (321.7) | (205.2)
SGP110D, 418.5 353.5 304 66 21 172 45-0 MS3102A
SGP85G, SGP60M | (484.7) | (419.7) | (303.2) | (132.2) -0.016 32-17P
Note 12) Use 90 [V] DC power to open the brake.
Note 13) The dimensions in parentheses apply when the brake is attached.
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16. Product Features

B SG Series | APM-SGP110G, SGP150G

s -
I —
P —
e |'
1
EE - -
| f.. : L |
[]
Pin No.] Phase |Pin No.] Phase
DO OA Pin No.] Phase x x ¥ v
cCO OB A U ] A N v
B | v - —
3 rd DC_ 15V
C w E L [€]
4 pole plug K U J Slfiib
D_JGround 17 pole plug X
(MS3102A32-17P) (Power Supply Connector Pins)  (MS3102A20—29P)  (Encoder Connector Pins)
External dimensions Shaft and key dimensions
Model name
L LM LC LQ LF S T w U
SGP110G 468.5 | 3535 304 66 21 | 42046 | 10 | 12 | 5
SGP150G 5745 | 4585 409 70 35 [ 553930 | 10 | 16 | 6
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16. Product Features

16.2 ServoDrive

16.2.1 Product Features

3-phase 380 to 480 [V] AC (-15 to +10[%]), 50 to 60 [Hz]

Single—phase 380 to 480 [V] AC (-15 to + 10%), 50 to 60 [Hz]

3.7 8 10.1 17.5 22.8 39

11.1 24 30.3 47.25 57 97.5

Quadrture(Incremental)
BiSS-B, BiSS-C(Absolute, Incremental)
Tamagawa Serial(Absolute, Incremental)

EnDat 2.2

Maximum 1 : 5000

Maximum 1 [kHz] or above (for the 19-bit serial encoder) )

+0.01[%] or lower (when the load changes between 0[%] and 100[%])

+0.1[%]or less (temperature of 25+10[C1)

Straight or S—curve acceleration/deceleration (possible to set O to 10,000 [ms] and O

to 1,000 [ms])

1 [Mpps], line drive/200 [kbps], open collector

Symbol + pulse series, CW + CCW, A/B phase

ANSI/TIA/EIA-422 standard

LS' ELECTRIC i 16-23




16. Product Features

16-24 | LSE.ECJ’T?IC

MODBUS-RTU

RJ45 x 2

Asynchronous

9600 /19200/38400/57600 [bps]
Possible to set in [0x3002]

Up to 200 [m]

100 [mA] or below

Dip S/W(On/Off), Built-In 120Q

Input voltage range: 12 [V] DC to 24 [V] DC

Total 16 input channels (manually allocable)

Possible to allocate a total of 33 inputs

(*SV_ON, #*POT, *NOT, *A-RST, *START, *STOP, *REGT, *EMG, *HOME, *HSTART,
*[SELO, *ISEL1, *ISEL2, *ISEL3, *ISEL4, *ISEL5, PCON, GAINZ, P_CL, N_CL, MODE,
PAUSE, ABSRQ, JSTART, JDIR, PCLR, AOVR, SPD1/LVSF1, SPD2/LVSF2, SPD3,

PROBEL, PROBE2, INHIBIT)

Note: The signals marked with * are allocated by default.

Rated voltage and current: 24 [V] DC + 10[%], 120 [mA]

Total 8 output channels (manually allocable)

Possible to allocate a total of 19 outputs

(*ALARM=, *READY#, *BRAKE+, *INPOS1+, *ORG#, *EOS+, *TGON+, *TLMT4,
VLMT+, INSPD+, ZSPD+, WARNZ, INPOS2+, IOUTO4, IOUT1+, IOUT2+ I0UT3+,

I0UT4 4, IOUT5%)

Note: The signals marked with * are allocated by default.

Total 2 input channels
Analog speed input (command/override) -10 to +10 [V]

Analog torque input (command/limit) -10 to + 10 [V]

Total 2 output channels (manually allocable)

Possible to allocate a total of 15 outputs

Firmware download, parameter setting, adjustment function, auxiliary function,

parameter copy function




16. Product Features

Compliant with the USB 2.0 Full Speed Standard

PC or USB storage medium

A built-in brake by default (activated when an alarm occurs or the servo turns off)

The default built-in brake. Possible to install an external brake.

Seven segments (5 DIGIT)

Possible to set the drive node address by using the rotary switch

Gain adjustment, alarm history, JOG operation, and home search

Overcurrent, overload, current limit over, overheat, overvoltage, undervoltage,
encoder error,

position follow error, current sensing error, etc.

0~50[TC]

/=20 ~70[C]

Below 80[%] RH (no condensation )

/Below 90[%] RH (no condensation )

Indoors in the area free from corrosive or combustible gases and liquids, and

conductive dust

LS' ELECTRIC i 16-25




16. Product Features

16.2.2 Outside View
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16. Product Features

H | /NHBO50U

200

7,9

200
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: 105 192,5
*weight : 5.5[kg] (Including fan)
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*weight : 8.5[kg] (Including fan)
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16. Product Features

16.3 Options and Peripherals

B Optional Specifications (EncoderCable)

Classification

For signal Product Name Small Capacity AMP Type INC Encoder cable

Type Name(Note 1)

APM-SA/SB/SC/HB SERIES INC (All models)

APCS- EOCOAS Applied Motor

Specifications

Motor Side Connector Drive Side Connector

© _~9e F
| { |vee]] |
© e b
PIN | Encoder | PIN | Encoder | PIN | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder
No | Signal | Mo. | Signal | Wo. | Signal ©) No. | Signal | No. | Signal | No. | Signal
Eleo)]elo)] 11 A lel 7 |11] W ~Fl| < 1 W 6 1 B
lilclelole]ol 2| A |7 U [12] W ! 21 W [ 7oV [12] A
o= e 31 B | 8] U [13]+5V -\l 8] 3| Vv |8 Z [13] A
D@ 9 vV [1k] 0V | s | V [ 9 Z [1k]s5v
5[ 7 [10] V _[15 [shew LO) ] 5| U [10] B _|PlatelSHIELD

1. Motor Connection

a. CAP Specifications (15 Position) : 172163-1(AMP)

b. SOCKET Specifications : 170361-1(AMP)
2. Drive Connection (CN2)

a. CASE Specifications : 10314-52A0-008(3M) or SM-14J(Suntone)

b. CONNECTOR Specifications : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Specification : 7Px0.25Q or 7Px24AWG

Classification

Product Name Medium Capacity MS Type INC Encoder cable

For signal

Type Name(Note 1)

APM-SE/SF/SG/LF/LG/HE SERIES INC (All models)

APCS- EDOOBS Applied Motor

Specifications

Drive Side Connector
_~Je F

JL7 Em
@ =

Motor Side Connector

PIN | Encoder | PIN | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder
No. | Signal | Mo. | Signal No. | Signal | No. | Signal | No. | Signal
FI Z |P| W 1 W | 6 0 [11] B

K U |R|] W 2 W 1 0V 112 A

L] U [H]+5V 3 \ 8 Z 13 A

Ml V |G| oV LIV 9 Z |14 | 45V
N|] V | ) [sHew S| U [10] B [|patelSHELD

1. Motor Connection (MS:Military Standard)

a. PLUG Specification : MS3108B 20-29S
2. Drive Connection (CN2)

a. CASE Specification : 10314-52A0-008(3M) or SM-14J(Suntone)

b. CONNECTOR Specification : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Specification : 7Px0.2SQ or 7Px24AWG

Note 1) 0 00O000in the type name box represents the cable type and length: the type/length indications are as follows.
Cable Length(m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
General Cable NO3 NO05 N10 N20

B Optional Specifications (Serial Encoder Cable)
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16. Product Features

Classification

For signal

Product Name

Small Capacity AMP Type Serial Encoder cable (Single

turn)

“Type Name(Note 1)

APCS- EOOOCS

Applied Motor

APM-SB/SC SERIES S-turn (All models)

Specifications

Motor Side Connector

Drive Side Connector

PIN | Encoder | PIN | Encoder
| | - | No. Signal No. Signal
1IMALGE] -

neeen [T
4 | SLO | 9 SHELD
5 -

1. Motor Connection

a. CAP Specification (9 Position) : 172161-1(AMP)
b. SOCKET Specification : 170361-1(AMP)
2. Drive Connection (CN2)
a. CASE Specification : 10314-52A0-008(3M) or SM-14J(Suntone)
b. CONNECTOR Specification : 10114-3000VE(3M) or SM-14J(Suntone)

3. Cable Specification : 3Px0.25Q or 3Px24AWG

_~Je F
|L'.'BlssEnf_|:|

—1 ,—E -
PIN | Encoder | PIN | Encoder | PIN | Encoder
No. | Signal | No. | Signal | No. | Signal
1 - 6 | SLO | 11 -
2 - 710V [12] -
3| MA [ 8 - |13f -
L MA ]9 - |14 ] +5V
5 1 SLO[10] - [Plate/SHIELD

Classification

For signal

Product Name

Small Capacity AMP Type Serial Encoder cable (Multi

turn)

Type Name(Note 1)

APCS- EOOOCST

Applied Motor

APM-SA/SB/SC SERIES M-turn (All models)

Specifications

Motor Side Connector

=

mcodsr PIN |Encoder

1 I 1 114 IR E P-4

11 ma |6 [eno_g]

IQQen [

4 | SIO | 9 [sHiEW
—_— = 5 |voo_8

Drive Side Connector

1. Motor Connection

a. CAP Specification (9 Position) : 172161-1(AMP)

b. SOCKET Specification : 170361-1(AMP A})

2. Drive Connection (CN2)
a. CASE Specification : 10314-52A0-008(3M) or SM-14J(Suntone)
b. CONNECTOR Specification : 10114-3000VE(3M) or SM-14J(Sunton

3. Cable Specification : 4Px0.2SQ or 4Px24AWG

4. Battery Connection
a. CONNECTOR Specification : 5267-02A(Molex)
b. Battery Specification : ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

=ﬁ=' PIN |[Encoder] PIN [Encoder| PIN [Encoder
® pa| as [ps| as |ps| gs
~l| < 1 - 6 | SO [11] -
E 2] =17 ov [12] =
3| ma 8] - [13] -
L= ®
4| ME | 9 - 14| +5v
LO ] 5 | SLO | 10| — [PiateSHIELD)
Batterv Connector

Encoder {E

BATTERY(VDD_B)

BATTERY OV(GND_B)
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16. Product Features

Classification

. Small Capacity Flat Motor Serial Encoder cable (Single
For signal Product Name

turn)

Type Name(Note 1)

APCS- EOOOES(Front Direction)/

Applied Motor APM-FB/FC SERIES S-turn (All models)

APCS- EOOOES-R(Rear Direction)

Specifications

Motor Side Connector Drive Side Connector

] L :
=] —= (),
-
PIN | Encoder | PIN | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder
No. | Signal | No. | Signal | No. | Signal | No. | Signal | No. | Signal
1| MA |6 [MA 1 - 6 | SLO | 1 -
2 |SLO[ 7 [SLO 2 - 710V |12f -
3| - [8] - S[MA[8[ - [13] -
(Front Direction) (Rear Direction) 4 oV 9 [ +5V &4 MA 9 - 14 | +5V
S |SHIELD 5 | SLO |10 | - [|Ptate|SHIELD

1. Motor Connection
a. CAPSpecification : 2201825-1(Tyco Ah)
b. SOCKET Specification : 2174065-4(Tyco A}
2. Drive Connection (CN2)
a. CASE Specification : 10314-52A0-008(3M Al) or SM-14J(Suntone AH
b. CONNECTOR Specification : 10114-3000VE(3M A}) or SM-14J(Sunto( F ron f ) ( R ear )
3. Cable Specification : 3Px0.2SQ or 3Px24AWG

Classification

Small Capacity Flat Motor Serial Encoder cable (Multi

Type Name(Note 1)

For signal Product Name
turn)
APCs- EOODES1(Front Direction)/ Applied APM-FAL/FB(L)/FC(L) SERIES M-turn (All
APCS- EOOOES1-R(Rear Direction) Motor models)

Specifications

Motor Side Connector Drive Side Connector

T

=1

i)

L —

PIN PIN [Encoder] PIN [Encoder]
_Ei1§._ﬂ§__ﬂ§._ﬂ§_ .%._ﬂﬂ_
2 12 -
3 - 13 -
4 — 14
5 Plate|SHIELD|

(Rear Direction)

|
||V

SLO

o
|

(Front Direction)

1. Motor Connection
a. CAP Specification (9 Position) : 2201825-1(Tyco)
b. SOCKET Specification: 2174065-4(Tyco)
2. Drive Connection (CN2)
a . CASE Specification : 10314-52A0-008(3M Al) or SM-14J(Suntone)

b. CONNECTOR Specification: 10114-3000VE(3M Af) or SM-14)(Sunto  |ma| Encoder &A1& |uu|
3. Cable Specification : 4Px0.2SQ or 4Px24AWG 4. Battery Connection ; :nm(\g[(,c-:?:_a) :

4. Battery connection
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16. Product Features

a. CONNECTOR Specification : 5267-02A(Molex)
b. Battery Specification : ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

. . Medium Capacity MS Type Serial Encoder cable (Multi
Classification For signal Product Name
turn)
Applied APM-SE/SF/SG/LF/LG/FE/FF/FG SERIES S-turn (All
Type Name(Note 1) APCS- EDOODS
Motor models)
Motor Side Connector Drive Side Connector

@

|| I [L7Biss Ent.uh_
O ® k

PIN | Encoder | PIN | Encoder | PIN | Encoder PIN | Encoder | PIN | Encoder | PIN | Encoder

No. | Signal | Mo. | Signal | Ne. | Signal | No. | Signal | No. | Signal | Ne. | Signal

A|MA | F - P - 1 - 6 |SCO |1 =

BIMAJK|] - [R] - 2 - T10v]12] -

0 CISLO|L | - |H]|+5V 3| MA | 8 - 1131 -
SESCHESHEE D[S0 (M| - |G ov L 9 [ - 14|85V
El - [N] - [J]stew SISLOJ10] - I|plate/SHIELD

1. Motor Connection (MS:Military Standard)

a. PLUG Specification : MS3108B 20-29S
2. Drive Connection (CN2)

a. CASE Specification : 10314-52A0-008(3M) or SM-14J(Suntone)

b. CONNECTOR Specification : 10114-3000VE(3M) or SM-14J(Suntone)
3. Cable Specification : 3Px0.2SQ or 3Px24AWG

. . Medium Capacity MS Type Serial Encoder cable
Classification For signal Product Name ]
(Multi turn)
Applied
Type Name(Note 1) APCS- ELLIODS1 M APM-SE/SF/SG/LF/LG/FE/FF/FG SERIES M-turn (All models)
otor
Motor Side Connector Drive Side Connector

me| se |wel we po| gs |ps| Ko |
Al wmam] - 1] - | 8| -
B[ WA |[N| = 2| = |9 | =
are A C|SLo|P - 3 MA | 10 -
Specifications e A
E |vDD_B| H | +5Vv 5 | SLO |12 -
F nD_H G | ov 6 | 500 [13] -
K - J [SHIELD| 7 ov 14 | +5v
L - Plate SHIELD

1. Motor Connection (MS:Military Standard)
a. PLUG Specification : MS3108B 20-29S
2. Drive Connection (CN2)
a. CASE Specification : 10314-52A0-008(3M) or SM-14J(Suntone)
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16. Product Features

b. CONNECTOR Specification : 10114-3000VE(3M) or SM-14J(Suntone)
3. A|0|& Specification : 4Px0.2SQ or 4Px24AWG
4. Battery Connection

a. CONNECTOR Specification : 5267-02A(Molex)

b. Battery Specification : ER6V(TOSHIBA, AA, 3.6V, 2000mAh)

Batterv Connector

Encoder {E
1 | BATTERY(VDD.B) L]
2 |BATTERY OV(GND_B) | s

Note 1) [I0lin the type name box represents the cable type and length: the type/length indications

are as follows.

Cable Length(m) 3 5 10 20

Robot Cable

FO3 FO5 F10 F20

General Cable

NO3 NO5 N10 N20

B Optional Specifications(Standard power Cable)

Classification

For Power Product Name Small Capacity AMP Type Power cable

Type Name(Note 1)

APM-SA/SB/SC/HB SERIES (All models)

APCS- POOOGS | Applied Motor

Specifications

Motor Side Connector Drive Side Connector

|Jllss[|

A~
o

£ |Phase f,':‘

A2l | s
WIRE

oie) i

FG_|FG| 4

1. Motor Connection

a. CAP Specification (4 Position) : 172159-1(AMP)
b. SOCKET Specification : 170362-1(AMP)
2. Drive Connection (U,V,.W,FG)

a. U,V W Pin Specification : 1512

b. FG Pin Specification: 1.5x4 (Ring Terminal)

3. Cable Specification: 4Cx0.755Q or 4Cx18AWG

. Product Small Capacity Flat Motor AMP Type Brake
Classification Brake cable
Name cable
Applied
Type Name(Note 1) APCS- POOOKB APM-SA/SB/SC SERIES (A" models)
Motor
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16. Product Features

Specifications

|

Motor Side Connector

Drive Side Connector

/L

1. Motor Connection

{( [amee(]
A\
=2 Phase :T
BRAKE + 1
WIRE - 2

a. CAP Specification (2 Position) : 172157-1(AMP)

b. SOCKET Specification : 170362-1(AMP A})
2. For Brake power

a. Connection Terminal Specification : 1.5x3(Ring Terminal)
3. Cable Specification : 2Cx0.755Q or 2Cx19AWG

Note 1)[100in the type name box represents the cable type and length: the type/length indications

are as follows..

Cable Length(m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20

B Optional Specifications(Standard power Cable)

Classification

For Power

Product Name

Medium Capacity MS Type Power cable (For 130
Flange)

Type Name(Note 1)

APCS- POOCHS

Applied Motor

APM-SE/FE/HE SERIES (All models)

Specifications

Motor Side Connector

Drive Side Connector

T2 [PhaselPIN No.
U 1
A0 0D LEAD
WIRE || 2
BO OC W 3
FG_[FG| 4

1. Motor Connection (MS : Military Standard)

a. PLUG Specification : MS3108B 20-4S

2. Drive Connection (U,V,W,FG)
a. U,V,W Pin Specification: 2512
b. FG Pin specification: 2.5x4(Ring Terminal)

3. Cable Specification: 4Cx2.55Q or 4Cx14AWG

Classification

For Power & Brake

Product

Name

Medium Capacity MS Type Power/Brake cable (For
130 Flange)
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16. Product Features

Applied
Type Name(Note 1) APCS- POOCNB APM-SE/FE SERIES (All models)
Motor

Drive Side Connector _

Motor Side Connector

I { |nave g

——F \

Specifications
1. Motor Connection

a. PLUG Specification : MS3108B 20-15S(MS)
2. Drive Connection

a. U, V, WPin specification : 2512

b. FG Pin Specification : 2.5 x 4(Ring Terminal)
3. Power cable Specification : 4Cx2.55Q or 4Cx14AWG
4. Brake power connection

a. .Connection Terminal Specifications: 1.5 x 3(Ring Terminal)
5. Brake cable Specification : 2Cx0.755Q or 2Cx19AWG

Note 1)[171in the type name box represents the cable type and length: the type/length indications

are as follows.

Cable Length(m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20

B Optional Specifications(Standard power Cable)

Medium Capacity MS Type Power cable(For 180/220
Flange)

SF30A, SF22D, LF35D, SF20G, LF30G, SF12M, SF20M LF30M
. SG22D, LG35D, SG20G, LG30G, SG12M, SG20M, LG30M
Type Name(Note ) | APCS- POOOIS | Applied Motor | ppa3gn "FE22D, FF35D, FF20G, FF30G, FF12M, FF20M, FF30M
FG22D, FG35D, FG20G, FG12M, FG20M, FG30M

Classification For power Product Name
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16. Product Features

Motor Side Connector Drive Side Connector

/L
HEyY
| [ ==
2 |Phase|PIN No.
U 1
A0 oD LEAD v >
Specifications 8O O WIRE W 3
FG FG 4
1. Motor Connection (MS : Military Standard)
a. PLUG Connection : MS3108B 22-22S
2. Drive Connection (U,V,W,FG)
a. U,V,W Pin Specification: 2512
b. FG Pin Specification : 2.5x4 (Ring Terminal)
3. Cable Specification: 4Cx2.55Q or 4Cx14AWG
. Product Medium Capacity MS Type Power/Brake cable(For
Classification For Power & Brake
Name 180 Flange)
e Nometote 1 APCS. PLLLPB Applied | gE30A, SF22D, LF35D, SF20G, LF30G, SF12M, SF20M LF30M
PRI : S FF30A, FF22D, FF35D, FF20G, FF30G, FF12M, FF20M, FF30M
Motor Side Connector Drive Side Connector
(( u |‘“! .....
2= Phaselp no.
LEAD U A
WIRE Vv B
W C
FG| FG D
Specifications ) prale  + =
1. Motor Connection WIRE| — F

a. PLUGSpecification : MS3108B 24-10S(MS)

2. Drive Connection

a. U, V, W Pin Specification : 2512

b. FG Pin Specification : 2.5 x 4(Ring Terminal)

3. Power cable Specification: 4Cx2.5SQ or 4Cx14AWG
4. Brake Power connection

a. Connection Terminal Specification : 1.5 x 3(Ring Terminal)

5. Brake cable Specification : 2Cx0.755Q or 2Cx19AWG
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Product
Classification For power Medium Capacity MS Type Brake cable (For 220 Flange)
Name
Applied
Type Name(Note 1) APCS- POOOSB APM-SG/LG/FG (All models)
Motor

Specifications

Motor Side Connector

1. Motor Connection

Drive Side Connector

[nasa| |
Ox ZE [|Phase|PIN No.
Brake | + A
o WRE [ — | B

a. PLUG Connection : MS3108B 14-7S(MS)

2. For Brake power
a. Connection Terminal Specification : 1.5x3(Ring Terminal)
3. Cable Specification : 2Cx0.755Q or 2Cx19AWG

Note 1)[171in the type name box represents the cable type and length: the type/length indications

are as follows.

Cable Length(m) 3 5 10 20
Robot Cable Fo3 FO5 F10 F20
General Cable NO3 NO5 N10 N20
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16. Product Features

B Option sepecification(Small capaicty Flat/L Seires Power cable)

(Rear Direction)

1. Motor Connection

a. PLUG Specification : KN5FT04SJ1(JAE)

b. Socket Specification : ST-KN-S-C1B-3500 (.
2. Drive Connection (U,V,W,FG)
a. U,V W pin Specification: 1512

3. cable Specification : 4Cx0.755SQ or 4Cx18AWG

. € Y

l

Product
Classification For power Small Capacity Flat Type Power cable
Name
APCS- POOOFS(Front Direction)/ Applied
Type Name(Note 1) APM-FB/FC Series (All models)
APCS- POOOFS-R(Rear Direction) Motor
Motor Side Connector Drive Side Connector
/L
LD (a—1
ZE Jphase] N
) LEAD \L/J g
u WIRE
u W 1
T . 2 = = FG FG| 4
Specifications
SR (Front Direction)

b. FG pin Specification: 1.5x4 (Ring Terminal) (FFOHf DiFECHOﬂ)

1

L 3 2

HiE|E|E

(Rear Direction)

Product
Classification For brake Small capacity Flat Type Brake cable
Name
APCS- BOOOQS(Front Direction)/ Applied
Type Name(Note 1) APM-FAL/FB(L)/FC(L) Series (All models)
APCS- BOOOQS-R(Rear Direction) Motor

Motor Side Connector

Drive Side Connector

(]]

Specifications
(Front Direction)

1. Motor Connection

a. PLUG Specification : KN5FT02SJ1(JAE)

b. SOCKETSpecification : ST-KN-S-C1B-3500 (JA
2. Brake Specification

a. Connection Terminal Specifications: 1.5x3(Rin
3. Cable Specification : 2Cx0.55Q or 2Cx20AWG

L S
LH= Phase Zlgl
BRAKE + 1
(Rear Direction) WIRE - 2

(Front Direction) (Rear Direction)

16-38



16. Product Features

Product
Classification For power 28 L Series Power cable
Name
APCS- POOOLS(Front Direction)/ Applied
Type Name(Note 1) APM-FAL/FBL/FCL Series (All models)
APCS- POOOLS-R(Rear Direction) Motor

Motor Side Connector

—
—~

A
=

g |as| ga
U 1
LEAD
WIRE v 2
W 3
Specifications FG FG 4

(Front Direction) (Rear Direction)

1. Motor Connection
a. PLUG specification : SM-JN8FT04 (Suntone
b. Socket specification : SMS-201 (Suntone)
2. Drive Connection (U,V,W,FG)
a. U,V W Pin specification: 1512
b. FG Pin : 1.5x4 (Ring Terminal) (Front Direction)
3. cable Specification : 4Cx0.755Q or 4Cx18AWG
4. Others Specification : For FAL motor, after connect power cable first, connect Encoder cable

(Rear Direction)

Note 1)[1[lin the type name box represents the cable type and length: the type/length indications

are as follows.

Cable Length(m) 3 5 10 20
Robot Cable Fo3 FO5 F10 F20
General Cable NO3 NO5 N10 N20
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16. Product Features

mOptional Specifications (Cable)

Class Product Type Applied Drive
ificati Name Name(Note Specifications
on 1)
controller Drive connections
Pin number ®
B ] ]
"L
10. DriveConnection(l/O)
a. CASE Specifications : 10350-52A0-008(3M)
c. CONNECTOR  Specifications 10150-
3000VE(3M)
d. CABLE Specifications ROW-
SB0.1Cx50C(AWG 28)
ONI| MMy ont| MY ont|  MMN[oNT| MM o] MM
1| FEARIE| 11 | TE/ERE| ot |FB/ARE| 31 | FE/LME| 11 | FE/UESH
2 |FE/UBE| 10 |FE/EZIE| 2 | FY/ELH| 32 |FE/UB| 0 |FE/LUY
For I/OCable APCS-CN1 A L7 SERIES 3 |8/ 15 | w22 05 | B /a3 | <B/2EHE | 4 | wB/ausn
signal o || e B/ g |vR/METE |y |8/R | e |8 /uEE
5 |2 15 | 8/2m2m] 25 |sm/2im3n | 35 [E8/2548 | 4s |amy/amen
6 16 | s/m28 | 06 [sm/223 | 36 |/ g
7 17 |SM/2E2E | 27 |GIM/ZIE3E | 37 |Gl /2R ZH5H
8 18 | SM/E208 | o5 |G/ BASH | 38 |SIM/HZ4H | 48 | BIM/85Y
9 19 | 2EB/UMIH| 79 |E8/2H3H| 39 |E8/2N4H | 49 |28/2H5H
10 |28/m218] 20 [ 28/2208] 30 |28/maan] w0 |2a/m2 ] 50 |28/2259
NO PIN7IS | NO PIN7I5 NO PIN7IS | NO PIN7Is NO PIN7I5
1 TRQCOM 11 PR+ 21 |SPD3/MODE 31 /BO 4 RDY—
2 REFCOM | 12 PR— 22 SPD2 32 AO 42 TLOUT
3 PZ0O 13 PCON 23 SPD1 33 /A0 43 ZSPD
4 70 14 [GAIN2(SEN)| 24 GND 34 +15V 44 | BRAKE
5 /70 15 PCLEAR | 25 GND 35 —-15V 45 NSPD /INPOS|
6 SRO 16 TLIMIT 26 | SETCOM | 36 GND 46 DIR
7 /SRO 17 ALMRST | 27 | SPDCOM | 37 GNDA 47 SVON
8 GNDA 18 EMG 28 MONIT1 38 | ALARM+ | 48 STOP
9 PF+ 19 CWLIM 29 MONIT2 39 | ALARM— |49 | PULCOM
10 PF— 20| CCWLIM |30 BO 40| RDY+ 50 | +24Vin
- Same as APC-VSCNI1T
[PC - USB Port] [servoDrive — USB]
For | Communicatio | \pcg onsL7U | L7 SERIES ,
signal n Cable 11. PC Connection: USB A Plug
a.DriveConnection(USB): Mini USB 5P Plug
b.Electrical Requirements :
2. Heavy Enclosure, Twisted Pair, EMilfilter-
attached type
(Reference : SANWA KU-AMB518)
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Cable Length(m)

Indication

01

02

03

05




16. Product Features

mOptional Specifications (connector)

Class Product Type Name | Applied Drive
ificati Name Specifications
on
20 = 043 x 2 28 (
MITITIITTITTITITTITITITTI NI T]
) :F}Q% 3 5
HOIZ 201 = 0.5 Meter
I/O APC-VSCN1T
T/B L7 SERIES
T/B APC-VPCN1T
12. APC-VSCNA1T : CN1 T/B Expanion of APD-VS
a. APC-VPCNI1T : CN1 T/B Expanion of APD-VS
b.Cable Length
c.StandardCable Length : 0.5[m]
© | 26 1
I/0
CN APC-CN1INNA L7 SERIES
Connector
© 50 25
13. CASE Specifications : 10350-52A0-008(3M)
a. CONNECTOR Specifications : 10150-
3000VE(3M)
1
© 8 1
ENCODER %
CN Connector APC-CN3NNA L7 SERIES @ 14 .
]
0
14. CASE Specifications : 10314-52A0-008(3M)
a. CONNECTOR Specifications : 10114-
3000VE(3M)
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16. Product Features

mOptional Specifications(Brake Resistor)

16-42 |

LS ELECTRIC

Classif | Product | Type Name Applied e
ication | Name Drive SPEEIEETENS
198
ST 21 .
L 500 »
Resistor | o/3K€ | APCS-300R82 | L7PBOL0U s
= T
2 g | oo
| 215 |
L 5
T ©
L7PB020U
: Brake APCS-600R140
Resistor Resistor (600W x 2P) /L7PB035U 195
@2P) L ]
[e)]
Te]
10 235 _I
t2x10mm(5.3 Hole or M5 Tap)
%. —
e % i
el = ]]
L7PBO50U e
. Brake APCS-600R75 s 216
Resistor . /L7PB0O75U
Resistor (600W x 3P) 195
(@) | .
/ \
— &
—Z . =
/ N\
| 235 |
| 360 &
i D
100
4 |©
. Brake APCS-
Resistor | pesistor | 2000R13R4 L7PB150U | “ -
H
385 :
Note 1) ‘P’'mark is quantity of resistance wired by parallel connection
Quantity of resitance (parallel) 2EA 3EA 4EA
Means of mark 2P 3P 4p




17. Commission

17.

Ccommission

For proper and safe commissioning, please check the following in advance. In case of any
problem, please take appropriate actions before commissioning.

Servo motor status

Was installationand wiring properly performed?

Is there any loose connection?

In case of using a motor with oil chamber, is the oil chamber damaged?
Is oil sprayed?

When commissioning a servo motor after long-term storage, please check the servo motor in
accordance with the servo motor repair and checkup instructions. Please see 11. Repair and
Checkup for detailed instructions

ServoDriveStatus

Was installation, wiring and connection properly performed?

Is the right power voltage supplied to the servodrive?
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17. Commission

17.1 Preparation for Operation

Commissioning proceeds in the following order.

Perform pre-commissioning checkup and review
the instructions

Check input/output signals and connection with

host device
v A \ 4 v
In case of indexing In case of pulse input In case of velocity In case of torque
position operation position operation operation operation
Y A \4

Perform commissioning by combining the machine and the servo motor

A

Actual operation

Before commissioning, please check if the host device and the servo drive are properly
wired, and the parameter setting of the servo drive is properly done.

When you use Quadrture(Incremental) type motor and other companies ‘ motor,
Please, set parameter motor 1D [0x2000], Encoder type [0x2001], Encoder Pulse per
Revolution and Position error range[0x6065] before testing
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17. Commission

17.1.1 Indexing Position Operation

Order | Description Note
Re-check the power and input signal circuit. Turn on the servo drive control
! power.
Set the Index00~Index63 value in accordance with the indes you want to | 3.2 Indexing Position
2 activate. Operation
For safety, set the speed and registration speed to 1/10 of the values you want
S to set.
Set the electronic gear ratio to the ratio corresponding to the host device | 7.3 Electronic Gear
! [0x6091]. Setting
5 Turn on the servi drive main power.
6 Set the SVON inputsignal toON.
7 Set the START inputsignal to ON->OFF.
[0x6062]Check if the distance and registration distance are displayed as the
° values determined through the position demand value.
9 [0x6064] Check the actual motor rotation through the positionactual value.
Check if the values in Order 8 and 9 satisfy the equation below.
10 [0x6062] = [0x6064] x [0x6091]
Check if the servomotor rotates in the commanded direction and performs index
- peration.
Set the SVON inputsignal toOFF, change the speed, registration speed to the
2 value you want to set, and repeat the Order 6~11.
13 Set the SVON inputsignal toOFF
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17.1.2 Pulse Input Position Operation

B Commissioning Procedure

Order

Description

Note

1

Re-check the power and input signal circuit. Turn on the servo drive control
power.

Set the [0x3003] input pulse logic in accordance with the pulse output of the
host device

5.1 Pulse Input

LogicFunction Setting

Set the command unit, and set the [0x6091] gear ratio to the ratio corresponding
to the host device.

7.3 Electronic Gear

Setting

Turn on the servo drive main power.

Set the SVON inputsignal to ON.

Output a low-speed pulse command at the host device, at a motor rotation that
is easy to confirm.

Please set the command pulse speed to 100[rpm] or below, for safety.

[0x6062] check the number of command pulses input through the position
demand value.

[0x6064] check the actual motor rotation through the position actual value.

Check if the values in Order 7 and 8 satisfy the equation below.
[0x6062] = [0x6064] x [0x6091]

10

Check if the servomotor rotated in the commanded direction.

11

Output the pulse command at the host device at the speed required by the
equipment.

12

Check the servomotor speed, position demand value and position actual value.

13

Stop the pulse command, and set the SVON input signal to OFF.
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17. Commission

B Inspectation objects before Commissioning
Index Ir?gsx Name \I/:?)rri?ntgf Accessibility Alloschgtion Unit
0x2000 - Motor ID UINT RW No -
0x2001 - Encoder Type UINT RW No -
0x2002 - Encoder Pulse per Revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation Direction Select UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
0x211F - Drive Control Input1 UINT RW No -
0x2120 - Drive Control Input2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
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17-48

0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 8 Selection UINT RW No -
0x2209 - Digital Input Signal 8 Selection UINT RW No -
0x220A - Digital Input Signal 10 Selection UINT RW No -
0x220B - Digital Input Signal 11 Selection UINT RW No -
0x220C - Digital Input Signal 12 Selection UINT RW No -
Index Ir?ggx Name \Ié?.)rri?nbal'? Accessibility Alloschgtion Unit
0x220D| - |Digital Input Signal 13 Selection | UINT RW No -
0x220E - |Digital Input Signal 14 Selection | UINT RW No -
0x220F - | Digital Input Signal 15 Selection UINT RW No -
0x2210 - | Digital Output Signal 1 Selection | UINT RW No -
0x2211 - | Digital Output Signal 2 Selection | UINT RW No -
0x2212 - |Digital Output Signal 3 Selection | UINT RW No -
0x2213 - |Digital Output Signal 4 Selection | UINT RW No -
0x2214 - |Digital Output Signal 5 Selection | UINT RW No -
0x2215 - | Digital Output Signal 6 Selection | UINT RW No -
0x2216 - | Digital Output Signal 7 Selection | UINT RW No -
0x2217 - | Digital Input Signal 8 Selection UINT RW No -
0x221C | - Input(c%?r?rlggngj/giqn:i?c) Scale UINT RW No 0.1%/V
0x221D| - Input(cérrrl\arlr?agncgc/)lri?nﬂg Offset INT RW No mv
0x221E - | Analog Velocity Override Mode UINT RW No -
Ox221F | - Analog Velocity INT RW No mv

Input(command/override) Offset




17. Commission

0x240C Modulo Factor DINT RW No -
0x3000 Control Mode UINT RW No -
0x3001 Coordinate Select UINT RW No -
0x3002 Baud Rate Select UINT RW No -
0x3006 Encoder Output Pulse UDINT RW No Pulse
0x3007 Encoder Output Mode UINT RW No

0x3008 Start Index Number(0~63) UINT RW No -
0x3009 Index Buffer Mode UINT RW No -
0x300A IOUT Configuration UINT RW No -
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17. Commission

17.2 Examples of Connection wint Host Device
(Pulse Input Position)

17.2.1 Connection with LSIS XGF-PD1/2/3A

17-50 |

(e a1 Powe for O
- |— e LTP Servo Drive
XGF-PD1/2/3A
Line Driver -
Lo o 240 o #5024 +24 [N
— T
| I COLl=s=
| | Twisted 35 JALaRM
Pair - -
I : : ST ER £ =i o 36| AL |
N — FF Eﬁ'};: —C%:EMKH
T g : : ST B L — a0 | BRARE
I } ' = 1 : : ' A1 JINPCE+
T T B _——
o 7 fres |
I | Twistard Encoder z- Dis) o
| | Pair pahse-output E
: HONE +5v [ 37 — ) —
- S ;r : = :[[]H a5 | Edee
+24% [N -
M3 G T EF I | Digital input - 33k 45 | EOA-
| Lo 1 TEEU e,
g v | be—a byt o] Ton | 12 — ‘E.':g EST
- 26 = | = e— FOT 13 43 ) TEOM-
STOP rr -nf'"'fn_. | a_'.q-'";ﬂo_ MNOT 14 L 9] DR
TOG |8 b o—q | o o 2rT | 5 (DI} EH REN
T T T |t o SRR | B DBl T T
TOHE_ |30 be~ o—4 | d—po— o STOF | 17 D]
T ke o | e o | 18 (CIOT! M)
: e " "
WFG A+ |1 I _:.l’!.-r | _rﬂifﬂ_ HoWE | 22 ooe
MG A | 2 —ha A S L LS I I/O
MPGE: | 3 —'r@:E‘* | _I'”f:_ AT i1
i g ' e I e R
1 = L ; .
- : —rafo— Eie | = LU Encoder pulse
Manual pulse o i EEEN It putput
generator I _l.vf”".:,_ N [y
| | oo [ BEs [ | o0 i =
| : = .
2 | | Na‘beE} 3 ED
| | | Ty e I a1 T
o DRAINF Com | 34 [ CO
i . | | fatary [ REie]
e DRINF |35 —t I
RDY 38
I I
10 = 2100
| | PR TS B Analog output
Analog JAVAN — :ls
torgue limit it 1 [manmL
-1V  +10M T
alal = N T o
Anzlog speed D 10 [ D
overmide [ |
\r/ 40 Casa JFo
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17. Commission

17.2.2 Connection with LSIS XGF-PO1/2/3A

XGF-POL1/3/3A
(Open Collector)

Lo e

=180 O—e e ENDI4

Poweer supply for VO

L¥P Servo Drive

)

@@mmmww$

i
oV L P—
ST [T &
SoE | T e
T E T
VI | 28 e ot
ED | 20 e
e | —t

WEG A- |1 —tl A

MEG A- | 2 &

NEE E- | 2 ) E-

NEGE- | 4 |—HD) E-

43 nual pulss
genegor
TaTY

|

.u—||.u
rr

SN

=24V

Encoder z-
phase-output

g

: 55

el |
| -~

m

5

e

Faca”] T
=

e

erm
L

[

Analog
tongque limit

Analog = m
overmide

NOT | 14 | —BE
=R | 5 —EH
START | 1E |—miii
e | o —EE
REGT | 18 p—=il—
ENG = | DiE
ROME | a2 ik
merenT| 22 p—=lo
TEo | 28 (DUl
EEL | 5 Ll
BEZ | 26

EEZ | 7

EEZ | i 15
s | &= —CEHE

¥
i

i

i
5
]

| | s ] o f e

MONITL

GND

el b f e f e

MONITZ

GND

LSELE'CTR’!C
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17.2.3 Example of Connection with XGF-PD1/2/3H of LSIS

OC 2
: |— Power supply Tor 1o L7P Servo Drive
XGF-PD1/2/3H
Line Driver -
{Line Driver) 29V o—t & GND2 +240 M
2N 14 +24 TN
ST TS | ! T2y TN
BECom 12 | I
ALARM
From [0 o Toisted :
'air LARI
I : : PF -
RAK
FE- |17A] } } FF El
BRAKE
N : : PR
DRG+
T A = =
I I ORG-
I | Twisted s
S —1= | | Pair — El
: . HOME <5v [ 34 I I 70 —
el HOWE COM| 24 } } 70 =
Ea I I GO
- I ES I I o TGOMN-
. L : | Digital input AT
' T
7 e A le—a - o Tver LM
I ) T [ T
Rl T Pl | —ruf.:— MEIT
ST DR[| 18 L a4 | 4—fe— e EAST _
TP |0 e o—t | o o] STARL ]
| —ro-"ﬂ#a— STOP
| e _e— FeoT
| e e e
WFG A J208 1@ o | _r.ff”a_ HOWE
— -4 | - - 10 /O
MPC A 208 F—@ A | | o FETART | 2
MPGE oA L—t@)ss | _rav-ﬂ"’n_ A ?{i:
MPCE |19 @) e | | 4o o e | os (Ol
_ra-f.:_ BEC | 2 |—CH3
Manual pulse | - Tl
generator I _l""'f"_ EEE 2-'.-, e Encoder pulze
Y O e [T
a—, [ i) L L = —
o TR C0M E—T ' i L
| el — ' | {00 E Bo
1 LR B | t t RO T 1 B0
L T L
= I — Do) S
1P TA t t IMFOS1 | 41 F )
e s
! l ATIMT] 7]
Anapg | [/ S I . [
torgue limi b _
I_m t +100 1 GMD
A-CWE ] 7 WM 2
Funalog s m AchD | L0 4 GhD
b erride I I
\T—/ 140 Casa) 3‘][ (e

é ,
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17.2.4 Example of Connection with XGF-PO1/2/3H of LSIS

D 24V
|—P'mmr e L7P Serva Drive
XGF-POL1/2/3H
(Open Collecto .
= 0 2 TS Y N T +24 I
T2 TN
— 7 TN
Ll e ‘ [ FTJLCI’_‘I]M
SO B \ I FLARMAT
Fiom | 1B
I I ALAFDA-
— . o]
BRAKE
FP+ 1EA ] } } FF
J— | S
I B I —
— Ll I _
e i . —— [INPOS+
T o e |
- | | | Twerted =
Lo Par REl B
N T = =
;{ﬁ}%& T DG(-II > 7o ]
T BT . = .
| L frioie covf 74} — {7 % %%E
- T | - e
:'ﬂ@ 9 : | Digital input
o - ¥
s I ) — o] Svnl
CI- BT B p— | —'—nr"'"'fn— BT TG
DOG |l o—4 | $—o— e—{ MOT —
I Iy S e e [T ]
VTP DA ke o— | _ra-""'a_ START LT
I —I—cr"_ﬂfu-— STOR
| —I'“”f"_ REGT —
| _I"'f“'_ EMIG :l
PG As J20R |—t@he | | 4o _o—{ HOME
VG A TR —t@la | | e _e—HTART
WPCE | —@lee | | po o] EEl
MPGE |1 —@lE | —raﬂ"’_o— Tl D02
o - TSELz 13
| T pers
:::EL:::THEE I e ey Encoder pulse
e o i A Il e SNCcogder PUise
| o il M HERLY output | 1 | A0
o | 1 o s
= a6 | | o - =
] TR B, | | BOve | &7 =1 7 | mo
——L o [ 1
| [ . % | 20
TP Th | | ESHE R ey
: : MPCEL- | 42
LV . Analog output
A-TLWT ¥
Analog torgue m -
ot =0l N 1 [manml
|.1ﬂ'l.||'-r + 10 i GO
m A-OVR a 7 IWOMT2
Anzlog speed oD Il 1 Gk
overmide
I |
I 10 Casal [

LSEL ECTRIC
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18. Appendix

N
18. Appendix

18.1 Firmware Update

18.1.1 Using USB OTG

The drive functions as the USB host, which searches for any firmware files in the USB memory,
and download it into the flash memory in the drive. Using this function, you can conveniently
update the drive firmware using only the USB memory and OTG cable, without going through
the PC. The update procedure is as follows.

(1) Prepare a download Cable(USB OTG Cable) and USB memory.

Use USB OTG Cable consisting (USB Female Plug Type A, USB Mini B 5pin) as the
download cable.

(2) Copy the firmware file to update (L7P_FW.bin) into the USB memory

*Caution— USB memory has to be formatted “FAT32” and the L7P_FW.bin file should be
put into the root directory of the USB memory. And the file name, including the extension
should match the name indicated here. (You don’t need to classif capital and small letter
in file name)

(3) Connect the USB memory to the USB OTG Cable, connect the cable to the drive’s USB
terminal, and turn on the drive.

(4) If the 7-segement for servo status displays ‘boot’ and then ‘otg’, this means the firmware is
being updated. When the ‘otg’ display disappears, it means the firmware download is
complete, at which time you can remove the USB cable and the USB.

L 1
.ﬁ

= ool
g Lt
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18. Appendix

(7-Segment display for firmware update using OTG cable)

(5) Turn on the power again, and then check if the firmware update is applied.

18.1.2 Using Drive CM

Using ‘Drive CM’, you can upgrade the drive OS to the latest version through the USB port of
your PC. The transmission time varies depending on the PC’s performance, from tens of
seconds to a few minutes.

s CQlL| O

-

4l

Click ‘SETUP’ button one the menu on the top 2-> ‘FIRMWARE UPGRADE’ - ‘OS Download’at
the menu on the top.

B |Instructions for Firmware Upgrade

= Do not turn off the PC or drive during transmission.
= Do not unplug the USB cable or close the firmware program during transmission.
= Do not run other PC applications during transmission.

= Before upgrade drive’s parameter (object), Please save predetermined value since this value can be
re-set.

B OS Download Action

Firmware Upgrade E]

Current Software Version 0.10.3

* Open Firmware Downloader ]

All communications will be stopped during download!!!

(1) Click the ‘Open Firmware Downloader’ button.
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#§ Firmware Upgrade [
| Connect USB cable and power on the Equipment.
‘ 0%
Current : | New : |
Total Length : | Total Packet : | Current Packet : |

)

(2) Click the ‘Load’ button to load the OS.

2 X
HE AAD: | bin v| 0% @
E ETTNEW_Y.bin
W EH2 =M
L4
HIEH S
WEN

e

L EEE
WHEAS 23 pogg: | ¢ [z ]
M AT |BIN File ¢=.hin} v| P

(3) Click the ‘BIN’ file of the OS to transmit, and then click ‘Open.’
¢ Firmware Upgrade (e S

| Connect USB cable and power on the Equipment.

| 0%

Current : L7PAD02(0.51) New : L7PAD02(0.61) |

Total Length : 892300 byte | Total Packet : 14872 | Current Packet : |

(4) The ‘Total Length’, ‘Total Packet’ of the loaded OS are displayed. Please compare ‘current’
packet and ‘new’ packet. Also, check drive type and capacity, firmware version.
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=* Firmware Upgrade

Erasing in progress, wait please. : 9

0%

Total Length : 92300 byte Total Packet : 14872 Current Packet

(5) Click ‘Start’ to begins transmission. The system decounts 10 seconds while it clears the drive’s
internal memory (at this time, in case of Drive L7NH, L7P, the 7-segment should display ‘USB”. In
case of PEGASUS, the 'ERR” red LED should be on.)

&9 Firmware Upgrace ||

| Transmission in progress, wait please.
‘ [ | 3%

Current : LYMHAQQO(D. 53B) | New : L7PADDD(D.61) |

Total Length : 892300 byte | Total Packet : 14872 | Current Packet : 430 |

(6) The OS is automatically transmitted after the memory is cleared. You can see the current
progress through the progress bar and ‘current packet.

Transmission completed,

(7) ‘Transmission completed’'window pops up when the transmission is properly completed
(after transmission, turn off and on the drive to reboot it.)

B When an error occurs during transmission

Error u

) Transmission failed, try again.
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(1) Turn off and on the drive, and then repeat through (2) to (7).
Warning u

l! Firmware types do not mach.

(2) Check firmware drive type and capacity to transmit.

Warning |t S

l: Downgrade is not supported for the current version.

(3) Check firmware version. The firmware version is lower than current one can’t be
downloaded.
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Revision history of user manual

Number Date Substance of revision Version Note

1 2016.05.11 Distribution of user manual 1.0

2 2020.05.15 Changed company name to ‘LS ELECTRIC’ 1.2
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I
Product Warranty

L7P Series was produced using the strict quality control guidelines and testing procedures developed by technicians

of our company.

The warranty applies for 12 months after the date of installation. If the installation date is not specified, the warranty
is valid for 18 months after the date of manufacture. However, the terms of this warranty may change depending on
the terms of the contract. Be aware during purchase that the products in this manual are subject to discontinuation

or modifications without notice.

Free Technical Support

If the drive malfunctions under proper usage conditions and the product warranty is still valid, contact one of our

agencies or the designated service center. We will repair the product free of charge.

Paid Technical Support

We provide product repair at a cost in the following cases.

* The malfunction is a result of negligence on the part of the consumer.

* The malfunction is a result of inappropriate voltage or defects in the machines connected to the product.
* The malfunction is a result of an act of God(fire, flood, gas, earthquake, etc.)

* The product was modified or repaired by someone other than our agency or service center worker.

*= The name tag of our company is not attached on the product.

* The warranty has expired.

¥ After installing the servo, fill out this quality assurance form and send it to our quality assurance department

(technical support).
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