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Introduction

Thank you for choosing the Beijer Electronics L7NH Series.

This

user manual describes how to use this product safely and efficiently.

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

The contents of this manual are subjectto change withoutnotice.

The reproduction of part or all of the contents of this manual in any form, by any means or for
any purpose is strictlyprohibited without the explicit written consentof Beijer Electronics.

Beijer Electronics retains all patents, trademarks, copyrights and other intellectual property
rights to the material in this manual. The information contained in this manual is onlyintended
for use with Beijer Electronics products.

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

Precautions Definition

P Danger Failure to comply with these guidelines maycause serious injuryor death.

A caution

Failure to comply with these guidelines maycause personal injuryor property
damage.

= Precautions listed as Cautions mayalso resultin serious injury.

B Electric Safety Precautions

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

Ground both the servo drive and the servo motor.

Only speciallytrained technicians mayperform wiring on this product.
Install both the servo drive and servo motor before performing anywiring.
Do not operate the device with wet hands.

Do not open the servo drive cover during operation.

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

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

B Fire Safety Precautions

A Caution

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

Disconnectthe inputpower if the servo drive malfunctions.




B Installation Precautions

Store and operate this product under the following environmental conditions.

) Conditions
Environment :
Servo drive Servo motor
Operating | 5 _5g¢ 0~40°C
temp.
Storage temp. | -20 ~65 °C -10~60°C
Operating
humidity ) .
Below 90% RH (no condensation) 20~80% RH(no condensation)
Storage
humidity
Altitude 1000 m or lower
=  When installing 1 unit:
¢ More than 40 mm at the top and
bottom of the control panel
* More than 10 mm onthe left and right
sides ofthe control panel
= When installing 2 or more units:
* More than 100 mm atthe top of the
Spacing control panel
* More than 40 mm at the bottom of the
control panel
e More than 30 mm onthe left and right
sides ofthe control panel
* More than2 mm between units
¢ Referto Section 2.2.2, "Wiring the
Control Panel.”
= Ensuretheinstallationlocationis free from dust,iron, corrosive gas, and
Other combustible gas.

= Ensuretheinstallationlocationis free from vibrations or the potential for hard

impacts.

A Caution

motor.

= [nstall the productwith the correct orientation.
= Do notdropthe productor expose itto hard impact.

= |[nstall this productin a location that is free from water, corrosive gas, combustible gas, or
flammable materials.

= [nstall this productin a location capable of supporting the weight of this product.

= Do notstand onthe productor place heawy objects on top of it.

= Always maintain the specified spacing when installing the servo drive.

= Ensurethatthere are no conductive or flammable debrisinside the servo drive or the servo

= Firmly attach the servo motorto the machine.

= |Installthe servo motorwith a correctly oriented decelerator.
= Do nottouch the rotating unitof the servo motor during operation.

= Do notapply excessive force when connecting the couplings to the servo motor shatft.
= Do notplace loads onthe servo motor shaftthat exceed the specified amount.




B Wiring Precautions

A Caution

Always use an AC 200-230 V power inputfor the servo drive.

Always connect the servo drive to a ground terminal.

Do not connectcommercial power directlyto the servo motor.

Do not connectcommercial power directlyto the U, V, W output terminals ofthe servo drive.
Connectthe U, V, W outputterminals ofthe servo drive directlyto the U, V, W input terminals of
the servo motor, but do not install magnetic contactors between the wires.

Always use pressurized terminals with insulation tubes when connecting the servo drive power
terminal.

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

Always use the robot cable if the motor moves.

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

B Startup Precautions

A Caution

Checkthe input voltage (AC 200-230 V) and power unitwiring before supplying power to the
device.

The servo mustbe inthe OFF mode when you turn on the power.

Before you turn on the power, check the motor's ID and the encoder pulse for L7NHALCT L.
Set the motor ID[0x2000], the encoder type[0x2001] and the encoder pulse ([0x2002]) for
L7NHALICI] firstafter you turn on the power.

After you complete the above settings, setthe drive mode for the servo drive that is connected
to the upperlevel controllerin Operation mode[0x6060].

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

You can check the ON/OFF state for each inputterminal of /O at [Ox60FD].

B Handling and Operating Precautions

A Ccaution

Check and adjusteach parameter before operation.

Do nottouch the rotating unitof the motor during operation.

Do nottouchthe heat sink during operation.

Be sureto attach or remove the I/O and ENC connectors when the power is off.
Extreme change of parameters maycause system instability.




B Usage Precautions

A Caution

Install an emergency cut-off switch whichimmediatelystops operationin an emergency.
Resetthe alarm when the servo is off. Be warned that the system restarts immediatelyif the
alarm is resetwhile the servo is on.

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

Only use approved servo drive and servo motor combinations.

The electric brake onthe servo motor stops operation. Do notuse it for ordinary braking.

The electric brake may malfunction ifthe brake degrades orif the mechanical structure is
improper (forexample, if the ball screw and servo motor are combined via the timing belt).
Install an emergencystop device to ensure mechanical safety.

B Malfunction Precautions

A Caution

Install a servo motorwith an electric brake or separate the brake system foruse during
emergencies or device malfunctions.

If an alarm occurs, solve the underlying cause of the problem. After solving the problem and
ensuring safe operation, deactivate the alarm and resume operation.

Do not approach the machine until the problem is solved.

B Repair/lnspection Precautions

A\ Caution

Before performing servicing tasks, turn off the power. Wait 15 minutes until the charge lamp
goes off, and then check the voltage. Enough voltage may remain in the capacitor after the

power is off to cause an electric shock.
Only authorized personnel mayrepair and inspectthe device or replace its parts.
Do not modifythis device in any way.

B General Precautions

A Caution

This usermanual is subjectto change due to productmodification or changes in standards. If
such changes occur,we issue a new user manual with a new productnumber.

B Product Application

/A Caution

This productis not designed or manufactured formachines or systems intended to sustain
human life.

This productis manufactured under strict quality control conditions. Nevertheless, install safety
devices ifinstalling the device in a facility where productmalfunctions mayresultin a major
accidentor a significantloss.




B EEPROM Lifespan

A Caution

= The EEPROM is rewritable upto 4 milliontimes for the purpose ofrecording parameter settings
and other information. The servo drive may malfunction ifthe total number ofthe following tasks
exceeds 4 million,depending on the lifespan ofthe EEPROM.
* EEPROM recording as a resultof parameter changes
e EEPROM recording as a resultof an alarm
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1.1

Product Configuration

Product Verification

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

* Doesthe servo drive’s name plate match?

* Doesthe servo motor's name plate match?

. Checkthe product components and options.

* Are the type and length of cables correct?

* Doestheregenerative resistor conform to the required standard?
+ Is the shape ofthe shaftcorrect?
¢+ Are there any abnormalities after mounting the oil seal or brake?
+ Are the gearboxand the gear ratios correct?

+ Is the encoderformatcorrect?

. Checkthe exterior of the device.

* Are there any foreign substances or humidityin the device?
* Is there any discoloration, contaminant, damage or disconnected wire?
* Are the bolts tightly fastened to the joints?

e |s there any abnormal sound or excessive friction during operation?

1-1




1.2 Product Specification

B Designation of L7NH Series

BSD-L/NHAOQ004 U -2

ls\lznrfs Cogm/i”'f;;fn / VI(?I?aug;e Capacity Encoder Type Input voltage
-2:200V
001 : 100W -4:400V
Family name NH : Network/ A: 200Vac 002 : 200W U: Universal
All-in-One Type B: 400Vac 004 : 400W ' General
010 : 800W voltage
marking

1-2



B Degination of Servo Motor

Series

Family

—

Flange Size

A: 40 Flange
B: 60 Flange
C: 80 Flange

Motor
Capacity
Encoder Type Shaft
Cross-section
K: Keyed shaft with
01: 100[W] - . removable key
02: 200[W] Serial BiSS
03: 300[W] (Comm%micati'on Type)
04: 400[W] M : 19bit MultiTurn
08: 800[W] absolute encoder

—

1

Brake

Input voltage

—

Rated RPM

A: 3000[rpm]
D: 2000[rpm]

1-3

Non-existent : None
included
2: Brake attached

-2:200V
-4 :400V
General voltage
marking




1.3

Part Names

1.3.1 Part Names of Servo drive

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

Display

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

State LEDs
These LED indicate the current EtherCAT state

CHARGE lamp

This turns on when the main circuit power is on

Main power connectors (L1, L2, and L3)

These terminals connect to the main circuit mﬂ

input.

DC Reactor connectors (PO,PI)
These terminals connect to the DC reactor to

suppress high-frequency power(PO-Pl) —— x
Short circuit these when not in use

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

-Short B and Bl for basic installations
-If you are using an external resistor,
connect it to the B+ and B terminals

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

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

3

PO

N UT \ L

I/o

ENCODER

Ground terminal
The ground terminal prevents electric shock

1-4

Connector for Analog monitor
Connector for Analog output signal

Node address setting switch

This switch is to set the node address of the
drive. You can set the node addresses from
01to0 99..

USB Connector
This port communicates with a personal
computer

EtherCAT Communication port(IN)

EtherCAT Communication port(OUT)

Safety connector
connector connects safety devices.

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

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

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



L7NH Series(800W)

Display

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

CHARGE lamp =~ ———M8M8 —
This turns on when the main circuit power is on

State LEDs
These LED indicate the current EtherCAT state

i —
Main power connectors (L1, L2, and L3)

These terminals connect to the main circuit power
input.

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

Short circuit these when not in use

Regenerative resistance >

connectors(B+,B,Bl)

These terminal connect to be external
regenerative resistor

-Short B and Bl for basic installations
-If you are using an external resistor,
connect it to the B+ and B terminals

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

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

| €MARGE

o
Ui|ef
Vi(eq
Wi e[

o

ENCODER

Ground terminal
The ground terminal prevents electric shock

mAN(E1EEC)
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Connector for Analog monitor
Connector for Analog output signal

Node address setting switch

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

USB Connector
This port communicates with a personal
computer

EtherCAT Communication port(IN)

EtherCAT Communication port(OUT)

Safety connector

This connector connects safety devices.

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

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

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




1.3.2 Part Names of Servo motor

= 40, 60 or 80 flange

Motor Power

Motor Cable

Connector Encoder
\l Connector
|
|
“k (T 3 Encoder

Cable
O o | B
O .
® *
Shaft
© O 1! t b “J,
" A S i

Bearing Cap Flange Frame Housing
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1.4 System Configuration Example

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

Power supply
3 phase AC220V

RST
MCcCB Oscilloscope
In the case that over O =8~ o
current flows, the O ogm ©
circuit is turned off. m 0000
coooooo | [d 6 [d
5]
Noise filter }
Protection for noise | Analog monitor cable
from power supply T
/\ 5 MC
Servo drive
ervo ON / OFF
0
Ne—]
DC reatdac
connector
[~Short circuit this when =
ot in uge ;
ﬁﬁ
) )

Regenerative
resistance
connectors

1.Basic installation
- Short(8, Bl)
2.1f you are using
an external resistor
- connect | to
(8. B+)

— -

Motor cable

Upper
controller

OELEEO

erCA
communication cable

Node address setting
switch

1.fyau are nat

using any safety
devices, be sure to
install the safety
jump connector on

Safety cab\e%:]

Input/output 1/0

2. To use safety
device

Servo
motor

—]

1-7

Mini USB
cable

Mini USB
cable

Mini USB
cable







2.1

2.1.1

2.1.2

2.1.3

Wiring and Connection

The Servo Motor

Operating Environment

Item Requirements Notes
Ambient Consultwith ourtechnical supportteam to customize the
0-40°C productif temperatures in the installation environmentare
temperature . .
outside this range.
Ambient o : L : ,
humidity 80% RH or lower Do not operate this device in an environmentwith steam.
Ext | Vibration acceleration
vibr?art?:n 19.6 m& or below on Excessive vibrations reduce the lifespan ofthe bearings.
both the X and Y axis.

Preventing Impact

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

Motor Connection

= The motormightburnoutifit is connected directly to commercial power.
Always connect the motor via the specified drive.

= Connectthe ground terminals ofthe motorto either of the two ground terminals inside the drive,
and attach the remaining terminal to the type-3 ground.

U-U
v-v L7
W W
D F.G

= Connectthe U, V, and W terminals ofthe motorin the same way as the U, V, and W terminals of
the drive.

= Ensurethat the pins onthe motor connector are securelyattached.

= In order to protect againstmoisture or condensation in the motor, make sure thatinsulation
resistanceis 10 MQ (500 V) or higher before installation.

2-1




2.1.4 The Load Device Connection

For coupling connections: Ensure that the motor shaft and load shaft are aligned within the

tolerance range.

- 0.03 mm or below (peakto peak)

Load shatft
- 1T = — Motor shaft

> 0.03 mm or below (peakto peak)

For pulley connections:

Lateral Load Axial Load
Flange Notes
N kgf N kgf
40 148 15 39 4
Nr: 30 mm or below
60 206 21 69 7
Lateral load
80 255 26 98 10 ;
— AJ I
Axial load

2.1.5 Cable Installation

For vertical installations, make sure thatno oil or water flows into the connecting parts.

= Do notapply pressure to ordamage the cables.

Use robotcables to prevent swaying when the motor moves.
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2.2 The Servo Drive

2.2.1 Operating Environment

Item Requirements Notes
Ambient A Caution
ien . o
temperature 0-50°C A Installa cooling fan on the control panel to maintain
an appropriate temperature.
A\ caution
- Condensation or moisture maydevelop inside the drive during
Ambient o ' o .
humidity 90% RH or lower | prolonged periods ofinactivity and damage it.
Remove all moisture before operating the drive after a
prolonged period of inactivity.
Vibration Lo . .
E_E:temal acceleration 4.9 Excessive \nbra}';lon r.educes the lifespan ofthe machine and
vibration ms or lower may cause malfunctions.

= Do notexpose the device to direct sunlight.

Ambient = Do notexpose the device to corrosive or combustible gases.
conditions | = Do notexpose the device to oil or dust.
= Ensurethat the device receives sufficientventilation.
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2.3 Internal Block Diagram of Drive

2.3.1 Block Diagram of L7NH(100W~400W)

Diode
Three-
Phase 4 4{
Power Input Current
AC200~230V L1l - i Sensor U
i v
L2 M
L3 w
po—Themise— | [ A ul
i
ontrol Power ain Power i
. Relay PWM Signal U,V Current DB
Failure Failure Temperature : Braking Temperature . . X .
b - Detection Detection Operation Operation Detection SC Detection Detection Operation
etection Circui R R o irgat Cjrcujt Circuit
Single Phase
Power Input
AC200~230V
Main
control [} Power circuit access

U,V Current
DC Voltage

BiSS-B, BiSS-C
EtherCAT |
In/Out, EtherCAT
CommunicaTen ESC TAMAGAWA

MCU / FPGA

UsB UsB
—=| Communicpéen USB OTG FS Sinusoidal,
AnalogHall

CN2

Encoder Input

P/C Insulation I/F

' !

Safety functi
input ae yUtuzc on Digital input Digital output Analog Input Analog output
(2 points) @ PB"‘\) (8 points) (4 points) (1 points) (2 points)
Safety device ‘ Input/Output ‘ .
connection(STQ) connection(l/Q) Analog monitor

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

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



2.3.2 Block Diagram of L7NH (800W)

B+ BI
Diode I 1GBT Note 3)
Three-
Phase 4 4 4
Power Input Regeneratiye Current
AC200~230V L1 [~ Tesistahe Sepsqr
[=ensien) J%—C Y
2 ! Thermls‘ter v
| | M E
3 o= w
i i
i i
I I
I I
T T2 | B 1 ] 4 ?
i i
,,,,,,,,,,, N O
[ —Thermister—
Y
P Y
Control Power Main Power TGBT :
! Relay f PWM Signal UV Current DB
Failure Failure Temperature H ltage Braking Temperature . N .
. Detection J Detection Opgrat!on Dve?e?t?on Operation Detection SC Detection Detection Op_eral_\on
ion . " ot L Cjrcuit Circuit
Single Phase
Power Input
AC200~230V
Cg/lna;% W) POWER Circuit contact
UV Current
DC Voltage
A/D BiSS-B, BiSS-C
EtherCAT Converter
_In/Out,, | EtherCAT £sc
Communicat®n MCU / FPGA
UsB USB .
——== Communicpsen USB OTG FS Sinusoidal,
AnalogHall
CN2
e Encoder Input |—a———
( P/C Insulation I/F
input Safeg;{:ztcnon Digital input Digital output Analog input Analog output
(2 points) (1 point) (8 points) (4 points) (1 points) (2 points)
Safety device Input/Output ‘ Analog Monitor
connection(STQ) connectjon(l/0) Connection
Note 1)  If using a DC reactor, connect the PO and PI pins.

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

pins.

800W is cooled by a DC 24V cooling fan.
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2.4

Power Supply Wiring

Ensure that the inputpower voltage is within the acceptable range.

A Caution

Overvoltage can damage the drive.

Connecting commercial powerto the U, V and W terminals ofthe drive is extremely dangerous.
Always supplypowervia the L1, L2 and L3 terminals.

Connectshort-circuitpins to the B and Bl terminals. For external regenerative resistors, remove the
short-circuitpins and use standard resistors for the B+ and B terminals.

Model Resistance Standqrd * Notes
Value Capacity
100[W]
o A\ caution

200[W] 100 Q Built-in S0W | £qr information aboutresistance during
regenerative capacity expansion, refer to

400[W] Section 2.4.4, "Optional and Peripheral
Devices.”

800[W] 40 Q Built-in 100 W

Configure the system so that the main power (L1, L2, L3)is supplied afterthe control power (C1,
C2). (Refer to Chapter2.4.1 “L7NH Wiring diagram.”)

High voltages mayremainin the device for sometime even after the main power is disconnected.

After disconnecting the main power, ensure thatthe charge lamp is off before you startwiring.
Failure to do so mayresultin electric shock.

Always ground the device over the shortestpossible distance.
Long ground wires are susceptible to noise which maycause the device to malfunction.
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2.4.1 L7NHWiring Diagram
For detailed wiring diagrams see “BSD Installation instructions” on the Beijer Help Online.

AC 200~230[V]

TEI M h,\lﬂotew Servo dr|Cve
ain ain OC reactor
H% OFF  ON Fﬁ
LT e
== MC 1Ry qsk mMC U
. | L1 V
| L2 W
1 L3 D
C1 [ — @
G2
e -ncoder
1Ry -
Alarm+ [ B+
$24 @ 17 B Externa!
L - T S Al
CN1

Note 1) It takes approximately one or tw o seconds to output an alarm signal after turning on the main
pow er. Accordingly, press and hold the main pow er ON switchfor at least tw o seconds.

Check the B and BI short-circuit terminals and the 100[W]~400[W] (50[W], 100[Q]), 800[W] (100[W], 40[Q]),
regenerative resistors before use. If the regenerative capacity is higher because of frequent
acceleration and deceleration, open the short-circuit pins (B, Bl) and connect an external
regenerative resistor to B and B+.

Remove approximately 7-10 mm of the sheathing from the cables for the main circuit pow er and attach crimp
terminals. (Refer to Section 2.4.3, "P'wer Circuit Eectrical Components.”)

| r /]

| —

Press the button on the 100[W]~800[W] drive terminal to attach or remove wires to the main circuit pow er unit.
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2.4.2 Power-On Sequence

2.4.3

B Power-On Sequence

= Wiring of power connects with electromagnetic contactor on main circuitlike above wiring
diagram(2.4.1). Please configure thatmagnetic contactor off When the alarm from external
sequence.

= Pleaseinputcontrol power(C1,C2) atthe same time with main power(L1,L2,L3) orbeforeit. In
addition, shut off control power at the same time with main power or after it when shutoff the power

supply.

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

B Timing Chart

Main Power, ON

Control Power On  QFF
ON |

Servo On Command
Servo On Operation i
Alram ON i
(On, when nomal !
operation state) OT " : ' 2~2.5[s]

Power Circuit Electrical Components

Name 100W 200W 400W 800w
MCCB(NFB) ABS33bM(8A) 12A
Noise Filter (NF) RFY-4010M
DC reactor HFN-6(6A) HFN-10(10A)
MC GMC-9(11A) GMC-18(18A)
i AWG16 AWG14
Wire
(1.25 SQ) (2.0 SQ)

Crimp terminal

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

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

Regenerative
resistor

(Default)

50[W]
100Q

100[W]
40Q
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2.4.4 Optional braking resistance

Product Name Applicable e
Category Name Drive Specifications
188.35 300 :
172 J
I = . ]
- = I o =@y
Brak BSD 100[W] l*ﬂ%ﬁ= =
. raking -
Resistance resistance 140R50 200[W] 184.36
400[W] \
& - =
138
vs' :
yn =
% 500 -
. Braking BSD- 175
Resistance resistance 300R30 800MW] /%
e ————_ ] Jum
I 2 ————x—"T Dum
| 215 |
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2.5 Wiring for Input/Output Signhals

/0O Connector specification : 10120-3000PE (3M)

m 011

2 0 a |
12013

40| O
05 14 015
[l
1

a7 017

8
8 119

g
1
100 O
2

Analog Monitor Connector specification : DF-11-4DS-2C (HIROSE)

2.5.1 Names and Functions of Digital Input/Output
Signals

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

Pin " . .
N Nam e Assigned Details Function
DC 24V
6 +24V DC 24V INPUT COMMON
Forw ard The actuator stops the servo motor to prevent
11 DI1 POT rotation (CCW) | it from moving beyond the motion range in
prohibited forw ard direction.
Reserve The actuator stops the servo motor to prevent
12 DI2 NOT rotation (CW) | it from moving beyond the motion range in
prohibited reserve direction.
7 DI3 HOME Origin sensor gﬁgizects the origin sensor to return to the
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8 Dl4 STOP Servo stop Stops the servo motor w hen the contact is on.
P control When the contact is on, it converts the mode
13 DI5 PCON action from Pl control to P control.
Switching of When the contact is on, it switches the speed
14 DI6 GAIN2 the gan 1and control gain 1 to the gain 2.
gain 2
Forw ard When the contact is on, the forw ard torque
9 bi7 PCL torque limit limit function is activated.
Reverse When the contact is on, the reverse torque
10 Dig NCL torque limit limit function is activated.
«* PROBE1 Touch probe 1 The probe signal to rapidly store the position
value (1)
+* PROBE2 Touch probe 2 The probe signal to rapidly store the position
value (2)
*»* EMG Enirtg(;)(le)ncy Emergency stop w henthe contact is on.
** ARST Alarm reset | Resets the servo alarm.
Vibration Use the Vibration suppression filter 1
** LVSF1 suppression |according th the vibration suppression filter
Filter 1 configuration(0x2515)
Vibration Use the Vibration suppression filter 1
** | VSF2 suppression |according th the vibration suppression filter
Filter 2 configuration(0x2515)
** SVON Servo on Servo onwhen the contactis on
Note 1)  **Signals not assigned by default as factory setting. The assignment may be changed by

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

Note 2)

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

Names and Functions of Digital Output Signals

Nuzlrller Nam e Assigned Details Function
1 DO1+ BRAKE+
Brake Outputs brake control signal.
2 DO1- BRAKE-
17 DO2+ ALARM+ .
Servo alarm | OQutputs signal when alarm occurs.
18 DO2- ALARM-
3 DO3+ RDY+ This signalis outputwhen the main power
Servo ready |is established and the preparations for
4 DO3- RDY- servo operation are complete.
19 DOA+ ZSPD+ Zero speed |Outputs a signal when the current speed
20 DO4- ZSPD- reached drops below the zero speed.
Position Outputs signal when having reached the
** INPOS1 "
reached 1 command position (1)
** TLMT Torque limit | Outputs signal when the torque is limited.
** VLMT Speed limit [ Outputs signal when the speed is limited.
Speed Outputs signal upon reaching the command
** INSPD
reached speed.
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* WARN Servo warning | Outputs signal when warning occurs.

Rotation Outputs signal when the servo motoris

*%
TGON detection rotating above the set value.

Position Outputs signal when having reached the

*%k
INPOS2 reached 2 | command position (2)

Note 1)  ** Unassigned signals. The assignment may be changed by parameter setting. For more
information, refer to 5.2 Input/Output Signals Setting.

2.5.2 Names and Functions of Analog Input/Output
Signals

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

Pin . .
NUE Name Details Function

Limit the torque output of the motor by supplying
-10~ +10V between A-TLMT(AI1) and AGND. Set

15 ATLMT Analog Tprque (Al)

Limit the [0x221C] for scaling between input voltage

and torque limit.

5 AGND AGND(0V) Analog ground

Names and Functions of Analog Output Signals(Analog Monitor

Connector)
Nuiwi?)er Name Details Function
1 AMON1 Analog monitorl | Analog monitoroutput(-10Vto +10V)
2 AMON2 Analog monitor2 | Analog monitor output(-10Vto +10V)
3 AGND AGND(0V) Analog ground
4 AGND AGND(0V) Analog ground

Note 1)  You can change the output variables to be monitored with analog monitor output by parameter
setting. For more information, refer to 5.2.3 Assignment of Analog Output Signals
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2.5.3 Examples of Connecting Input/Output Signals

Examples of Connecting Digital Input Signals

A Caution
1. The inputcontact can be setto the Normal-OFF or the Normal-ON, based on the
characteristics ofindividual signal.
Each inputcontact can be assignedto 15 functions.

For more information on signal assignmentand contactchange of the input contact, refer to 5.2
Input/Output Signals Setting.

4. The rated voltage is DC 12V to DC 24V.
External Power

w P

supply Servo drive
12 VDC to
24 VDC
F————
[
e 1 Internal
T T AY circuit
| DIl
L ——— | O 'W‘
Internal
AY circuit
- o D14 E

R1:3.3KQ, R2: 680Q

Example of Connecting Digital Output Signals

A Caution

1. The output contact can be setto the Normal-OFF or the Normal-ON, based on the

characteristics ofindividual signal.

Each outputcontact can be assigned to 11 output functions.

3. For moreinformation on signal assignmentand contactchange of the output contact, refer to
5.2 Input/Output Signals Setting.

4. Overvoltages or overcurrents may damage the device because ituses aninternal transistor
switch.

5. The rated voltage and currentare DC 24 V + 10% and 120 [mA].

n
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Servo drive
DO1+
Internal
circuit El
DO1-
DO2+ r—
L L |
Internal
circuit
= DC 24V
DO2- N
| "

Note 1)

For DO1 and DO2 output signals, the GND24 terminal is separated.

Examples of Connecting Analog Output Signals

A\ Caution

S

For more information on settings and scale adjustmentof monitoring signals, referto 5.2.3

Assignmentof Analog Output Signals.

The range of analog output signalsis -10Vto +10V.

The resolution ofanalog outputsignalis 12 bits.
The maximum load currentallowed is 2.5 [mA].
The stabilizationtime is 15 [us].

Servo Drive

ANALOG MONITOR1

ANALOG MONITOR2

,_

J AGND
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2.5.4 Diagram of Connecting Input/Output Signals

Dgital Input -
Digital Output
+24VIN_ | 6 | POV BrAKEr f——>
3.92kQ
DC24v ——— 2 BRAKE-  |—>
— DIl
- POT 11
}ﬂ (POI—7 | AtaRMs ——p
— DI2
- NOT 12
}ﬂ 18 | AARM- ——p
— DI3
- HOME 7
DI4 (DOI— READY+
4 | ReADY- f——m—p
e [weor T o} omt
— o GAIN2 E—@ Q5[ zsp0r b—— b
— o PcL | 9 20 | zspo- f——>
— NCL 10 DIg
= | INPOS1
- * TLMT
PROBEL - = VI
PROBE2 - 1 NerD
- * TGON
| INPOS2
Analog Input
Analog A-TLMT 15
Torque _I I/ o
Limit GND 5]
STO
Safety Funtion Safety Funtion
Input 3.92kQ Output
so1+ | 4 DIL 8 EOM- f——p
3.92kQ
STO2- 5
Analog Monitor
Analog [T [moNmoR 1
Monitor <10V ~+10V
[ 2 JmonITOR 2
10V ~+10V
| 4 AGND

Note 1)  The input signals DI1 — DI8 and output signals DO1 — DO4 are the factory default signals.



2.6 Wiring of Encoder

ENCODER Connector spec : 10114-3000VE (3M)

M |os
20 ]
03 9010
40
05 ' oq2
60

O
07 13 014

2.6.1 Wiring of Single turn Serial Encoder

B BSD-EOOOES Cable

AWG24 4Pair Twisted

Servo Motor Sh|eIdW|re Servo Drive
1 i T MAL 3
6 /MAL 4
2 SL] 5
7 /SL] 6
Encoder
9 5V L 14
4 GND} 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Connector 1 01 1 4_3000VE
Tyco Connector \ 5 s unen® OHD | Frame
(7Ciruits)
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2.6.2 Wiring of Multi Turn Serial Encoder

B BSD-EOOOESI Cable

AWG?24 4Pair Twist

mervo Motor “Shield Wie Servo Drive
1 i T MAYL 3
6 /MAL 4
2 SL 5
7 /SL 6
8 BAT+
Encoder 3 BAT—
9 5V 14
4 GND1L 7
Cable Connector
(ENCODER)
Maker — 3M
10314-52A0-008
Connector
Tyco connector 10114-3000VE
(7Ciruits) 5 e P— ¢/ SHD| Frame

2-17




2.7 Wiring for Safety Function Signals (STO)

B 2069577-1(Tyco Electronics)

2.7.1 Names and Functions of Safety Function

Signals
il Name Function
Number
1 +12V
Bypass Wiring
2 -12v
3 STO1- DC 24V GND
4 STOl1+ Blocks the current(torque) applied to the motor when the signal is off.
5 STO2- DC 24V GND
6 STO2+ Blocks the current (torque) applied to the motorwhen the signal is off.
7 EDM+
Monitor signal outputfor checking state of safety function input signal.
8 EDM-

2.7.2 Example of Connecting Safety Function Signals

A Caution

1. The rated voltage isDC 12 Vto DC 24 V.
2. When the contacts of STO1 and STO2 are off, the motor outputcurrent is blocked.
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24V

STOL+ [T]
Operation
{ Tgnal
2 & !
STO1- 3 : —Blockibng 5 E]
J {1 _E-
€ ;—W
STO2+ < ; rrar
3 —bBlocking=—> [ﬁ(j]
STO2-
{1
EDM+

Safety Module
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2.7.3 Wiring for Bypass Safety Function Signal

When STO function is not used due to user's convenience, L7NH Series offers Mini /O By-
pass connector with internal Bypass wiring. When using Mini /O Plug connector, follow
below instruction for using Bypass function.

Wiring Mini I/O Plug connector as below picture. Connect +12V to STO2-, -12V to STO1+
and STO- to STO2+. Then, it will be able to use safety function signal as bypassing. Never
use this Power(+12V, -12V) for other purpose.

Mini 1/0O By-pass Connector

1971153-1(Tyco Electronics)

Mini 1/O Plug Connector

2069577-1(Tyco Electronics)
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2.8 Wiring for EtherCAT Communication

Sighals

2.8.1 Names and Functions of EtherCAT

Communication Signals

EtherCAT IN and EtherCAT OUT Connector

Nui’ilrt])er Signal Name Line color
1 TX/RX0 + White/Orange
2 TX/RX0 - Orange D
3 TX/RX1+ White/Green {E
4 TXIRX2 - Blue _
5 TXRX2 + White/Blue
6 TXIRX1 - Green DD
7 TXIRX3 + White/Brown D=
8 TXIRX3 - Brown ‘DD

Plate Shield

Pir Position

Note 1)  EtherCAT only uses signals from No. 1, 2, 3, and 6.
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2.8.2 Example of Drive Connection

The following figure shows the connection between a master and slave using EtherCAT
communication. This is an example of a connection by topology of basic line type.

EtherCAT Position
Master Control Unit

EtherCAT EtherCAT

IN

2 °) EthercaT
IN

CNe

3=z6FK

3 3
EtherCAT EtherCAT
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3.1

EtherCAT Communication

EtherCAT stands for Ethernet for Control Automation Technology. It is a communication
method for masters and slaves which uses Real-Time Ethernet, developed by the German
company BECKHOFF and managed by the EtherCAT Technology Group (ETG).

The basic concept of the EtherCAT communication is that, when a DataFrame sent from a
master passes through a slave, the slave passes the received data to the DataFrame as
soon as it receives the data.

EtherCAT uses a standard Ethernet frame compliant with IEEE802.3. Based on the Ethernet
of 100BASE-TX, therefore, the cable can be extended up to 100 m, and up to 65,535 nodes
can be connected. In addition to this, when using a separate Ethernet switch, you can
interconnect it to common TCP/IP.

Structure of CANopen over EtherCAT

Servo Application

(]

Object Dictionary Application Layer
EtherCAT
State
Machine SDO PDO Mapping
Registers Mailbox Process Data

Data Link Layer
FMMUO FMMU1

Sync Sync Sync Sync
ManagerO| [Manager1| |Manager?2 Manager3

EtherCAT Physical Layer

This drive supports a CiA 402 drive profile. The Object Dictionary in the application layer
includes application data and PDO (Process Data Object) mapping information from the
process data interface and application data.

The PDO can be freely mapped, and the content of the process data is defined by PDO
mapping.

The data mapped to the PDO is periodically exchanged (read and written) between an upper
level controller and a slave by process data communication; the mailbox communication is
not performed periodically; and all of the parameters defined in the Object Dictionary are
accessible.
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3.1.1 EtherCAT State Machine

Init

Pre-Operational Boot

Safe-Operational

| I

Operational

The EtherCAT drive has 5 states as abowe, and a state transition is done by an upper lewel
controller (master).

State

Details

Boot

A state for firmware update. Only mailboxcommunication using the FoE (File
access over EtherCAT) protocol is available. The drive can transitto the Boot
state only wheninthe Init state.

Init

Initializes the communication state.
Unable to perform mailboxor process data communication.

Pre-Operational

Mailbox communication is possible.

Safe-
Operational

Mailbox communication is possible and PDO can be received. PDO cannotbe
transmitted. The process data ofthe drive can be passedtoan upperlevel
controller.

Operational

Mailbox communication is possible and PDO can be transmitted and received.
The process data can be properly exchanged between the drive and the upper
level controller, so the drive can be normallyoperated.
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I
3.2 Status LED

The LEDs on the EtherCAT ports of this drive indicate the states of the EtherCAT
communications and errors, as shown in the following figure. There are 3 green LEDs, which

are L/AQ, L/A1, and RUN, and 1 red ERR LED.

— | el

QDU oo
0 [l

L 1
05
|
i)
|

=
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9
o
~

&
€1

o3
€1

LO
3

(e}
P

X
- |
K

L/AO, L/IAL (Link Activity) LED

The L/AO LED and L/Al LED indicate the status of the EtherCAT IN and EtherCAT OUT
communication ports, respectively. The following table outlines what each LED state

indicates.
LED status Details
OFF Not connected for communication.

Connected,and communication is enabled.

50
Flickering on —m - A
AUUUOUUTUTouEuuuul

ON Connected, but communication is disabled.
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RUN LED

The RUN LED indicates in which status the drive is in the EtherCAT State Machine.

LED status Details

OFF The drive is in the Init state.

The drive is in the Pre-Operational state.

on

Blinking 200 mo’{ ‘ (

ms ms

off —

The drive is in the Safe-Operational state.

Single Flash o _ 200 | 1000 L 200

| ms ms T ms

off

ON The drive is in the Operational state.

ERR LED

The ERR LED indicates the error status of the EtherCAT communication. The following table
outlines what each LED state indicates:

LED status Details

OFF Indicates normal state ofthe EtherCAT communication withoutanyerror.
Indicates that the drive has received a command from the EtherCAT master,
instructing itto perform a setting which is not feasible in the presentstate orto

o erform animpossible state transition.

Blinking ?m P
200 200
N ms N ms ’{ ‘ (
off —
A DCPLL Sync erroroccurred.
. on
Single Flash 200 | 1000 L 200
ms '| ms T ms |
off ‘
A Sync Manager Watchdog error occurred.
on —
Double Flash 200 | 200 | 200 1000
" ms | ms | ms | ms

off —

ON A servo alarm of the drive occurred.




3.3

3.4

Data Type
The following table outlines the type and range of the data types used in this manual.
Codes Details Range
SINT Signed 8-bit -128~127
USINT Unsigned 8-bit 0~255
INT Signed 16-bit -32768 ~ 32767
UINT Unsigned 16-bit 0~ 65535
DINT Signed 32-bit -2147483648 ~2147483647
UDINT Unsigned 32-bit 0 ~4294967295
FP32 Float 32-bit Single precision floating point
STRING String Value

PDO Assignment

The EtherCAT uses the Process Data Object (PDO) to perform real-time data transfers.
There are two types of PDOs: RxPDO receives data transferred from the upper level
controller, and TXPDO sends the data from the drive to the upper level controller.

This drive uses the objects of 0x1600 to 0x1603 and 0x1A00 to Ox1A03 to assign the
RxPDO and the TxPDO, respectively. Up to 10 objects can be assigned to each PDO. You
can check the PDO assignment attribute of each object to see if it can be assigned to the
PDO.

The diagram below shows the PDO assignment:

Controlword(0x6040)
Target Position(0x607A)

\

Upper level
controller

Servo drive

A

Statuslword(0x6041)
Position Actual Value(0x6064)
Velocity Actual Value(0x606C)

This is an example when assigning the Controlword and the Target Position with the RxPDO
(0x1600).

Index Sublndex Name Data Type
0x6040 0x00 Controlword UINT
0x607A 0x00 Target Position DINT
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The setting values of the RxPDO (0x1600) are as follows:

Sublndex Setting values
0 0x02 (2 values assigned)
Bit 31 - 16 (Index) Bit 15 - 8 (Sub index) Bit7 - O (Bitsize)
1 0x6040 0x00 0x10
2 0x607A 0x00 0x20

This is an example to assign the Statusword, the Actual Position Value, and the Actual

Velocity Value with the TxPDO (0x1AO00).

Index Sublindex Name Data Type
0x6041 0x00 Statusword UINT
0x6064 0x00 Actual Position Value DINT
0x606C 0x00 Actual Velocity Value DINT

The setting values of the TXxPDO (0x1A00) are as follows:

Sublndex Setting values
0 0x03 (3 values assigned)
Bit 31 - 16 (Index) Bit 15 - 8 (Sub index) Bit7 - O (Bitsize)
1 0x6041 0x00 0x10
0x6064 0x00 0x20
0x606C 0x00 0x20

The Sync Manager can be composed of multiple PDOs. The Sync Manager PDO Assign
Object (RxPDO:0x1C12, TxPDO:0x1C13) indicates the relationship between the
SyncManager and the PDO.

The following figure shows an example of the SyncManager PDO mapping:

Object Dictionary

Sync Manager Entity

Sync Manager

Assign Object

Mapping Object

Index Object Contents 0x1C10 ox1C11 ox1C12 0x1C13
0x1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0x1C13 TXPDO Receive Send (0x1601) (0x1A02)
0x1600 1st RxPDO
0x1601 2nd RxPDO
0x1602 39 RxPDO
0x1603 41h RxPDO
0x1A00 1st TXPDO
0x1A01 2nd TxPDO
0x1A02 34 TxPDO
0x1A03 4th TxPDO
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PDO Mapping

The following tables list the PDO mappings set by default. These settings are defined in the

EtherCAT Slawve Information file (XML file).

1st PDO Mapping:

RXPDO (Controlword :;rrgj; p?sl}?iitn Orr)ﬁ:jtcieon Tofu Cr?ctp ngvbe
u I
(0x1600) | ©x6040) | (5,5071) | (0x607A) | (0x6060) | (0x60B8)
TXPDO |statusword |Actual torque|  Actual Actual sl input Operation Command | Operation |Touch probe | Touch probe 1
value position valuelpositional errol mode display|  speed speed status lpositive position
(0x6041) (Ox60FD) P P
x x value (O x 0x2601) | (0x2600 x value (Ox
(Ox1AO00) | ©Ox (0x6077) | (0x6064) |value Ox60F4)| (OX ©0x6061) | ( ) | ) | (0x6089) |[velue (036084
2nd PDO Mapping:
RxPDO Target |Touch Probe| Physical
C(()g;gz)livg)rd Position Funtion output
(0x1601) (0x607A) | (0X60B8) | (OX6OFE)
Touch probe 1
TXPDO Statusword Actual torque|Following error| Touch probe ;;;t‘v‘;rzdze Digital Input
(0x6041) value actual value status position value | (0xBOFD)
(Ox1A01)| (Ox (0x6064) | (0x60F4) | (0x6089) | “ouaosn) X
3rd PDO Mapping:
RRPDO Loomrowe] 50 [Tt ] Prres
u I
(0x1602) | (0x6040) | (5, 60FF) | (0x60B8) | (0x6OFE)
it Touch probe 1
TxPDO Statusword acTSSIn\‘/(;Tue TOU;ZTE;Obe positive edge |Digital Input
(0x1A02)| (©6041) [*lg Goma) | (oxo0es) | pispuale | (0160FD)
4th PDO Mapping:
RXPDO Jcontrotword 12766l [Touen rrove - Physica
unction u
(0x1603) | (0x6040) | (5,6071) | (0x60B8) | (0x6OFE)
it Touch probe 1
TxPDO |statusword acTSjlltl/ZTue TOU;ZtE;Obe positive edge Digital Input
(OX1 AO3) (0x6041) (0x6064) | (0x60B9) DO(%SSSBVSUB (0x60FD)
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3.5

3.6

Synchronization with the DC (Distributed

Clock)

The Distributed Clock (DC) synchronizes EtherCAT communication. The master and slave
share a reference clock (system time) for synchronization, and the slave synchronizes its
applications by using the SyncO event generated by the reference clock.

The following synchronization modes exist in this drive. You can change the mode with the
sync control register.

(1) Free-run Mode:

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

cycle.

(2) DC Synchronous Mode:

In DC Synchronous mode, the SyncO event from the EtherCAT master synchronizes the
drive. Please use this mode for more precise synchronous control.

Master

Slave

Master Application

Cycle time (0x1C32:02)

Master user
shift time

SyncO shift time:

u

y
3

Master Application

Cycle time (0x1C32:02)

Y
4

3

Synco
Event

Shift time (0x1C33.03)

calc + Copy time
(0 1C:33.06)
Sync

Event

Inputs Latch

Emergency Messages

Syncd
Event

Shift time (0x1C32:03)

Calc + Copy time

(0%1C32:06)

1L

Outputs Latch

Emergency messages are passed to the master via mailbox communication when a seno
alarm occurs in the drive. Emergency messages may not be sent in the event of

communication failure.

Emergency messages consist of 8-byte data.

Byte 0 1 2 3 4 5 6 7
Emergency ) Unique field for each manufacturer
. Error register
Details error code Reserved [— I
(OXFFO0) (0x1001) er\(/:%gearm Reserved
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4,

4.1

CiA402 Drive Profile

State Machine

Additional state
State to be changed
by the slave

State which can be
checked by the master|

Start

¢

Not ready to Switch on

i 1

(A): Low-level power

10

» 15 The control power is on; the main
~ Switch on Disabled power can be turned on.
——————
A
2 7
Fault
v A
Ready to Switch on (=
4 14
3
6
(B): High-level power
Y The control and main powers are on;
: 9 torque cannot be applied to the
Switched on g
4
4
Fault reaction active
(C): Torque
5 Torque can be applied to the
13 motor.
> . Error occures
__| Operation enabled

State

Details

Not readyto switch on

Resetis in progress bycontrol power on.

Switch on disabled

Initialization completed, butthe main power cannotbe turned on.

Readyto switch on

The main power can be turned on and the drive function is disabled.

Switched on

The main poweris turned on and the drive function is disabled.

Operation enabled

The drive function is enabled, and the servois on.

Quick Stop active

Quick stop function is in operation.

Fault reaction active

A servo alarm occurred, causing arelevant sequence to be processed.

Fault

Servo alarm is activated.
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State Machine Control Commands

Switching states of the State Machine can be done through combinations of Controlword
(0x6040) bits setting, as described in the table below:

Controlword bits (0x6040)

State Machine

Command o
Bit7 | Bit3 | Bit2 | Bitl | BitO switching
Shutdown X X 1 1 0 2,6,8
Switch on X 0 1 1 1 3
+ Enjggc;p(;?ation X 1 ! ! ! 3+4
Disable voltage X X X 0 X 7,9,10,12
Quick stop X X 0 1 X 7,10,11
Disable operation X 0 1 1 1 5
Enable operation X 1 1 1 1 4,16
Faultreset 0—-1 X X X X 15
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Statusword Bit Names (0x6041)

You can check the state of the State Machine through bit combinations of the Statusword
(0x6041), as described in the table below:

Statusword bits (0x6041)
Command - . - - - - -
Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Not readyto switch on 0 0 X 0 0 0 0
Switch on disabled 1 1 X 0 0 0 0
Readyto switch on 0 1 X 0 0 0 1
Switched on 0 1 X 0 0 1 1
Operation enabled 0 1 X 0 1 1 1
Fault reaction active 0 1 X 1 1 1 1
Fault 0 1 X 1 0 0 0
Bit No. Data Description Note
0 Readyto switch on
1 Switched on
2 Operation enabled
3 Fault
4 \obltage enabled
5 Quick stop
6 Switched on disabled
7 Warning For more information, refer to 9.3 CiA402 Objects.
8 - Note
9 Remote
10 Targetreached
11 Internal limitactive
12
3 Operation mode specific
14 ABS position valid
15 Procedure busy
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4.2

Operation Modes

This drive supports the following operation modes (0x6060):

= Profile Position Mode (PP)

= Homing Mode (HM)

= Profile elocity Mode (PV)

= Profile Torque Mode (PT)

= Cyclic Synchronous Position Mode (CSP)

= Cyclic Synchronous \elocity Mode (CSV)

= Cyclic Synchronous Torque Mode (CST)

Drive functions supported for each mode are listed in the table below:

Operation Modes
Function CSP CsV CST HM
PP PV PT
Electric gear (0] (0] (0] (0]
Speed feedforward (0] X X OoX
Torque
feedforward © © X ©
Position_ command o X X OX
filter

Real_-ume gain o o o o
adjustment

Notch filter (0] (0] (0] (0]

Disturbance o o X o

observer
Note 1)  For the HM mode, the control mode is internally converted; thus, the function of speed

feedforw ard and/or position command filter may be applied or not, depending on the operation

condition.

Related Objects

Sub Variabl | Access PD.O .
Index Name e tvpe ibilit assign Unit
Index yp y ment
0x6060 - Modes of Operation SNIT RW Yes -
0x6061 - Operation Mode Display SNIT RO Yes -
0x6502 - Supported Drive Modes UDINT RO No -

4-4




4.3 Position Control Modes

4.3.1 Cyclic Synchronous Position Mode

The Cyclic Synchronous Position (CSP) mode receives the target position (0x607A),
renewed at every PDO update cycle, from the upper level controller, to control the position.

In this mode, the controller is able to calculate the velocity offset (0x60B1) and the torque
offset (0x60B2) corresponding the speed and torque feedforwards respectively, and pass

them to the drive.

The block diagram of the CSP mode is as follows:

Torque Offset (0x60B2)

OP Mode : Cyclic Synchronous Position

Target Position (0x607A)

\2) .
.
3

Velocity Offset (0x60B1, .
Sty Olirset (0FE) (1) Gear Ratio
» Position Demand Position
Position Offset (0x60B0) ) Value (0x6062) Valueﬁ)
A

Demand Internal
60FC)

+

© |

— ty "
! . ! Position Velocity Torque
Software Position Limit (0x607D) N E | Gear Ratio |"*’| control [ Control Control
» Interpolate 7y 7y 7y
Quick Stop Deceleration (0x6085) . cz?ns::;):d
Quick Stop Option Code (0x605A) ~ Enc.
>
_ Torque Actual Value (0x6077) %)
~ =
_, Velocity Actual Value (0x606C) 5 Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal

_, Position Actual Value (0x6064) 3 Gear Ratio Value (0x6063) Position
- 4 Inverse Calculation

4Followmg Error Actual Value (0x60F4) @

Following Error Window (0x6065)

Position Demand ¥ 1
Value (0x6062)

| s T )

....................... =5

Following Error in = + -

Statusword (0x6041.13)| _ Following Following

-------------------- Error TimeOut |[&-1 Error Window
(0x6066) Comparator

Following Error




Related Objects

Index Ir?(;l:x Name Va;;i;:le Accessibility assizlr?:;ent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number ofentries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

2 Max position limit DINT RW No uu
0x6084 - Profile Deceleration UDINT RW No UU/s?
oxe085 | . | QuickStop UDINT RW No UU/s?

Deceleration

0x60B0 - Position Offset DINT RW Yes uu
0x60B1 - \elocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6062 | - | bosiionDemand DINT RO Yes uu
OX60FC | - E?j:ggrvgfuza”d DINT RO Yes pulse
0x606C - Actual \Velocity Value DINT RO Yes UU/s
0x606D - \elocity Window UINT RW No UU/s
0x606E - \elocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Actual \elocity Value DINT RO Yes UU/s
0x6064 - Actual Position Value DINT RO Yes uu
0x6063 | . | LoualintenalPositon | gy RO Yes pulse




Internal Block Diagram of CSP Mode

0x60B1
Velocity Offset
[UU/s]

- Gear Ratio

0x60B0 0x607A Velocity
Position Offset Target Position Feed-Forward +
[uu] [uu] 0x6062 0x60FC Gain
Position Demand Position Demand
Value [UU] Internal Value [pulse] Filter +
Position
L'm!l Gear Ratio Smoothing Position Control
Function Position Command Filter + P Gain +
Interpolate
>  Position Motor | 0x6091:01 | || Filter Time Gain 1
Command Average A .
Shaft | 0x6091:02 Filler Time. | 02104 | Gain 2
0x607D

Software Position
Limit [UU]

0x60BA or 0x60BC
Touch Probe 1/2
Positive Edge

0x60F4
Following Error
Actual Value

or Ox
Touch Probe 1/2
Negative Edge

Position Value[UU]

0x6063
Position Internal
Actual Value [pulse]

Gear Ratio _
Inverse
0x6064
Position Actual
Value [UU] Gain Conversion
Mode 0x2119
Time1
Time2
Waiting
Timel
a Waiting
Tmes (22110 ]
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
! ¢l > Gain - > function Select -
+ )
Velocity Filter 0x210F P/PI Gain Conversion Frequency Width Depth
Limit 1 [‘ox2s01 | [[ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ox2504 | [ 0x2505 | [ 0x2506 |
P Gain | Gain Torque
_@ > 3 [Tox2507 | [(ox2508 | ["0x2509 |
| - Speed
4 [‘0x250A | [‘ox2508 | [ ox250C |
Acc.
GearRato | ________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback 4
0x606C Filter
Velocity Actual .
Value [UU/s] Time Disturbance 2
Observer
Gain 0x2512
>
0x6077 i o
Filter T Limit
Torque Actual - orque tim!
Value [0.1%] Velocity K Select

Calulation

Ext. Positive
Current Control

Ext. Negative

A

Positon . -
¢ . Calulation Gain - Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max. -
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4.3.2 Profile Position Mode

Unlike the CSP mode receiving the target position, renewed at every PDO update cycle,
from the upper level controller, in the Profile Position (PP) mode, the drive generates a
position profile internally to operate up to the target position (0x607A) using the profile
wvelocity (0x6081), acceleration (0x6083), and deceleration (0x6084).

The block diagram of the PP mode is as follows:

OP Mode : Profile Position
Torque Offset (0x60B2)
Velocity Offset (0x60B1) Gear Ratio
Target Position (0x607A) ®_’ Position Demand Positlon Demand Internal
> Value (0x6062)  Valug (0x60FC)
Software Position Limit (0x607D) N f f
’ © '
|
Profile Velocity (0x6081) C ' . 1 Position Velocity Torque
2 Gear Ratio Control Control Control
Maximum Profile Velocity (0x607F) A A
{3)—P>]
Profile Acceleration (0x6083) .
(4)—>] Trajectory
Generator
Profile Deceleration (0x6084)
{(5—> >
Quick Stop Deceleration (0x6085)
Controlword (0x6040)
Quick Stop Option Code (0x605A) N
< Torque Actual Value (0x6077) @
_ Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) 3 Gear Ratio Value (0x6063) Position
- = M Inverse Calculation
|
o
K
Position Demand » ™ 1 | Traiect
Value (0x6062) (O | sl
T . "
< Following Error Actual Value (0x60F4) @ %J' 64_5 [Psiem Wi ter (@G0T, ¢ ePolsition
1
) ) ! - Target Reached in |
Following Error Window (0x6065) E Sta?usword (0x6041.10) Position Position + y
_ _ v : R AR WindowTime [#-{ Reached Window (& - )4(8)-e-
Following Error in Followi Followi i (0x6068) Comparator Ny 4
Statusword (0x6041.13) ollowing oflowing ' v
e Error TimeOut [&-{ Error Window |[«-- Position Actual
. (0x6066) Comparator " Value (0x6064)
Following Error Position Reached
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Related Objects

Index Ir?cLIJ:x Name Vat)r/isge Accessibility assizlr?gent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607A - Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number ofentries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

2 Max position limit DINT RW No uu
0X607F | - \'\;'eﬁ)g'(';‘:‘ty”m Profile UDINT RW Yes UU/s
0x6081 - Profile Velocity UDINT RW No UU/s
0x6083 - Profile Acceleration UDINT RW No UU/s?
0x6084 - Profile Deceleration UDINT RW No UU/s?
ox6085 | - | QuickStop UDINT RW No UU/s?

Deceleration
0x60B1 - \elocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6062 | - \'j;’lizion Demand DINT RO Yes uu
ox60FC | - | PositionDemand DINT RO Yes pulse
Internal Value

0x606C - Actual \elocity Value DINT RO Yes UU/s
0x606D - \elocity Window UINT RW No UU/s
Ox606E - \elocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Actual \elocity Value DINT RO Yes UU/s
0x6064 - Actual Position Value DINT RO Yes uu
0x6063 | - @fﬂg' Internal Position | RO Yes pulse




Internal Block Diagram of PP Mode

»| Gear Ratio

X

0x607A
Target Position

Limit [UU]

< Software Position

[uy]
L )
0x6081
Profile Velocity
[UUss] —
Position
Limit
Pl n g
vy
0x607F

Maximum Profile
Velocity [UU/s]

0x60B
Velocity Offset
[UUIs]

v Position Demand

0x60FC
Position Demand

0x6062

Value [UU]

. Internal Value [pulse] |

©

Motor [ 0x6091:01 | f-e|  Filter Time
. Average
Shaft | 0x6091:02 Filtor 2o

Gear Ratio Smoothing

Position Command Filter

Touch Probe 1/2

"0x60BB or 0x60BD

Velocity
Feed-Forward

Gain

Filter

Position Control
P Gain

Gain 1

Gain 2

e 0x6084 Trajectory Positive Ed
0x6083 Profile Dec. Generator ositive Edge Touch Probe 1/2
Profile Acc. efiyiees Position Value[UU] Negative Edge 0x6063
[UU/s"2] Position Value[UU] Position Internal
. } Actual Value [pulse]
( : ) * > Position
Limit Gear Ratio
(:) > | N b Inverse [~ ®_
q '
'
| OX60F4 ;
~ 0x6085 Following Error ! Gain C -
Quick Stop Dec. Actual Value [UU] ! ain Conversion
[UU/s"2] :
> 2 Mode
Y § ; g Time1
0x6040 ! QO?(ekogA Position Actual Time2
Controlword uick Stop Value [UU] "
Option Code Waiting
Time1
Waiting
Time2
0x60B2 Torque N i
otch Filter
Torque Offset Feed-Forward v
0.1% . Adaptive Filter
! el Gain - > function Select _
¥ -
Velocity Filter 0x210F P/PI Gain Conversion Frequency Width Depth
Limit [(ox2501 ] [ ox2502 | [ ox2503 |
Function P/PI
Speed Control
Mode [[ox2504 | [ ox2505 | [ 0x2506 |
P Gain | Gain Torque
_® | > ; [Tox2507 | [Tox2508 | [ 0x2509 |
- Speed
) P [ ox250A | [ ox2508 | [ ox2s0C |
Acc.
GearRatio | ________ Following ¢
Inverse Error Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual X
Value [UU/s] Time Disturbance 2
\ Observer
Gain 0x2512
»
0x6077 Filter T Limit
Torque Actual - orque Limf
Value [0.1%] Velocity y Select
Calulation
Ext. Positive
""""""""""""""""""""""""""""" Current Control
Ext. Negative
<
¢ . Positon . -
e Calulation Gain v Positive
0x6074 Negative
Torque Demand M
ax.

Value [0.1%]
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You can use the following three movement commands in Profile Position Mode:
»= Single setpoint

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

= Changeimmediately

After receiving a new position command while driving to the target position, itdrives to the new
position regardless ofthe existing targetposition.

= Setof Set point

After receiving a new position command while driving to the target position, itsubsequentlydrives
to the new target position after driving to the existing targetposition.

The three methods mentioned above are set by the combination of New setpoint bit
(Controlword, 0x6040.4), the Change set immediately bit (Controlword, 0x6040.5), and the
Change setpoint bit (Controlword, 0x6040.9).

Single Set Point Driving Procedure

e N/ \ t

Velocity

New
Set-point

Change
immediately

Change of
Set-point

4. Specify the target position (Ox607A).

5. Setthe New setpointbitto 1 and the Change setimmediatelybitto O to requestthe position
operation.

6. The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10). The drive can suspend where itis or perform a new position operation ifit
receives the New set pointbit.
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Change Immediately Driving Procedure

Velocity /

New
Set-point

- - -y

Change
immediately

Change of
Set-point

1. Specify the target position (0X607A).

2. Setthe New setpointbitto 1 and the Change setimmediatelybitto 1 to requestthe position
operation.

3. You canbegina new position operation (New setpoint) regardless ofthe previous target position.
The drive immediatelymoves to the new position.

4. The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10).

Set of Set Point Driving Procedure

Velocity

New
Set-point

Change
immediately

_ t
|
|

Change of
Set-point

1. Specify the target position (0x607A).
2. Setthe New setpointbitto 1 and the Change of Set pointbitto 1 to requestthe position operation.

3. After reaching the previous target position, the drive begins to move to the new position (New
setpoint).

4. The drive notifies the operator of its arrival at the target position with the Target reached bit
(Statusword, 0x6041.10).
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4.4 Velocity Control

4.4.1

Mode

Cyclic Synchronous Velocity Mode

The Cyclic Synchronous Velocity (CSV) mode receives the target velocity (OX60FF),
renewed at every PDO update cycle, from the upper level controller, to control the velocity.

This mode allows the upper lewvel controller to calculate the torque offset (0x60B2)

corresponding the torque feedforward

and pass it to the drive.

The block diagram of the CSV mode is as follows:
OP Mode : Cyclic Synchronous Velocity
Torque Offset (0x60B2)
Velocity Demand
Velocity Offset (Ox60B1) ) Value (0x606B)
1 5 A
+
Target Velocity (OX60FF) 5 @ .
Interpolate ! . Velocity Torque
Quick Stop Deceleration (0x6085) Velocity _> / Control Control
Command A
Quick Stop Option Code (0x605A)
_ Torque Actual Value (0x6077) ®)
- =
_, Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- o Inverse Calculation
'
Target Velocity ¥~ 1
(OX60FF) ©)
Target Reached in . ty -
Statusword (0x6041.10)[ velocity Window Velocity Reached 4----.64.
el . - Window
Time (0x606E) Comparator  [€ 357> -
. omparator Velocity Window
Velocity Reached (0x606D)
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Related Objects

Index Ir?;:x Name Va;;ipa:le Accessibility assizggent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
Ox60FF - Target \elocity DINT RW Yes UU/s
0x6084 - Profile Deceleration UDINT RW No Uu/s?
0x6085 | - 82'{2" g’rtgtﬁ’on UDINT RW No UU/s?
0x60B1 - \elocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606B | - | ve0dy Demand DINT RO Yes uu
0x606C - Actual \Velocity Value DINT RO Yes UU/s
0x606D - \elocity Window UINT RW No UU/s
Ox606E - \elocity Window Time UINT RW No Ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Actual Velocity Value DINT RO Yes UU/s
0x6064 - Actual Position Value DINT RO Yes uu
o0x6063 | - | Actalinternal DINT RO Yes Pulse
Position Value
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Internal Block Diagram of CSV Mode

0x60B1 0x60FF
Velocity Offset Target Velocity
[UUIss] [UUss] 0x606B
A Velocity Demand
Value [UU/s]
—® Processing Acc./Dec.
Gear Ratio Speed Command
i Acc. Time 0x2301 Servo-Lock
Lop| WMotor [0x6097:01 | | _ Funton >
Dec. Time
0x6085 Interpolate Shaft | 0x6091:02 Select
Quick StoE Dec. Velocity S-curve Time | 0x2303 y
[UU/s"2] Command
* > BA or
y Touch Probe 1/2. G688 or 0x60BD . .
0x605A P Positiv\z/e IIEdgLeJU Touch Probe 1/2 Gain Conversion
Quick Stop 0x6064 osition Value[U] - Negative Edge 0x6063
Option Code v i Position Value[UU] Position Internal i Mode -
Position Actual Actual Value [pulse] |
Value [UU] [ / Time1
Gear Ratio )R @_
Inverse - Time2
Waiting
Time1
Waiting
Time2
Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
! ol > Gain > function Select -
+ -
Velocity Filter | 0x210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [‘ox2s01 | [[ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ oxa504 | [ 0x2505 | [ 0x2506 |
—O P Gain | Gain Torque ) & | ¥ ¥ !
A » —> FH>( - 3 [ 0x2507 0x2508 0x2509
| 7] 1 [[ox2t0z2 | [ ox2103 Speed Tk
) 4 [‘ox250A | [‘ox2508 | [ ox2s0C |
Acc.
Gear Ratio Following ¢
'''''''''' X
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual .
Value [UU/s] Time | 0x210B Disturbance
7y Observer
Gain 0x2512
0x6077 Filter [ 0x2513 T Limit
Torque Actual - orque Limf
Value [0.1%] Velocity Y Select
Calulation
Ext. Positive
Current Control
Ext. Negative
<
¢ . Positon . -
e Calulation Gain Y Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max.
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4.4.2 Profile Velocity Mode

Unlike the CSV mode receiving the target velocity, renewed at every PDO update cycle, from
the upper level controller, in the Profile Velocity (PV) mode, the drive generates a velocity
profile internally up to the target velocity (Ox60FF) using the profile acceleration (0x6083)
and deceleration (0x6084), in order to control its velocity.

At this moment, the max. profile velocity (0x607F) limits the maximum velocity.

The block diagram of the PV mode is as follows:

OP Mode : Profile Velocity
Torque Offset (0x60B2)

Target Velocity (Ox60FF) :1 Velocity Demand
- N Value (0x606B)
Maximum Profile Velocity (0x607F) Cz — f
© '
+
Profile Acceleration (0x6083) T . Velocity Torque
O3 ’ /_ Generate _> / > Control Control
Profile Deceleration (0x6084 Velocity 7Y 7'y
! ) @—P 7_ —» Command
Quick Stop Deceleration (0x6085)
Enc.
Quick Stop Option Code (0x605A)
< Torque Actual Value (0x6077) @
_, Velocity Actual Value (0x606C) A Gear Ratio Velocity
- N Inverse position Actual 1 | Calculation
osition Actual Interna
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation

Target Velocity » i

(Ox60FF)

Target Reached in
Statusword (0x6041.10)

Velocity Window
Time (Ox606E)

Velocity Reached
Window
Comparator

Velocity Reached

W 5

¢
Velocity Window|

(0x606D)
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Related Objects

Index Sub Name Variable Ac_ct_essi azsign Unit
Index type bility st
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
Ox60FF - Target \elocity DINT RW Yes UU/s
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6083 - Profile Acceleration UDINT RW No Uu/s?
0x6084 - Profile Deceleration UDINT RW No Uu/s?
0x6085 - Quick Stop Deceleration UDINT RW No Uu/s?
O0x605A - Quick Stop Option Code INT RW No -
0x60B1 - \elocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606B - \elocity Demand Value DINT RO Yes UU/s
0x606C - Actual Velocity Value DINT RO Yes UU/s
0x606D - \elocity Window UINT RW No UU/s
0x606E - \elocity Window Time UINT RW No Ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Actual \elocity Value DINT RO Yes UU/s
0x6064 - Actual Position Value DINT RO Yes uu
0x6063 - Actual Internal Position Value DINT RO Yes pulse
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Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s)

0x60FF
Target Velocity
[UU/s)

Limit
L >
0x6083 0x607F
Profile Acc. Maximum Profile
[UU/s*2] Velocity [UU/s]
A
Position Generate
C Limit Velocity
( : ) ‘; > Command
>
0x6085
Quick Stop 0x6084
Profile Dec.

i Dec. [UU/s"2]

A

0x606B
Velocity Demand
Value [UU/s]

Processing Acc./Dec.

Gear Ratio

Motor | 0x6091:01
Shaft | 0x6091:02

Speed Command

Acc. Time
Dec. Time

S-curve Time

/" 0xB60BA or 0x60BC
Touch Probe 1/2
Positive Edge

Servo-Lock
Function

Select

e OX60BB or Ox608D ™ P Gain Conversion
0x605A 0x6064 -I;\?LICh Apmbe 172 ; Position Internal i
ick Sto ! egative Edge Actual Value [pulse] | Mode
Quick Stop Position Actual \_Position Value[UU] / pulse]
Option Cod Value [UU] ) ; 'y Time1
Gear Ratio i
“ ------ Inverse - ®_ Time2
Waiting
Timel
Waiting
e Time2
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+
0.1% . Adaptive Filter
[ °l > Gain > function Select -
+ -
Velocity Filter | Ox210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [Tox2s01 | [[ox2502 | [ 0x2503 |
Function Speed Control P/PI
. Mode .| 2 [lox2504 | [ ox2505 | [ 0x2506 |
P Gain | Gain ) 4
_® > [, Toraue (> 3 [oxa507 | [[ox2508 | [[ox2509 |
| 1 [ ox2102 | [ ox2103 Soeed Lk
- ee
) P 4 [ oxas0A | [ ox2508 | [ ox2s0¢ |
Acc.
Gear Ratio Following ¢
---------- -x 8
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual "
Value [UU/s] Time | 0x210B Di;:)urbance
server
A
Gain 0x2512
T Ll
0x6077 - L
Filter 0x2513 T Limit
Torque Actual - orque Lim
Value [0.1%] Velocity Select
Calulation

Positon
Calulation

Current Control

Ext. Positive

Ext. Negative

Positive
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4.5

4.5.1

Torque Control Modes

Cyclic Synchronous Torgue Mode

The Cyclic Synchronous Torque (CST) mode receives the target torque (0x6071), renewed
at every PDO update cycle, from the upper lewvel controller, to control the torque.

This mode allows the upper lewvel controller to calculate the torque offset (0x60B2)
corresponding the torque feedforward and pass it to the drive.

The block diagram of the CST mode is as follows:

Torque Offset (0x60B2)

OP Mode : Cyclic Synchronous Torque

Target Torque (0x6071)

(1)
&)
Torque Slope (0x6087)

Maximum Torque (0x6072)

Positive Torque Limit Value (0x60E0)

Generate
Torque

Negative Torque Limit Value (Ox60E1)

—»

Command

Maximum Profile Velocity (0x607F)

Velocity
Control

_’

Torque
Control
A

_ Torque Actual Value (0x6077) ®)

hl =

_ Velocity Actual Value (0x606C) (7 Gear Ratio Velocity

- N Inverse N Calculation
Position Actual Internal

__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position

- N4 Inverse Calculation
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Related Objects

Index Sub Name VEITELS (S Accessibility .PDO Unit
Index type assignment

0x6040 - Controlword UINT RW Yes -

0x6041 - Statusword UINT RO Yes -

0x6071 - Target Torque INT RwW Yes 0.1%

0x6072 - Maximum Torque UINT RW Yes 0.1%
Maximum Profile

0x607F - UDINT RW Yes UU/s
Velocity

oxgoE0 | . | Posttive Torque Limit UINT RW Yes 0.1%
Value
Negative Torque Limit

0x60E1 - UINT RW Yes 0.1%
Value

0x60B2 - Torque Offset INT RW Yes 0.1%

ox6074 | - | Toraue Demand INT RO Yes 0.1%
Value

0x606C - Actual Velocity Value DINT RO Yes UU/s

0x606D - Ve|ocity Window UINT RW No UU/s
Velocity Window

0x606E - UINT RW No Ms
Time

0x6077 - Torque Actual Value INT RO Yes 0.1%

0x606C - Actual Velocity Value DINT RO Yes UU/s

0x6064 - Actual Position Value DINT RO Yes uu

oxe063 | . | Actual Internal DINT RO Yes Pulse
Position Value
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Internal Block Diagram of CST Mode

X
Max. Profile
Velocity [UU/s]

Gear Ratio

3 | Motor | 0x6091:01 Gain Conversion
0x60B2 Shaft | 0x6091:02
Torque Offset Mode
[0.1%] )
¥ Time1
Velocity Limit Time2
Select & Command Waiting
Interpolate i
Torque »| Select - Tin.1.91
Command Waiting
Value Time2
S
Target Torque
0.1% .
[0.1%] Notch Filter
Adaptive Filter
function Select -
Velocity PIPI Gain Conversion Frequency  Width Depth
Limit [[oxas01 | [ ox2s502 | [ ox2s03 |
Function P/PI
Speed Control
P Mode [[oxa504 | [ ox2505 | [ ox2506 |
P Gain | Gain
Torque 0x2115
> . L » g > ["oxa507 | [ ox2s08 | [ ox2509 |
| Speed 0x2116
) [‘oxa2s0A | [ ox2508 ] [ oxas0C |
Acc.
Gear Ratio Following 0x2118 ¢
Inverse Error Torque Command
Filter
Speed Feedback 1
0x606C Filter
Velocity Actual .
Value [UU/s] Time 2
0x6077 0x6074 e
T Limit
Torque Actual N Torque Demand orque Limi
Value [0.1%] Velocity Value [0.1%] Select
Calulation
Ext. Positive

N . S —

0x6064 Positon
Position Actual Calulation
Value [UU] t
Gear Ratio
Inverse

0x6063 '
Position Internal
Actual Value [pulse] .

Current Control

Ext. Negative

A
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4.5.2 Profile Torque Mode

Unlike the CST mode receiving the target torque, renewed at every PDO update cycle, from
the upper level controller, in the Profile Torque (PT) mode, the drive generates a torque
profile internally up to the target torque (0x6071) by the torque slope (0x6087), in order to
control its torque.

At this moment, the torque applied to the motor is limited depending on the Positive/Negative
Torque Limit Value (Ox60EO0 and Ox60E1) and the Maximum Torque (0x6072) based on its
driving direction.

The block diagram of the PT mode is as follows:

OP Mode : Profile Torque
Torque Offset (0x60B2)

Target Torque (0x6071)
{1)—»
Torque Slope (0x6087) C 7£ >
2
Maxi T (0x6072) | N '
laximum Torque (Ox . Velocity Torque
Generate _> / Control Control
Positive Torque Limit Value (0x60E0) N [ [, CT°"qued A A
7 omman
Negative Torque Limit Value (Ox60E1)
Enc.
Maximum Profile Velocity (0x607F) N
_, Torque Actual Value (0x6077) P
« ®
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
-~ N Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
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Related Objects

Index Ir?;(?x Name Vei)r/issle Accessibility assilz]lr?gent Unit
0x6040 - Controlword UINT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x6071 - Target Torque INT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
0x607F - Maximum Profile Velocity UDINT RW Yes UU/s
0x6087 - Torque Slope UDINT RW Yes 0.1%/s
0x60EQ | - | bosifverTorqueLimi UINT RW Yes 0.1%
OX60EL | - \'\/'aelggti"e Torque Limit UINT RW Yes 0.1%
0x60B2 - Torque Offset INT RW Yes 0.1%
0x6074 - Torque Demand Value INT RO Yes 0.1%
0x606C - Actual Velocity Value DINT RO Yes UU/s
0x606D - \elocity Window UINT RW No UU/s
0x606E - \elocity Window Time UINT RW No ms
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x606C - Actual \elocity Value DINT RO Yes Uu/s
0x6064 - Actual Position Value DINT RO Yes uu
0x6063 | - C;fﬂ:' Internal Position DINT RO Yes pulse
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Internal Block Diagram of PT Mode

0x607F
Max. Profile
_ Velocity [UU/s]

Gear Ratio

- »| Motor | 0x6091:01 Gain Conversion
Shaft 0x6091:02
[ 0x6091:02 | Mode

0x6071
Target Torque | Time1
[0.1%]
Velocity Limit Time2
Select & Command Waiti
Generate aiting
Torque | Select | 0x230D Time1
| Command Waiting
Value Time2
0x60787
Target Slope Notch Filter
[0.1%/s]
Adaptive Filter
function Select -
" F i Depth
Velocity P/PI Gain Conversion requency Width P
Limit 1 [Toxas01 | [[ox2502 | [ 0x2503 |

Function P/PI
Speed Control Mode 2 [ oxa504 | [ ox2505 | [ 0x2506 |
P Gain | Gain Torque 0x2115

> »| 3 [ oxa507 | [ ox2508 | [ 0x2509 |
| Speed
4 [‘ox250a | [‘ox2508 | [ ox2s0C |
Acc.
Gear Ratio Following ¢

Error

Inverse

Torque Command
Filter

Speed Feedback
0x606C Filter
Velocity Actual .
Value [UU/s] Time | 0x210B
0x6077 ‘ 0x6074 .
' { T Limit
Torque Actual - | Torque Demand orque Limi
Value [0.1%] Velocity i Value [0.1%] Select
Calulation

Ext. Positive
Current Control

«(6)-

Ext. Negative

<

0x6064 Positon ) -

Position Actual Calulation Gain Positive

Value [UU] t Negative
0x6063 Max.

Gear Ratio
Inverse

Position Internal i
. Actual Value [pulse] |
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4.6

4.6.1

Homing

This drive provides its own homing function. The figure below represents the relationship
between the input and output parameters for the homing mode. You can specify the speed,
acceleration, offset, and homing method.

Controlword(0x6040)

Homing Method(0x6098) Statusword(0x6041)

v

\J

Homing Speed(0x6099)

> Homing

Position Demand Internal Value (0x60FC)

Homing Acceleration(0x609A) or Position Demand Value(0x6062)

v

Home Offset(0x607C)

v

Digital Input
Home switch
Positive limit switch
Negative limit switch

As shown in the figure below, you can set the offset between the home position and the zero
position of the machine using the home offset. The zero position indicates a point whose
Actual Position Value (0x6064) is zero (0).

Y

Home Offset(0x607C)

Homing Method

The drive supports the following homing methods (0x6098):

Homing
Method Details
(0x6098)
1 The drive returns to the home position with the negative limitswitch (NOT) and the
Index (Z) pulse while driving in the reverse direction.
5 The drive returns to the home position with the positive limitswitch (POT) and the
Index (Z) pulse while driving in the forward direction.
The drive returns to the home position with the home switch (HOME) and the
7,8,9,10 Index (Z) pulse while driving in the forward direction. When the positive limitswitch
(POT) is inputduring homing, the drive will switch its driving direction.
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Homing
Method Details
(0x6098)
The drive returns to the home position with the home switch (HOME) and the
11,12,13,14 Index (Z) pulse while driving in the reverse direction. When the negative limit
switch (NOT) is input during homing, the drive will switch its driving direction.
The drive returns to the home position with the home switch (HOME) while driving
24 in the forward direction. When the positive limitswitch (POT) is input during
homing, the drive will switch its driving direction.
The drive returns to the home position with the home switch (HOME) while driving
28 in the reverse direction. When the negative limitswitch (NOT) is inputduring
homing, the drive will switch its driving direction.
33 The drive returns to the home position with the Index (Z) pulse while driving in the
reverse direction.
34 The drive returns to the home position with the Index (Z) pulse while driving in the
forward direction.
35 Sets the current position as the origin.
1 The drive returns to the home position with the negative stopper and the Index (2)
pulse while driving in the reverse direction.
2 The drive returns to the home position with the positive stopper and the Index (2)
pulse while driving in the forward direction.
3 The drive returns to the home position with the negative stopperwhile drivingin
the reverse direction.
4 The drive returns to the home position with the positive stopper while driving in the
forward direction.
5 The drive returns to the home position with the home switch (HOME) while driving
in the reverse direction.
6 The drive returns to the home position with the home switch (HOME) while driving
in the forward direction.

Related Objects

Variabl - PD .
Index =l Name S Accessibility : o Unit
Index type assignment
0x6040 - Controlword UNIT RW Yes -
0x6041 - Statusword UINT RO Yes -
0x607C - Home Offset DINT RW No uu
0x6098 - Homing Method SINT RW Yes -
- Homing Speed - - - -
0 Numberofentries USINT RO No -
0x6099
1 Switch Search Speed UDINT RW Yes UU/s
2 Zero Search Speed UDINT RW Yes Uu/s
O0x609A - Homing Acceleration UDINT RW Yes Uu/s?
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Homing Methods 1 and 2

Reverse (CW) Forward (CCW)
«—— y — _—
I —— A l
|
| |
| 1 )

| |
| 1 | | 1 |
| |
| |
| |
| |
| |
| |

|

Index pulse

Positive limit switch

Negative limit switch
(POT)

(NOT)

-
0x6099:01 Speed during search for switch

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

For homing using the Homing Method 1, the velocity profile according to the sequence is as
follows. See the details below:

Homing Method @

Speed 4 Negative limit switch

ON Index Pulse

Zero search speed

(0x6099:02) / \

A (B) ©

Switch search speed
(0x60999:01)

(A) The initial driving direction is reverse (CW), and the drive operates at the Switch Search
Speed.

(B) When the negative limit switch (NOT) is turned on, the drive switches its direction to the
forward direction (CCW), decelerating to the Zero Search Speed.

(C) While operating at the Zero Search Speed, the drive detects the first index pulse to mowe
to the index position (Home).
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Methods 7, 8, 9, and 10

Reverse (CW) Forward (CCW)

«— — —>
/ L
/ L

I: | | 7/ ‘ :I

o
e

¢

e
-

10
Index pulse

////

) / /

Home switch 7/

Positive limit switch —

(POT) //

//

0x6099:01 Speed during search for switch

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

For homing using the Homing Method 7, the \elocity profile according to the sequence is as
follows. The sequence depends on the relationship between the location of load and the
Home switch at homing, which is categorized into three cases as below. For more
information, see the details below:

(1) When the Home switch is OFF at startup, and does not meetthe limit, during the
operation:

Homing Method @

Speed
A Positive home switc
ON |'index Pulse
Switch search speed | _,— _l_
(0x60999:01) ) i
(A) ® @
5 A S

Zero search speed
(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates atthe Switch Search
Speed.

(B) When the Positive Home Switch is turned on, the drive will decelerate to the Zero Search Speed,
and then switches its direction to the reverse direction (CW).

(C) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the
index position (Home).
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(2) When the Home switch is ON at startup:

Homing Method @
Speed
A

Positive
Home switch Index Pulse

OFF T

Zero search speed Time

(0x6099:02)

Switch search speed
(0x60999:01)  Frommmmmsmmsssssossssossssocsssocsssocsoees

(A) Since the Home signalis on,the drive will operate at the Switch Search Speed in the direction
of the Positive Home Switch (CCW). It mightnot reach the Switch Search Speed depending on the
start position ofhoming.

(B) When the Home switch is turned off, the drive will decelerate to Zero Search Speed, and then
continue to operate.

(C) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the
index position (Home).

(3) When the Home switch is OFF at startup, and meets the limitduring the operation:

Homing Method @

Speed
0 Positive Limit switch Positive home switch
ON ON Index Pulse
Zero search speed _,— _,— |
(0x6099:02) 7 i
(B © D
5 A >

Switch search speed
(0x60999:01)

Zero search speed
(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates atthe Switch Search
Speed.

(B) When the positive limitswitch (POT) is turned on, the drive will decelerate down to stop, and
then operate at the Switch Search Speed inthe reverse direction (CW).

(C) When the Positive Home Switch is turned off, the drive will decelerate to Zero Search Speed,
and then continue to operate.

(D) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the
index position (Home).

The methods from 81to 10 are nearly identical to the method 7 in terms of the homing sequence.
The only differences are the initial driving direction and Home switch polarity.

The Positive Home Switch is determined by the initial driving direction. AHome switch which is
encountered inthe initial driving direction becomes the Positive Home Switch.

4-30



Positive Negative
Home Switch Home Switch

+ Home Switch +

_>
Initial driving direction: Forward (CCW)
Negative Positive
Home Switch Home Switch

+ Home Switch +
—

Initial driving direction: Reverse (CW)

Methods 11, 12, 13, and 14

Reverse (CW) Forward (CCW)
— — — ]

l/ I/
i // ||

B
/\

12)

—({3~
L@
‘_Q@( i )Q1

G-

14
Index pulse

////

) / /

Home switch 7/

Negative limit switch

(NOT) //

//

0x6099:01 Speed during search for switch

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

For homing using the Homing Method 14, the welocity profile according to the sequence is as
follows. The sequence depends on the relationship between the location of load and the
Home switch at homing, which is categorized into three cases as below. For more
information, see the details below:
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(1) When the Home switch is OFF at startup, and does not meetthe limitduring the
operation:

Homing Method

Speed
A
Negative home switch
OFF Index Pulse
A >
Zero search speed \ (A) ® i/© Time
(0x6099:02)
Switch search speed \
(0x60999:01)

(A) The initial driving direction is reverse (CW), and the drive operates atthe Switch Search Speed.

(B) When the Negative Home Switch is turned off, the drive will decelerate to Zero Search Speed,
and then continue to operate.

(C) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the
index position (Home).

(2) When the switch is ON at startup:

Homing Method

Speed

A
Negative

Home switch

L OFF

1 Index Pulse

A >

Zero search speed Time
(0x6099:02) \

Switch search speed
(0x60999:01)

(A) Since the Home signalis on,the drive will operate at the Switch Search Speed in the direction
of the Negative Home Switch (CW). It mightnot reach the Switch Search Speed depending onthe
start position ofhoming.

(B) When the Home switch is turned off, the drive will decelerate to Zero Search Speed, and then
continue to operate.

(C) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the
index position (Home).
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(3) When the switch is OFF at startup, and meets the limit during the operation:

Homing Method

Speed
A

Switch search speed

Negative limit switch Negative home switchIndeX Pulse

ON

ON

(0x60999:01)

B)

Zero search speed \

(0x6099:02) \
Switch search speed

(0x60999:01)

(A) The initial driving direction is reverse (CW), and the drive operates atthe Switch Search Speed.

(B) When the negative limitswitch (NOT) is turned on, the drive will decelerate down to stop, and
then operate at the Switch Search Speed in the forward direction (CCW).

(C) When the Negative Home Switch is turned on, the drive will decelerate to the Zero Search
Speed, and then switches its direction to the reverse direction (CW).

(D) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the

index position (Home).

The methods from 11 to 13 are nearly identical to the method 14 in terms of the homing sequence.
The only differences are the initial driving direction and Home switch polarity.

Method 24

Home switch

Positive limit switch
(POT)

Reverse (CW) Forward (CCW)
|: R o R vy
|| 7/
—a-
l
Ca- —
‘&-
/ /
//
// ‘
//

—

0x6099:01 Speed during search for switch
0x6099:02 Speed during search for Zero

The initial driving direction is forward (CCW), and a point where the Positive Home Switch is
turned on becomes the Home position.
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Method 28

Reverse (CW) Forward (CCW)

< .
/ /
] L

|: L_| // i :|

i R
-@-

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

0x6099:01 Speed during search for switch

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

The initial driving direction is reverse (CW), and a point where the Positive Home Switch is
turned on becomes the Home position.

Method 33 and 34

Reverse (CW) Forward (CCW)
] —{— |
4—@3}—'
—a-

Index pulse

— 0x6099:01 Speed during search for switch

— 0x6099:02 Speed during search for Zero

The initial driving direction is reverse (CW) for the method 33, and forward (CCW) for the
method 34. The drive detects the index pulse at the Zero Search Speed.
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Method 35

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

0x6040:bit4 0 T

The current position at startup of homing operation becomes the Home position. This method
is used to change the current position to the origin depending on demand of the upper lewel
controller.

Homing method -1, -2, -3, -4 are other way of homing method different from the
standard. It is available when other Home switch is not used,

Method -1 and -2

Reverse (CW) Forward (CCW)
] /
= =7/ —|
| |
l | | | 1 |
X
|

Index Pulse

Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

Homing methods -1 and -2 are using Stopper and Index (2) pulse to home. The elocity
profiles depending on the sequence are shown below. For more information, see the details
below:

Homing Method @
Speed

A
Negative Stopper Index Pulse

Zero search speed
(0x6099:02) - - /
Torque setting } V g
0x2409 g§ v Time
(A) Time setting (B) (©
Switch search speed 0x240A
(0x60999:01)

(A) The initial driving direction is reverse (CW), and the drive operates at the Switch Search Speed.
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(B) When the drive hits the negative stopper, it will stand by according to the torque limitvalue
(0x2409), and the time setting value (0x240A) at the time of homing using stopper before

direction switch.

(C) While operating at the Zero Search Speed, the drive detects the firstindex pulse to move to the

index position (Home).

Homing Method @

Switch search speed
(0x60999:01)

Speed
A Positive Stopper Index Pulse
) ® (@)
Torque setting } :
(0x2409) } A
Time setting (Ox24OA)\ Time

Zero search speed

(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates atthe Switch Search

Speed.

(B) When the drive hits the positive stopper, it will stand by according to the torque limitvalue
(0x2409) and the time setting value (0x240A) at the time of homing using stopper before direction

switch.

(C) While operating at the Zero Search Speed,the drive detects the firstindex pulse to move to the

index position (Home).

Method -3 and -4

l

Positive Stopper

Speed during search for switch

Reverse(CW) Forward(CCW)
] /
]
|: LI 77 L
| |
le | i ;i
I | @
s |
| |
Negative Stopper
0x6099:01
-—

Homing method -3 and -4 are

0x6099:02 Speed during search for Zero

using Stopper to home. The velocity profiles depending on

the sequence are shown below. For more information see the details below.
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Homing Method @

Spefd Negative Stopper
Homing completion
Torque setting Time
0x2409
(A) Time setting(B)
Switch search speed 0x240A
(0x60999:01)

(A) The initioal driving direction is counter forward (CW), and the drive operates atthe Switch Search Speed.

(8) When the drive hits the negative Stopper, it will stand by according to the torque limitvalue (0x2409), and
the time setting value (0x240A) at the time of homing using stopper before direction switch.

Homing Method

Speed
A Positive Stopper

I

Switch search speed 1" Homing completion
(0x60999:01) ) (B)

Torque setting
(0x2409)

Time setting
(0x240A)

Time

(A) The initial driving direction is forward (CCW), and the drive operates atthe Switch Search Speed.

(B) When the drive hits the positive Stopper, it will stand by according to the torque limitvalue (0x2409), and the
time setting value (0x240A) at the time of homing using stopper before direction switch.

Method -5 and -6

Reverse(CW) Forward(CCW)

[ Ry By E— J
| L 7/ |

| & |

Home switch Home switch I

0x6099:01 Speed during search for switch

-

«—— 0x6099:02 Speed during search for Zero
Homing method -5 and -6 are using positive home switch to home. The velocity profiles

depending on the sequence are shown below. For more information see the details below.
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(1) When the Home switch is OFF at startup, and does not meet the limit, during the
operation:

Homing Method ©

Speed Positive home switch ON
A

Homing Completion

Time

i (B)

Switch search speed |
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates atthe Switch Search Speed.

(B) A pointwhere the Positive home switch is turned on becomes the Home position

Homing Method

Speed
A Positive home switch ON

Switch search speed T1---
(0x6099:01)

A
»

Time

(A) The initial driving direction is forward (CCW), and the drive operates atthe Switch Search Speed.

(B) A pointwhere the Positive home switch is turned on becomes the Home position

(2) When the Home switch is OFF at startup, and meetthe limit, during the operation:

Homing Method @

Speed
A

Negative Limit switch ON

Homing Error occured

»
Time

Switch search speed |
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates atthe Switch Search Speed.

(B) When the drive hits the Negative limitswitch, The homing error will occur.
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4.7 Touch Probe Function

Touch probe is a function to rapidly capture the position value of the encoder with external
input (PROBE 1 and 2) signals or the Index (2) pulse of the encoder.

Example of Touch Probe

Wafer mapper system of wafer transfer robot (WTR)

In the case that wafers are piled up on a wafer stack, the presence of wafer can be
determined by scanning the stack once using mapping sensor. At this moment, any
unnecessary movement of robot can be prevented by use of the value of wafer loading
position captured rapidly.

Motor

-

Wafer Stack

lllllll!lﬂlﬂllll’@“ﬂlllll (|

Touch probe function (0x60B8) | Touch probe state (0x60B9)

\J

Position value of the rising edge of touch
probe 1 (Ox60BA)

Position value of the falling edge of touch
probe 1 (0x60BB)

\J

Touch
Probe

\J

Function Position value of the rising edge of touch
Touch Probe 1 probe 2 (0x60BC) -
Touch Probe 2 Position value of the falling edge of touch
Index(Z) Pulse N probe 2 (0x60BD) >

The position value of the encoder (Actual Position Value, 0x6064) is latched by the following
trigger events according to the setting value. At the same time, 2 channel inputs can be
latched independently at the positive/negative edges.

= Triggered bythe touch probe 1 (I/O, PROBE1)
= Triggered by the touch probe 2 (I/0, PROBE?2)

= Triggered by the encoderIndex (Z) pulse

Related Objects

4-39



Index Al Name vietizlste Accessibility .PDO Unit
Index type assighment

0x60B8 - Touch Probe Function UINT RW Yes -

0x60B9 - Touch Probe Status UINT RO Yes -
Touch Probe 1 Positive

0x60BA Edge Position Value DINT RO Yes uu
Touch Probe 1 Negative

0x60BB - Edge Position \alue DINT RO Yes uu
Touch Probe 2 Positive

0x60BC - Edge Position \Value DINT RO Yes uu
Touch Probe 2 Negative

0x60BD - Edge Position Value DINT RO Yes uu

Touch Probe Timing Diagrams

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

To reset the bits 1, 2, 9, and 10 of the touch probe status (0x60B9) in the single trigger mode,
set the corresponding bits (4, 5, 12, and 13) of the touch probe function (0x60B8) to O.

0x60B8.0
(0x60B8.8)

0x60B8.4
(0x60B8.12)

0x60B9.0
(0x60B9.8)

0x60B9.1
(0x60B9.9)

O0x60BA
(0x60BC)

Probe input

¥

]

[
a v 4 } i
Latch start Latch start ‘

Position 1 Latched

i >< Position 3 Latched

i

R

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

In the continuous trigger mode, the bits 6, 7, 14, and 15 of the touch probe status (0x60B9)
are toggled (0 > 1 or 1 - 0) every time the corresponding input/edge is input.

0x60B8.0
(0x60B8.8)

0x60B8.4
(0x60B8.12)

0x60B9.0
(0x60B9.8)

0x60B9.1
(0x60B9.9)

]

|

¥

a

Latch start

0x60BA
(0x60BC)

0x60B9.6
(0x60B9.14)

Probe input

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

0x60B8.0
(0x60B8.8)

0x60B8.1
(0x60B9.9)

0x60B8.2
(0x60B9.10)

0X60BA
(0x60BC)

0x60B9.6
(0x60B9.14)

Index(Z) Pulse

Single Trigger mode

Continuous Trigger mode

Position 1
Latched

osition 5\/ Position 6 Position 7 \/ Position 8\/ Position 9
Latched Latched Latched Latched Latched
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5. Drive Application Functions

5.1 Drive Front LED Specification

T
J — . N N . DHL‘D \L
Cp 00 @) C) E0 | e~
U<:>O Q:O U(DO U<:>O U<:>O Analog monitor output connector
00 4 00y
© o o 9
@ O
9 g o 9 g %
xl10 x1

Node ID Setting switch
Display for servo status 7-
Segment

EtherCAT Communication status and Error
status LED

5.1.1 7-Segment for displaying state of Servo

7-Segment for displaying state of servo consists of 5 digit and digit number starts from the
rignt.(Digit1-> Digit5)

DIGITS DIG\M DIGIT3 DOIGIT2 OIGITt

i
i« ]

First 3digits(DIGIT3~1) on 7-Segment indicate state of sernvo below when there is no alarm.
Warning will be displayed preferentially when warning occurs.

Display Digit 3~Digit 1 State
) PN Ry N N B0, (L1, e
Disconnecting STO Forward limit senser is activated
) . Lyl ).
State of seno OFF Rewerse limit senser is activated
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0 DB T P B R N x|
iy =N N X . .

State of sernvo ON State of warning 10 (Code :10)

Digit4 indicates state of current operation or servo READY.

TGON Signal state
(OFF: Stop state, ON: Rotate

state)
Position mode: INPOS1 Signal

state
Speed mode: INSPD Signal state
Torque mode: OFF

Position mode: On position
command
Speed mode: On speed

command
Torque mode: On torque
command

Servo READY state
(OFF:Not Ready, ON:Ready)

Digit5 indicates state of EtherCAT State Machine, current control mode or state of servo on.

When state of EtherCAT State Machine is pre-operational state(setting up communication)

= Display state of EtherCAT Communication(Servo operation is not possible in

this state)
- | N - Lo e |
Ll X Ly L d 1 LY LD Jm| A Lt e
Init state Pre-Operational state Safe-Operational state
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When state of EtherCAT State Machine is Operation state(Ready to operation)

=> Display operation mode and state( senvo operation is possible in this state)

B L0  Booog | @Booge
’ A Ly L /u | . 20 - 1 0
Position control mode : Speed control mode : CSV, | Torque control mode : CST,
CSP, PP, IP -y o
i
= | i) 20 S TL e
Homing mode (Off gzx (Cj)FNI): On:

Display below figure on DIGIT5~1 when sernvo alarm occurs. DIGIT2 and DIGIT1 indicate
alarm code. Servo alarm will be displayed preferentially.

[ RN | l'l
1oL "Ll
Example for Alarm
state
AL-10 (IPM Fault)
E.g. 1) When limit signal is on. E.g. 2) When warning occurs.
N~ 7 \__
| M i '..-UU‘
ORI RiRy JRURN(RY N Rt RN |
\—r—l
. N . DIGIT3 1
TE}GJFN]"CCW direction Limit WO01(Main power failure)+W40(Low
P voltage warning)state
DIGIT4 : INPOS1, SERVO DIGIT4 : INSPD, On speed command, SERVO
READY READY
DIGITS : Position mode, SERVO DIGITS : SPEED CONTROL
ON MODE, SERVO ON
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5.2

Input/Output Signhals Setting

5.2.1 Assignment of Digital Input Signals
You can set the functions of digital input signals of I/O and the input signal level. You can
arbitrarily assign up to 8 input functions out of 15 functions, as shown in the figure below, to
the digital input signals 1-8 for use:
/0
Digital input
Assigned Detail
function etalls ( \ | +24V IN 6 I—
POT Forward(CCW)rotation prohibited ~@=——fp»
NOT Reverse(CW) rotation prohibited @—J» ﬂ
HOME Origin sensor *—> *—> DIl 11 I—
STOP Servo Stop *—> DI 2 E_ i}
PCON P control action *—> . ﬂ
GAIN2 Switching of gain 1& gain2 *—> ASSIgnabIe *—> DI 3 7 I—
PCL Positive torque limit @—p Lo i}
Digital inputs 1~8 —> DI 4 8
NCL Negative torque limit ¢— g sett‘i)ng :l_'—:lﬂ
PROBE1 Touch probe 1 *—> (0x2200 ~ 0x2207) *—> DI 5 13 II
PROBE2 Touch probe 2 *—> DI 6 E_ i}
EMG Emergency stop *—> ﬂ
ARST Alarm reset o> o—Pp DI 7 9 I—
Vibration suppression filter 1 b >
LVSFL Vlbrﬁ%ﬁz_‘ , &—»| DI8 Ej
LVSF2 Freguzr':cy input <
SV_ON Servo On *—> \ )
Related Objects
Index =dlg Name Henlelde Accessibility .PDO Unit
Index type assignment
0x2200 - Digital Input Signal 1 Setting UINT RW -
0x2201 - Digital Input Signal 2 Setting UINT RW -
0x2202 - Digital Input Signal 3 Setting UINT RW -
0x2203 - Digital Input Signal 4 Setting UINT RW -
0x2204 - Digital Input Signal 5 Setting UINT RW -
0x2205 - Digital Input Signal 6 Setting UINT RW -
0x2206 - Digital Input Signal 7 Setting UINT RW -
0x2207 - Digital Input Signal 8 Setting UINT RW -




Set the functions of digital input signals of I/O and the input signal level. Select signals to
assign with bits 7 - 0, and set the signal lewvel to the bit 15.

Bit Setting details
15 Set signalinputlevel (0: ContactA, 1: ContactB).Refer to below note.

14~8 Reserved

7~0 Assigninputsignal.

3:}322 Assignable input sighals

0x00 Not assigned

0x01 POT

0x02 NOT

0x03 HOME

0x04 STOP

0x05 PCON

0x06 GAIN2

0x07 PCL

0x08 NCL

0x09 PROBE1

Ox0A PROBE2

0x0B EMG

0x0C ARST

0x0D LVSF1

OxOE LVSF2

OxXOF SVON

= ContactA: The default status is 1 (High). Input O (Low) to actuate it (Active Low).

= Contact B: The defaultstatus is 0 (Low). Input 1 (High) to actuate it (Active High).

Example of Assigning Digital Input Signals

The following table shows an example of assigning input signals. Verify the setting values
from 0x2200 to 0x2203.

DI#1 DI#2 DI#3 Dl#4 DI#5 DI#6 Dl#7 DI#8
POT NOT HOME STOP PCON GAIN2 PROBE1 ARST
(Contact (Contact (Contact (Contact (Contact (Contact (Contact (Contact
B) B) A A A A A A
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5.2.2

Assignment of Digital Output Signals

Assigned function Contact Details
0x01 POT B Forward(CCW)rotation prohibited - - -
0x02 NOT B Reverse(CW)rotation prohibited l\ (PI(;NliII-O) pa?‘gggtgers 15 B|t7~0 Sjélt:]zg Details
gzgj ZS(’;APE 2 Osr;grgossetr;s:r :\ DI #1 (11) 0x2200 1 0x01 0x8001 POT(B contact)
Ox05 PCON A P control action p DI # 2 (12) 0x2201 1 0x02 0x8002 NOT(B contact)
DI # 3 (7) 0x2202 0 0x03 0x0003 HOME(A contact)
0x06 GAIN2 A Switching of gainl and gain2 q
0x07 pCL - Positive torque fimit DI # 4 (8) 0x2203 0 0x04 0x0004 | STOP(A contact)
- — DI #5 (13) 0x2204 0 0x05 0x0005 PCON(A contact)
gigz PR'\(‘)CBLE - n NegTZtl'JV; t;rr:s: 'l'm't ' DI#6(14) | 0x2205 | O | O0x06 | Ox0006 | cAmaa contact
\b DI#7(9) 0x2206 0 0x09 0x0009 PROBE1(A contact)
Ox0A | PROBE2 - Touch probe 2 DI#8(10) | 0x2207 | 0 | Ox0C | Ox000C | ARST(A contach)
0x0B EMG - Emergency stop /
0x0C ARST A Alarm reset <

You can set the functions of digital output signals of I/O and the output signal level. You can
arbitrarily assign up to 4 output functions out of 11 functions, as shown in the figure below, to
the digital output signals 1-4 for use:

Servo Drive

/o

?3:3?:: Details
BRAKE Brake
ALRAM Alarm
RDY Servo ready
ZSPD Zero speed reached
INPOS1 position reached 1
TLMT Torque limit
VLMT Speed limit
INSPD Speed reached
WARN Warning
TGON Rotation detection
output
INPOS2 Position reached 2

VVYVVYyVYYVYYVYY I vy

Assignable

Digital output 1~4 setting
(0x2210 ~ 0x2213)

j—>

=

Digital output
DO1l+ |—

DO1- |—>
DO2+ |—>

17
18
3
4

19

20

DO2- |—>

DO3+

DO3-

DO4+

DO4-

Ll

5-6




Related Objects

Sub i
Index Name VEnEDIE Accessibility .PDO Unit
Index type assignment
02210 ) Dlglta.I Qutput Signal UINT RW i
1 Setting
0x2211 ) Dlglta_l Output Signal UINT RW i
2 Setting
0x2212 i D|g|ta_l Output Signal UINT RW i
3 Setting
02213 ) Dlglta_l Qutput Signal UINT RW i
4 Setting

Assign the functions of digital output signal 1 of I/O and set the output signal level. Select

signals to assign with bits 7 - 0, and set the signal level to the bit 15.

Bit Setting details

15 Set signal outputlevel (0: contactA, 1: contact B).

14~8 Reserved

7~0 Assign outputsignal.

Setting values Assignable output signal

0x00 Not assigned
0x01 BRAKE
0x02 ALARM
0x03 RDY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
O0x0A TGON
0x0B INPOS2

Examples of Assigning Digital Output Signals

The following table shows examples of assigning output signals. Verify the setting values
from 0x2210 to 0x2213.

DO#1 DO#2 DO#3 DO#4
BRAKE ALARM RDY INPOS1
(Contact B) (Contact B) (Contact A) (Contact A)

5-7




Assigned function Contact Details
0x01 BRAKE B Brake q o
- | -
0x02 ALARM B Alarm < .CNl Sl 2t Detailes
(Pin No) parameters | 15 7~0 value
0x03 RDY A Servo ready <
DO #1 (1,2) 0x2210 1 0x01 0x8001 BRAKE(B contact)
0x04 ZSPD - Zero speed reached
— DO # 2 (17,18) 0x2211 1 0x02 0x8002 ALARM(A contact)
0x05 INPOS1 A Position reached 1 ¢
— DO # 3 (34) 0x2212 0 0x03 0x0003 RDY(A contact)
0x06 TLMT - Torque limit
— DO # 4 (19,20) 0x2213 0 0x05 0x0005 INPOS1(A contact)
0x07 VLMT - Speed limit
0x08 INSPD - Speed reached
0x09 WARN - Warning
Ox0A TGON - Rotation detection output
0x0B INPOS2 - Position reached 2

5.2.3 Assignment of Analog Output Signals

To monitor the gain tuning or the internal state variables of a drive, 1-channel analog monitor
outputs (/O, Pin 10 - 11) are provided.

(o)

=

9
=
o
5
15

I

0

L 0 B

t Digital Output

DO 1+
+24V IN

DI L ZEE 17 DO 1+

DO 3+

—
IN I~

19 DO 4+
20 DO 4
D17 (DI7

-
s
1
1
Z'_ DI4
1
-
Ens

)
0 (DI8)

/ —
Analog Output
1 | MONMm1 DO(E
Analog [ 3 | AcnD
Monitor 2 | MoNIT2 (E
4 | AGnD

i

Related Objects

Sub i - .
Index Name VLSt Accessibility .PDO Unit
Index type assignment



Sub i I .
Index Name Variable Accessibility .PDO Unit
Index type assignment
052220 ) Analog Monitor Output UINT RW No i
Mode
052221 ) Analog Monitor Channel UINT RW No i
1 Setting
0x2222 ) Analog Monitor Channel UINT RW No i
2 Setting
052223 ) Analog Monitor Channel DINT RW No i
1 Offset
052224 ) Analog Monitor Channel DINT RW No i
2 Offset
0x2225 ) Analog Monitor Channel |+ RW No i
1 Scale
0x2226 ) Analog Monitor Channel UDINT RW No i
2 Scale

Analog Monitor Output Mode (0x2220) Setting

The output range of analog monitor is from -4 V to +4 V. If the setting is 1, it takes the
absolute value of the output to make the value only be positive.

Setting value

Settings

Details

0 positive values

Output as negative/

Analog output A
voltage

+10V

oV

\4

Output only positive
values

Analog output
voltage

+10V

ov

v

Analog Monitor Channel 1 Setting (0x2221)

Configure the monitoring variables to be output to the analog monitor output channel 1.

izltﬂgg Displayed item Unit
0x00 Speed feedback Rpm
0x01 Speed command Rpm
0x02 Speed error Rpm
0x03 Torque feedback %
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igfﬂgg Displayed item Unit
0x04 Torque command %
0x05 Positional error Pulse
0x06 Accumulated operation overload rate %
0x07 DC link voltage \%
0x08 Accumulated regenerative overload rate %
0x09 Encodersingle-turn data Pulse
Ox0A Inertia ratio %
0x0B Full-Closed positional error uu
0x0C Drive temperature 1 °C
0x0D Drive temperature 2 °C
Ox0E Encodertemperature 1 °C
OxOF Hall signal
0x10 U phase current A
Ox11 V phase current A
0x12 W phase current A
0x13 Position actual value uu
0x14 Position demand value uu
0x15 Position command velocity Rpm, mm/s
0x16 Hall U signal
0x17 Hall V signal
0x18 Hall W signal

The woltage is calculated as below during the analog monitor output:

e Channel 1 output voltage [V] = [Monitoring signal value (0x2221) — Offset (0x2203)] / Scale
(0x2205)

e Channel 2 output voltage [V] = [Monitoring signal value (0x2222) — Offset (0x2204)] / Scale
(0x2206)

Setting Example

The following shows an example of monitoring ripple during 1000 rpm operation of speed
feedback signal:
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Output offset: 0 rpm Output offset: 1000 rpm
Output scale: 500 rpm/V Output scale: 500 rpm/V

FRD_coMuAND

Monitor signals
by magnifying
~ them 5 times

Output offset: 1000 rpm
Output scale: 100 rpm/V

5.2.4 Use of Userl/O

User I/O means that some of I/Os provided by the drive are used for individual purpose of
the user, in addition to the purpose of controlling the drive itself. All contacts provided through
the I/O connector can be used as the user I/O.

If only a few user I/Os are needed, you can wire the drive with the I/O connector rather than
a separate I/O module, reducing the cost.

L7NH series is available with up to 8 points for input signals and 4 points for output signals
as the user 1/O.

How to Set User Input
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Servo Drive

1/0
Digital Input
[ +2avIN 6 [
ﬂlNotAssigned 11 P—EE ..... L cccee . Ult)pe;:‘
DI 2 wor > l_ﬂ* E controller
[]
—|Dl3 HOME 7 |—EE '
—|Dl4 STOP 8 |—EE
_|Dl5 PCON 13 |—EE . .
ﬂ* Digital Input
w GAIN2 14 | — (0Ox60FD)
L| PROBE1 9 Fﬂ*
£| ARST 10 ﬂ

1. Setthe function of digital inputport to be used as the userinputto "Not assigned (setting value of
0)." (Referto AssignmentofInput Signals.)

2. Readthe values of the corresponding bits (0x60FD.16-23) from the digital input (OXx60FD), in order
to use them as the userinput.

Related Objects

Index InS(;J:x Name Vi;'sgle Accessibility assizggent Unit
0x60FD - Digital Inputs UINT RO -

Bit Details

0 NOT (negative limitswitch)

1 POT (positive limitswitch)

2 HOME (origin sensorinput)

3to 15 Reserved

16 DI #1 (I/O pin 2), 0: Open, 1: Close

17 DI #2 (/0O pin 3), 0: Open, 1: Close

18 DI #3 (I/O pin 4), 0: Open, 1: Close

19 DI #4 (/0O pin 5), 0: Open, 1: Close

20 DI#5(1/O pin 13), 0:Open, 1:Close

21 DI #6()/O pin 14), 0:Open, 1:Close

22 DI #7(1/O pin 9), 0:Open, 1:Close

23 DI #8(l/O pin 10), 0:Open, 1:Close
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Bit Details
24~30 Reserved
31 STO (Safe Torque Off), 0: Close, 1: Open

How to Set User Output

Servo Drive

Upper
Controller

Digital Output
(Ox60FE)

(DO2) 7
18
(DO4) )
20

Digital
utput

Not assigned

l

Not assigned

ALARM+

ALARM-

RDY+

RDY-

INPOS1+

INPOS1-

FETETT

1. Setthe function of digital outputport to be used as the useroutputto "Not assigned (setting value
of 0)." (Refer to AssignmentofOutput Signals.)

2. Setthe bits (bits 16-19) corresponding to the port used as the user output for the bit mask
(Ox60FE:02) to Forced Output Enabled (setting value: 1).

3. Using physical outputs (Ox60FE:01), setthe value corresponding to the user output for the relevant

port (bits 16-19)to 0 or 1.

Related Objects

. PDO
Varia | Acce .
Index | Sub Index Name ble ssibili | SS9 Unit
type ty ”mte”
- Digital outputs - - - -
Ox60FE 0 Number ofentries USINT RO No
1 Physical outputs UDINT RW Yes -
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Varia | Acce PD_O
Index | Sub Index Name ble ssibili | &SS9 Unit
type ty ”mte”
2 Bit mask UDINT RW No -
They indicate the status of digital outputs.
= Description of physical outputs
Bit Details
Oto 15 Reserved
16 Forced output(0: OFF, 1: ON) of DO #1 (I/O pins 1 and 2)
Provided that the relevant bit mask (OX60FE:02.16)is setto 1.
17 Forced output(0: OFF, 1: ON) of DO #2 (I/O pins 17 and 18)
Provided that the relevant bit mask (Ox60FE:02.17)is setto 1.
18 Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 3and 4)
Provided that the relevant bit mask (OX60FE:02.18)is setto 1.
19 Forced output(0: OFF, 1: ON) of DO #4 (I/O pins 19 and 20)
Provided that the relevant bit mask (Ox60FE:02.19) is setto 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Output status of DO #4 (0: OFF, 1: ON)
2810 31 Reserved

= Description of bit mask

Bit Details
O0to 15 Reserved
16 Forced outputsetting (0: Disable, 1: Enable) of DO #1 (/O pins 1 and 2)
17 Forced outputsetting (0: Disable, 1: Enable) of DO #2 (I/O pins 17 and 18)
18 Forced outputsetting (0: Disable, 1: Enable) of DO #1 (I/O pins 3and 4)
19 Forced outputsetting (0: Disable, 1: Enable) of DO #2 (I/O pins 19 and 20)
20to 31 Reserved
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5.3 Electric Gear Setup

5.3.1 Electric Gear

This function sets the electric gear when you want to drive a motor by so-called user unit, the
minimum unit in which the user intends to give a command.

When using the electric gear function of the drive, you cannot utilize the highest resolution of
the encoder; thus, in case the upper level controller has the function, please use it if possible.

Set the gear ratio within the range of 1000-1/1000.

Typically, electric gears are used in the following situations:

(1) When Driving Loads Based on User Unit

You can command the driving based on the user unit, regardless of the encoder (motor) type.
For the ball screw type of encoder with a pitch of 10 mm, the comparison is given below for
12 mm of movement:

(A) 5000 ppr encoder :m LA LILRRIT AR AR IR R RRN

(B) 19-bit encoder |- :m A LTLLLILL LI AR AR R LR R RN NY

(A) 5000 ppr encoder (B) 19-bit (524288 ppr) encoder
5000*12/10=6000 524288*12/10=629145.6

Differentcommand should be given depending on the encoder (motor) used for
the same distance movement.

When not using
the electricgear

For a command giveninthe minimumuserunitof1 um (0.001 mm)

Electric gear Motor Revolutions =5000 Motor Revolutions =524288
settings Shaft Revolutions = 10000 Shaft Revolutions = 10000

When using the Can move through the same command 0f 12000 (12 mm=12000* 1 um),
electricgear regardless ofthe encoder (motor) used.
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(2) When Driving High-Resolution Encoder at High Speed but
Output Frequency of Upper Level Controller or Input
Frequency of Drive is Limited

The output frequency of a general high-speed line drive pulse output unit is approximately
500 Kpps, while the allowed input frequency of the drive is approximately 1-4 Mpps. For this
reason, when driving a high-resolution encoder at high speed, be sure to use an electric gear
for proper driving due to the limitations of the output frequency of the upper level controller
and the input frequency of the drive. Howewer, because there is no such limitations for a
communication-type drive (EtherCAT) like this drive, you do not have to use an electric gear.

5.3.2 Example of Electric Gear Setup

Ball Screw Load

Apparatus :m ALLIALLLALLL AR AR AR LA RN RN

specification

Pitch: 10 mm, Reduction gear ratio: 1/1
User Unit 1 um (0.001 mm)

Encoder

i 19-bit (524288 PPR)
specification

Amount of load

. 10 [mm]=10000 [User Unit]
movement/revolution

Motor Revolutions: 524288

Electric gear settings )
Shaft Revolutions: 10000

Turntable Load

Apparatus
specification

Reduction gear ratio: 100/1

User Unit 0.001°

Encoder

o 19-bit (524288 PPR)
specification

Amount of load

movement/revolution 360/100/0.001=3600

Motor Revolutions: 524288

Electric gear settings )
Shaft Revolutions: 3600
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Belt + Pulley System

Apparatus
specification

D (Y

Reduction gear ratio: 10/1, Pulley diameter: 100 mm

User Unit

1 um (0.001 mm)

Encoder
specification

19-bit (524288 PPR)

Amount of load
movement/revolution

Pl *100/10/0.001 = 31416

Electric gear settings

Motor Revolutions: 524288
Shaft Revolutions: 31416
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5.4 Settings Related to Speed Control

5.4.1 Smooth Acceleration and Deceleration

For smoother acceleration and deceleration during speed control, you can generate an
acceleration/deceleration profile with trapezoidal and S-curved shapes for driving. At this
moment, S-curnve operation is enabled by setting the speed command S-curve time to a
value of more than 0 [ms].

The speed command acceleration/deceleration time (0x2301 and 0x2302) is the time

needed to accelerate the drive from zero speed to the rated speed or to decelerate it from
the rated speed to zero speed. (See the figure below.)

Speed/\

Rated motor
speed

N4

Time

Speed command Speed command
acceleration time (0x2301) deceleration time (0x2302)

You can calculate the actual acceleration/deceleration time as below:

* Accelerationtime = speed command /rated speed x speed command acceleration time
(0x2301)

* Decelerationtime =speed command /rated speed xspeed command decelerationtime
(0x2302)

As shown in the figure below, you can generate an S-curve shaped acceleration/deceleration
profile for driving by setting the speed command S-curve time (0x2303) at a value of more
than 0. Make sure to verify the relationship between the acceleration/deceleration time and
S-curve time.

N
Speed

peed commanqI

Speed comm

1
S-curve ti Spe®d command S-

cyrveN\ime (0x2303)
1

————e

b

b

P

Acceler Deceler
ation ation
time time
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5.4.2 Servo-lock Function

During speed control, the senvo position will not be locked even when 0 is input for a speed
command. This is due to the characteristic of speed control; at this moment, you can lock the
seno position by enabling the servo-lock function (0x2311).

Setting values

Setting details

0

Servo-lock function disabled

1

Servo-lock function enabled

Using the servo-lock function, the position is internally controlled relative to the position at
the time of inputting 0 as a speed command. If you input a speed command other than 0O, the
speed control will be switched to the normal mode.

5.4.3 Signals Related to Speed Control

As shown in the figure below, when the value of speed feedback is not more than the ZSPD
output range (0x2404), a ZSPD (zero speed) signal will be output; and when itis not less
than the TGON output range (0x2405), a TGON (motor rotation) signal will be output.

TGON output range

ZSPD output range /

Speed N

Motor speed

WV

ZSPD

TGON

Time

In addition, if the difference between the command and the speed feedback (i.e., speed
error) is not more than the INSPD output range (0x2406), an INSPD (speed match) signal
will be output.

Related Objects

. PDO
Index U Name verteble | Aeezs assign Unit
Index type sibility
ment
0x2404 - ZSPD Output Range UINT RW Yes Rpm
0x2405 - TGON Output Range UINT RW Yes Rpm
0x2406 - INSPD Output Range DINT RW Yes Rpm
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5.5

5.5.1

Settings Related to Position Control

Position Command Filter

This section describes how to operate the drive more smoothly by applying a filter to a
position command. For the purpose of filtering, you can set position command filter time

constant (0x2109) using the primary low pass filter and position command awerage filter time
constant (0x210A) using the moving average.

You can use a position command filter if:

» the electricgear ratiois more than 10 times, or

* the acceleration/deceleration profile cannotbe generated from the upper level controller.

Speed
Target
velocity
Target
velocity * Command before
63% filtering
=  Command after
Target filtering
velocity * [~ f i
37% /
>
<> <> Time
0x2109 0x2109

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

Speed/N

Command before
filtering

—— Command after

filtering

<>

0x210A
Speed/N

0x210A

<>
0x210A

\ 4

Time

Command before
filtering

Command after
filtering

AN

X 7
Time

Position command filter using position command average filter time constant

(0x210A)
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Related Objects

Sub Variable | Acces PD.O .
Index Index Name tvpe sibilit assign Unit
yp y ment
0x2109 ) Position Command Filter Time UINT RW Yes 01ms
Constant
0x210A i P_osmon CommandAverage Filter UINT RW Yes 01ms
Time Constant

55.2

Signals Related to Position Control

As shown in the figure below, if the value of position error (i.e., the difference between the
position command value input by the upper level controller and the position feedback value)
is not more than the INPOS1 output range (0x2401), and is maintained for the INPOS1

output time (0x2402), the INPOS1 (position completed 1) signal will be output, provided that
the position command is not renewed.

At this moment, if the position error value is not more than the INPOS2 output range

(0x2403), the INPOS2 (position completed 2) signal will be output, regardless of whether the
position command has been renewed or not.

Speed/N
—— Command
—— Feedback
AN
1 7
\ Time
‘ Start time of renewing ‘ 4 .
Position A\ position command End time of renewing
error ! position command
INPOS1/2 \
output N
range ~ 3
Time
INPOS1 (for output time = 0)
INPOS2 §
Related Objects
Sub Variabl A PD .
Index Name ariable Accessibility . © Unit
Index type assignment
0x2401 - INPOS1 Output Range UINT RW Yes uu
0x2402 - INPOS1 Output Time UINT RW Yes Ms
0x2403 - INPOS2 Output Range UINT RW Yes uu
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5.6 Settings Related to Torque Control

5.6.1 Speed Limit Function

In the torque control mode, the torque command input from the upper level controller

controls the torque, but does not control the speed; thus, the apparatus might be damaged
due to exceedingly increased speed by an excessive torque command. To address this

problem, this drive provides a function that limits motor speed based on the parameters set
during torque control.

You can limit the speed using the maximum speed or the speed limit value (0x230E)

according to the value of the speed limit function setting (0x230D), as described below. With
the output value of VLMT (speed limit), you can verify if the speed is limited.

SR Setting details
values

0 Limited by speed limitvalue (0x230E)

1 Limited by the maximum motor speed

Related Objects

Sub Variable | Accessi PD.O .
Index Name . assign Unit
Index type bility
ment
0x230D - Speed LimitFunction Setting UINT RW No -
0x230E - Speed LimitValue UINT RW Yes Rpm
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5.7 Positive/Negative Limit Settings

This function is to

safely operate the drive within the movable range of the apparatus using

the positive/negative limit signals of the drive. Be sure to connect and set the limit switch for
safe operation. For more information about the settings, refer to 5.2.1 Assignment of Digital

Input Signals.

NOT I=_!!= l_éj POT

CN1 Pin 11(default assigned |
value)

CN1 Pin 12(default assigned
value)

If the Forward/Rewverse limit signals are input, the motor will stop according to the emergency
stop setting (0x2013).

Setting values

Details

The motor will stop according to the method setin the dynamic brake control
mode (0x2012).

0 It will stop using the dynamic brake, and then maintain the torque command
atO0.
1 Using the emergencystop torque (0x2113) to decelerate and stop.

Related Objects

Index S Name VETiElstD Accessibility .PDO Unit
Index type assignment
052012 } Dynamic Brake Control UINT RW No 3
Mode
0x2013 | - | EmergencyStop UINT RW No i
Configuration
0x2113 - Emergency Stop Torque UINT RW Yes -
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5.8

Setting the Brake Output Signal Function

If the motor stops due to servo OFF or seno alarm during rotation, you can set the speed
(0x2407) and delay time (0x2408) for brake signal output, in order to configure the output

timing.

The brake signal will be output if the motor rotation speed goes below the set speed
(0x2407) or the output delay time (0x2408) has elapsed after the servo OFF command.

Rotation
speed

Servo ON /
OFF

Brake
signal

~ Servo OFF or
alarm occurred

Brake output speed

(0x2407)

< »!

Brake output delay time

(0x2408)

Timing diagram for signal output by the brake output speed (0x2407)

Rotation
speed

Servo OFF or
alarm occurred

_ Brake output speed

(0x2407)

Servo ON /
OFF

Brake
signal

Brake output delay time

(0x2408)

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

Set the time to delay until the actual PWM output goes off when the seno is turned off or a

seno alarm occurs.

When using a motor with a brake installed on the vertical axis, you can output the brake
signal first, and then turn off the PWM atfter this set time, in order to prevent it from running

down along the axis.
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Servo OFF or /_/Time when Motor

alarm occurred the PWM
Y v output is
PWM OFF delay time turned off 11
< [0x200F] R
Servo ON / —
OFF
oPlth’\St Gravity
" direction
Brake l
signal

(1) If Brake Signal Outputs First Before PWM Output Turns off

You can output the brake signal first before the PWM output is turned off, preventing the drop
along the vertical axis due to the gravity.

B Motor
Servo ON / OFF Time when the
g T - PWM output is
f turned off 11
PWM OFF delay time
0x200F
Servo ON / Load
OFF
PWM ]
output Gravity
N direction
Brake l
signal

(2) If PWM Output Turns off First Before Brake Signal Outputs

The PWM output is turned off first before the brake signal output, allowing the drop along the
vertical axis due to the gravity.
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5.9

Torque Limit Function

You can limit the drive output torque to protect the machine. It can be set by the torque limit
function (0x2110). The setting unit of torque limit value is 0.1%.

Description of Torque Limit Function Setting (0x2110)

L|m_|t Details
function
OxB0EO Positive 0x6072 Maximum
v torque limit - torque
Internal Torque > L N | o \/ -—>
torque limit input ‘ / L/ L o )
1 i ":n Ref. |
(setvalue “
O) 0x60E1 Negative A
torque limit
Limits the torque using positive/negative torque limitvalue according to the driving
direction;the maximum value is limited by the maximum torque (0x6072).
= Forward: OX60EO, Reverse: 0x60E1
0x6072 Maximum
torque
Internal | /S /T
torque limit
2 Tor
que
. E—
(setvalue input
1) . y
Limits the torque only by the maximum torque (0x6072) regardless ofthe driving
direction.
O eer
p Positive torque
fimit
Torque / |
External mgut —> >
torque limit ‘ -/
(setvalue
2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
) 0x2112
Negative torque
limit

driving direction.
=  Forward: 0x2111, Reverse:0x2112
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Limit .
: Details
function
0x60EOQ Positive
torque limit
0x2111 External
positive torque
limit
Torque >
Internal input » L
and
external
torque limit _
0x60E1 Negative
(S etvalue torque limit
3)
ON / 0x2112 External
negative torque
limit

Limits the torque using internal and external torque limitvalue according to the driving

direction and the torque limitsignal.
Forward: Ox60EO (if the PCL signalis notinput) or 0x2111 (if the PCL signalis input)

Reverse: 0x60EL1 (if the NCL signal is notinput) or 0x2112 (if the NCL signal is

Analog
torque limit
(setvalue
4)

input)
-
/ 1/0 connecter
__a! Torque is limited
b | . . \
. R as inputting |
J/ / \ vo Iltage in H
! AN Pin5, 15 ,/

Torque
]
1 \
N
1
’: Ref. ,'

input
\

________

- Restricted by torque limited value w hich in put as analog.
- Restriced normal direction/ reverse direction torque regardless of +/ - of analog voltage

- Refer offset(0x221C) and then scale(0x221C) of analog torque limitation.
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b /7 OX6072
"""""""""""""""""""""""" i . Maximum |
0x60B2 Torque “_torque /| | s
Target Offset <« Feed-forward . 0X60EO Positive
0.1% / . -
777777777777777 [ °] > Gain | 0x210E torque limit
Filter 0x210F ; )
Torque Limit / Ox21_1_1 External
Velocity Function / o positive torque
r—— Limit Speed Control limit
' Velocity Function e
Ref. P Gain | Gain
,,,,,,,,,,,,,,,,,,,,,,,,, +
| > > 1 0x2102 0x2103 l‘
| 2 0x2106 0x2107 + ; L

0x2112 External

negative torque 4 Select 0x2110

limit

Position Actual
Internal Value

. [uy] )
e [ Ox60El Negative g~
torque limit
Related Objects
Sub Varia | Acce :s%o
Index Name ble ssibili 9 Unit
Index nmen
type ty ¢
0x2110 - Torque Limit Function Setting UINT RW Yes -
0x2111 - External Positive Torque LimitValue UINT RW Yes 0.1%
0x2112 - External Negative Torque LimitValue UINT RW Yes 0.1%
0x6072 - Maximum Torque UINT RW Yes 0.1%
Ox60EQ0 - Positive Torque LimitValue UNIT RW Yes 0.1%
Ox60E1 - Negative Torque LimitValue UINT RW Yes 0.1%
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5.10 Gain Switching Function

5.10.1 Gain Group Switching

Use gain group 2
Em—

Use gain group 1
<—

GAIN2 sensor input f\

This function is to switch between the gain groups 1 and 2, as one of gain adjustment
methods. You can reduce the time required for positioning through switching gains.

A gain group consists of position loop gain, speed loop gain, speed loop integral time
constant, and torque command filter time constant. The gain switching function (0x2119) can

be set as follows:

Description of Gain Switching Function (0x2119)

Setting values

Setting details

0

Only the gaingroup 1 is used.

1

Only the gaingroup 2 is used.

Gain is switched according to the GAIN2 inputstatus.
= 0:Usethe gaingroup 1.
= 1:Usethe gaingroup 2.

Reserved

Reserved

Reserved

Gain is switched according to the ZSPD output status.
= 0:Usethe gaingroup1.
= 1:Usethe gaingroup 2.

Gain is switched according to the INPOS1 output status.
= 0:Usethe gaingroup1.

= 1:Usethe gaingroup 2.
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Waiting time and switching time for gain switching is as follows:

¢ 0x211C % 0x211A Y

Standby Switching
time 1 time 1

1
1
|
Gain group 1

(0x211C)

(0x211D)

Gain switching time 1 (0x211A)

Gain switching waiting time 1
Gain switching time 2 (0x211B)

Gain switching waiting time 2

Gain group 2

Standby Standby

time 2

Gain switching condition is met

time 2

1
¢ 0x211D K 0x211B )'
1
1
[}

Gain switching condition is

Gain group 1

V (ex. GAIN2, ZSPD, INPOS1) V not met
Time
Related Objects
i - PDO .
Index Sl Name Vel Accessibility : Unit
Index type assignment

0x2119 - Gain Switching Mode UINT RW Yes -
0x211A - Gain Switching Time 1 UINT RW Yes Ms
0x211B - Gain Switching Time 2 UINT RW Yes Ms
0x211C ) G_aln Switching Waiting UINT RW Yes Ms

Timel

Gain Switching Waiting
0x211D - Time 2 UINT RW Yes Ms
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5.10.2 P/PI Control Switching

P1 control uses both proportional (P) and integral (I) gains of the speed controller, while P
control uses only proportional gain.

The proportional gain determines the responsiveness of the entire controller, and the integral
gain is used to eliminate an error in the steady state. Too high of an integral gain will result in
an overshoot during acceleration or deceleration.

The PI/P control switching functions are used to switch between the Pl and P controls under
the condition of the parameters within the servo (such as torque, speed, acceleration, and
position deviation); specifically, they are used under the following situations:

* Speed control: To suppressanyovershootor undershootduring acceleration/deceleration.

* Position control: To suppress undershootduring positioning, resulting in a reduced positioning
time.

You can accomplish similar effect by setting the acceleration/deceleration of the upper level
controller, the soft start of the seno drive, the position command filter, or etc.

Speed Overshoot

Motor speed

Undershoot  Positioning time

You can configure these settings in the P/PI control switching mode (0x2114). Please see the
details below: PCON

Sy Setting details
values
0 Always uses the PI control.
1 Switches to the P control if the command torque is larger than the P control
switching torque (0x2115).
2 Switches to the P control if the command speed is larger than the P control
switching speed (0x2116).
3 Switches to the P control if the acceleration command is larger than the P control
switching acceleration (0x2117).
Switches to the P control if the position erroris larger than the P control switching
4 .
position error (0x2118).
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Related Objects

Index Sub Name VEITELS 1S Accessibility .PDO Unit
Index type assighment

0x2114 ) P/P1 Control Switching UINT RW Yes )
Mode

oe11s | - | PCcontrolSwitching UINT RW Yes 0.1%
Torque

0x2116 ) P Control Switching UINT RW Yes Rpm
Speed

oe117 | - | FControl Switching UINT RW Yes rpmis
Acceleration

o118 | - | PCcontolSwitching UINT RW Yes Pulse
Positional Error

Example of P/P1 Switching by Torque Command

When always using the PI Control rather than P/PI control switching for speed control, the
integral term of acceleration/deceleration error is accumulated, resulting in an overshoot and
an extended positioning time. At this moment, you can reduce the overshoot and the
positioning time using an appropriate P/PI switching mode. The figure below shows an
example of switching mode by torque command:

Speed

Overshoot

When using PI control

Speed

=)

Overshoot

When using PI/P
control switching

PN

Positioning time
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Speed

+0x2115

Time

14

Positioning time

Torque command

-0x2115

PI
control
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5.11 Dynamic Brake

What is Dynamic Brake?

Dynamic brake electrically short-circuits the phase of the servo motor to stop it rapidly.

= Circuits related to the dynamic brake are integrated into the drive.

= The drive short-circuits onlytwo phases or all of three phases depending on the model type.

Drive

Servo motor

You can set various stop modes, as shown below, in dynamic

brake control mode settings

[0x2012]:
Servo ON/ Servo ON/
OFF OFF
Rotation Rotation
speed speed
Dynamic ]
________ > Dynamic
brake brake SN
Setting value:0 Setting value: 1
Hold the dynamic prake after stopping the motor Release the dynamic brake after stopping the
using the brake motor using the brake
Servo ON/ Servo ON/
OFF OFF
Rotation N\ Rotation N\
speed speed
Dynamic Dynamic
brake —-> brake -—— >
Setting value: 2 Setting value: 3
Release the dynamic brake after free-run stop Hold the dynamic brake after free-run stop
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Related Objects

Sub Variab | Acces | PO :
Index ind Name le tvoe | sibilit assign Unit
naex yp Y| ment
0x2012 - Dynamic Brake Control Mode UINT R/W No -
0x2013 - EmergencyStop Configuration UINT R/W No -

5.12 Regenerative resistor setting

Regeneration is the phenomenon which converts motor’s kinetic energy to electric energy

that is back to the drive when motor decelerates dramatically or runs the load with high

inertia. Regenerative resistor is used for preventing a damage of drive by repressing internal
wltage of drive from increase.

Servo Drive
Dramatic
Electric energy « Kinetic deceleration
energy
] 4
]
Vbc 4! uNV/W
Voltage ‘V —W\— Motor
increase
Load with
high inertia
Related Objects

Sub Variable =AM PDO '
Index e Name type Accessibility assignment Unit
0X2009 Regeneration Brake Resistor UINT RW No )

Configuration
OX200A lF__Qegeneratlon Brake Resistor Derating UINT RW No %
actor

0x200B Regeneration Brake Resistor Value UINT RW No Q
0x200C Regeneration Brake Resistor Capacity UINT RW No Watt
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5.12.1 Using internal regenerative resistor

L7NH series has basic internal regenerative resistor according to drive capacity.
Specification of internal regenerative resistor is as below.

Value of internal Capacity of internal
Drive capacity
resistor resistor
100W 100Q 50W
200W 100Q 50W
400W 100Q 50W
800W 40Q 100W

Follow the below order when using internal regenerative resistor in the drive.

1. Wiring regenerative resistor.

-Make sure that B and Bl terminals are short circuit.(Default short circuit, 1kW or below)

¢

1 B| BI §+I
L2

r— " '___I_____rgl_ "
L3
PO
PI
B+ *—

C1
Cc2

)|
/I

[ M S —

Wiring for external regenerative
resistor

2. Set regenerative resistor.(0x2009)
- Set to use the internal regenerative resistor.(0x2009 = 0)
-Internal regenerative resistor is attached on rear side of heat sink of the drive.

- Default value : 0

3. Check the capacity and value of internal regenerative resistor.
-Check the value of internal regenerative resistor.(0x200B)
-Check the capacity of internal regenerative resistor.(0x200C)

-800W or below : Basically attached on rear side of heat sink of the drive.(Refer to below
figure).
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Internal regenerative resistor
attached on the back side of
drive

5.12.2 Using external regenerative resistor

Follow the below order when using external regenerative resistor according to state of

operation.

1. Wiring external regenerative resistor

-Remowve short pin on B and Bl terminals(Default short circuit, 800W or below)

- Connect external regenerative resistor on B and B+ terminals.

L1
L2
b L3

External N
regenerative PO

resistor [
PI

B+

BI

Cc2

mxe

1

—ourorp=

B| Bl B+

= Hs

|
/I

Wiring for external regenerative
resistor
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2. Set regenerative resistor(0x2009)

- Set to use the external regenerative resistor.(0x2009=1)

3. Set when using an external regenerative resistor bigger than internal regenerative
resistor. (0x200B)

-Set the value of external regenerative resistor.(Unit : [&])
-It is mandatory to set this value when regenerative resistor setting(0x2009) is “1”.

-Default : 0

4. Set capacity of regenerative resistor.(0x200C)
- Set capacity of external regenerative resistor.(Unit : [W])
-It is mandatory to set this value when regenerative resistor setting(0x2009) is “1”.

-Default : 0

5. Set tolerate time and max. capacity of regenerative resistor.(0x200D, 0x200E)

-Set max. capacity and tolerate time of using regenerative resistor when its max.
capacity according to data sheet of regenerative resistor provided by maker.

-If there is no reference, set max. capacity as 5 times as capacity of regenerative
resistor(0x200C) and tolerate time as 5000[ms].(It is better to use data sheet
because it can be different from general setting)

-It is mandatory to set this value when regenerative resistor setting(0x2009) is “1”.

Options of external regenerative resistor provided from Beijer Electronics are as below.

Value of Capacity of
Drive capacity Model name
resistor resistor
100W
200W 50Q 140W BSD-140R50
400W
800w 30Q 300w BSD-300R30

5.12.3 Miscellaneous concern

It is possible to set regenerative resistor derating Factor(0x200A) according to ambient
environment and radiation of heat. If the condition of radiation of heat is bad, please use
derating factor.(less than capacity)
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When using Derating factor(value is less than 100), regenerative owverload alarm(AL-23) will
occur earlier if the value is smaller.

If Derating Factor is more than 100%, it is mandatory to consider condition of radiation of
heat properly.
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5.13 Configuration of Drive Node Address
(ADDR)

Configure the drive node address. You can \erify the set address in the node ID (0x2003).
The value of the node setting switch is read just once when the power is turned on. Any set
value modified subsequently will be in effect only when the power is turned on again.

L7NH series consists of a two rotary switch with the configurable values of 0 to 9, as shown
below; thus, you can configure a node address from 0 to 99. The below figure is the example
of node value “48".

o 0, o0,
o] < o] O
\ [e3] \u (e8]

961 O X

x10 x1

Note) For more information about how the master reads the node address of the EtherCAT
drive, refer to 18.4.1 Requesting ID in the document titled "ETG.1020 EtherCAT Protocol
Enhancements."”
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6. Safety Functions

L7NH series has built-in safe torque off (STO) function to reduce the risk while using the
machine by protecting people around the machine against dangerous operation of its
movable parts. Especially, this function can be used to prevent dangerous operation of the
machine's movable parts when you need to perform tasks such as maintenance in a danger
zone.

6.1 Safe Torque Off (STO) Function

The safe torque off (STO) function blocks motor current according to the input signal
transferred from a safety device connected tothe connector, such as safety controller and
safety sensor, to stop the motor.

Safe torque off operation state according to STO input contact

Sl Function
Name
STO1 ON ON OFF OFF
STO2 ON OFF ON OFF
Opset;azgon Normal state STO state STO state STO state
Electric characteristics
= STOland STO2
Item Characteristic
Internal impedance 3.3 kQ
\obltage input range DC12V-DC24V
Maximum delaytime 1 ms orless
= EDM
Item Characteristic
Max. tolerate voltage DC 30V
Max. current DC 120mA
Maximum delaytime 1ms orless
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Timing diagram for STO operation

Servo ON/OFF Servo ON Servo OFF
STO1 Normal

STO2 state 31O state
M}otor supplied ON . le——54us OFE

with power

EDM output OFF > le——12us ON

. DB
Dynamic brake relay disengaged DB engaged
> . 15ms
Brake
Brake output disengaged Brake engaged

0x2407 and 0x2408 setting
values

Note 1) If at least one of STO1 and 2 is turned off, the drive state is switchedto the STO state.
Note 2)  The dynamic brake operates according to the dynamic brake control mode setting [0x2012].
Note 3)  Whichever the earlier time, out of points of time until the value becomes less than the set value of

the brake output delay time [0x2408] or that of the brake output speed [0x2407], will be applied.

Timing diagram for STO recovery

Servo ON/OFF Servo OFF Servo ON

After the servo is turned

on, it operates according
STO1 STO state Normal tg r_10rma| servo ON/OFF
STO2 | state timing.

300us—w -
Motor supplied OFF
with power
EDM output ON OFF
. DB
Dynamic brake relay engaged
Brake

Brake output maintained

Note 1)  Be sure to recover the input signals of STO1 and 2 to ON at the servo OFF state. It is not
necessary to reset alarm separately since the "STO state" is not an alarm state.

Note 2)  The dynamic brake operates according to the dynamic brake control mode setting [0x2012] for
the STO state, the alarming state, and the servo OFF state.
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6.2 External device monitoring (EDM)

EDM is the monitor output signal for obsening state of safety input signal with external
device. Connect EDM to external monitoring terminal on safety device, controller or sensor.

Detecting EDM malfunction by using EDM signal

Possible to detect malfunctions of Safety input circuit and EDM output circuit when
monitoring 4 signals below.

There are 2 cases when it is defected.
* When both STO 1 and 2 are OFF. Then, EDM outputis not ON.

=  When eitheror both STO 1 and 2 are ON but EDM outputis ON.

Signal name Functions
STO1 ON ON OFF OFF
STO2 ON OFF ON OFF
EDM OFF OFF OFF ON
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_
6.3

Emitter

Example of Using Safety Function

E

6.4

6.5

Light Receiver
Curtain
R ——
—_—
_
T12
T22
Y1
T32
Al
24V o
A2

Safety unit

—

ol

Actuation
Tgnal

—>Block *
>

——> Block == f:ii]

___sTo
S14 441
stor+ § [ [ |
N P
stoi- § |4 F
3i ks
L2 ) 6 L
[ srops ] | []
3
sTO2-
5L
= Lig
Ta1 EDM+ I:I
EDM-
" 8 E r'l: "l'l'l
733 EDM !
output s

How to Verify Safety Function

In case that the seno drive was replaced prior tothe device startup or during maintenance,

make sure to check the details below:

= Make sure that, when turning off the STO1 and STO2 signals, the drive becomes STO state (The
bit 31 of digital input(OX60FD) is 1).

= Make surethat, in regular operation, EDM signal is OFF by using the input displaying lamp of

feedback circuit of connecting device.

Precautions for Using Safety Function

= When usingthe STO function, be sureto carry out riskassessmentfor the device to check if the

safety requirements ofthe system are met.

= There mayberisks as below even if the STO function works.

= At the STO state, the motoris operated by an external force; thus, if the load needs to be
maintained, arrange a separate measure such as external mechanical brake. The brake of the
sernvo system is dedicated for maintaining the load; thus, be careful notto use it to brake the motor.

= [|f no external force exists and free-run stop is configured in the dynamic brake control mode setting
(0x2012), note that the braking distance ofload will be extended.
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= The purpose ofthe STO functionis notto blockthe servo drive power or electrically insulate the
drive. That is why you have to disconnectthe servo drive power before carrying out the
maintenance ofany sub-drive.
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7.1

Tuning

Current feedback

|

B — st Torque Votta
poiuen | Position | sreet Speed  |onn d Torque 10 power
—> control control —>®—> control i Encoder,
operation operation operation circuit

f

Position feedback

The drive is set to the torque control, the speed control, or the position control mode for use,
depending on the method to connect with the upper level controller. This drive is structured
so that the position control is located at the outermost while the current control at the
innermost, forming a cascade style control structure. Depending on the operation mode of
the drive, you can tune the operation by setting the gain-related parameters of the torque
controller, the speed controller, and the position controller, to satisfy your purpose.

Off-line Auto Gain Tuning

Use the command generated by the drive itself to automatically set the gain according to the
load condition. The following gain-related parameters will be changed:

= |nertia ratio, position loop gain, speed loop gain, speed integral time constant, torque command
filter ime constant, notch filter 3 frequency, and notch filter 4 frequency.

The entire gain is set higher or lower depending on the system rigidity setting (0x250E)
during gain tuning. Set the appropriate value depending on the rigidity of the driven load.

As shown in the figure below, sinusoidal-type command is generated in the forward or
reverse direction according to the offline gain tuning direction (0x2510) setting. You can set
the movement distance for tuning with the offline gain tuning distance (0x2511). The larger
the setting value is, the longer the movement distance becomes. Set the distance
appropriately for the case. Make sure to secure enough distance (more than one rewolution
of motor) prior to gain tuning.

Offline gain tuning
distance (0x2511)

Tuning direction =
0 (positive)

. -~

Time

......

Command
1§

L4

Response

Moving
distance
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Notch Filter

Adaptive Filter
function Select 0x2500

Position Control Velocity Control Frequency Width Depth Torqge Filter
Ref. * P Gain + P Gain | Gain 1 [ ox2509/] [ ox2502 | [ 0x2503 | ; e
> ¥ ’ 1 i - "
'y X 2 [‘ox2spa | [ 0x2505 | [ ox2506 |
: : 2
2 [ oxafios | 2 [ oxgfios | [ oxafor | 3 0x2508 | [ 0x2509

Torque Command

Resonance
Frequency Current Control
Estimation Space ]
L — -L-oaTj Ee-rta - < Gain —p  Vector —P CF'Q\:]\ItII\'/(I)I —M
Estimation Control
Inertia 0x2100
y 4 Load
Current Feedback
Velocity Feedback Velocity F
Calculation
Position Feedback .
osition Feedbacl C;II?::)I;?:)” Encoder
Related Objects
Sub i . .
Index Name it Accessibility .PDO Unit
Index type assignment
0x250E Sys_tem R_|g|d|tyfor UINT RW No i
Gain Tuning
0x2510 ) Off—llng Gain Tuning UINT RW No _
Direction
02511 Off-llne Gain Tuning UINT RW No _
Distance
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7.2

On-line Auto Gain Tuning

Does not use the off-line auto gain tuning command generated by itself(L7NH Drive) and
While operating under the command form host device, it sets parameters related gain
automatically base on general rule and the rigidity set by user.

» inertia, positionloop gain, speed loop gain, speed integral time, torque command filtertime
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 ewery two minutes.

When intertia estimating, estimated result reflected quickly or slowly by set adaption speed
value. The setting rigidity parameters can determine the owerall 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(lessthan 3times) ortoo heawy (more than 20 times)

= When acceleration and deceleration is too small for sufficientacceleration and deceleration
torque(less than 10% ofthe rated).

=  When the speed ofrevolution 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.

Changed parameters after tuning

» |nertial(0x2100), Position loop gain 1(0x2101), Speed loop gain 1(0x2102), Speed integral time
constant1(0x2103), Torque command filtertime constant 1(0x2104)

= Notch filter 3, 4 frequency(0x2507, 0x250A) — Please, refer automatic notch setting function
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Ref. *

Position Control

P Gain

1

Torque Filter
Time

1 [oeior]
> [ogies]

Notch Filter
funcion Selee
Velocity Control Frequency Width Depth
P Gain 'Gai”f .| 1 [oxas01,] [[ox2502 | [ 0x2503 R
1 [ ox2102 | [ ox2103 g » g
2 [ ox2504 | [ ox2505 | [ 0x2506 |
-
2 [ogfos | | ogfor | 3 [ 0x2607 | [ ox2508 | [ 0x2509 |
:

o
\ 4

4 [ o¥250A | [ ox2508 | [ 0x250C |
N d 5

Torque Command

Resonance
Frequency Current Control
Estimation Space
Load Inertia < P Gain —» Vector — CF;V[:/(I;/;
Estimation Control
Inertia
K
K
Current Feedback
Velocity Feedback Velocity
Calculation
Position Feedback Velocity
Calculation
Related Objects
Sub Variable A PDO .
Index Index Name Format Accessibility s Unit
0x250D On-line Gain Tuning Mode UINT RW No -
0x250E System Rigidity for Gain Tuning UINT RW No -
0x250F On-line Tuning Adaptation Speed UINT RW No -

7.3

7.3.1

Manual Gain Tuning

Gain Tuning Sequence

For a cascade-type controller, tune the gain of the speed controller located at an inner

position first, and then tune the gain of the position controller located at an outer position.

In other words, tune the gains in the order of proportional gain - integral gain >
feedforward gain.

The role of each individual gain is as follows:

= Proportional gain: Determinesthe controller BW.

= Integral gain: Determines error of steady-state, and generates an overshoot.

= Feedforward gain: Enhances the system lag characteristic.
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= Differential gain: Plays a role of damper for the system (notprovided)

Speed Controller Tuning

1. Inertia ratio settin

* Useautomaticinertia estimation function or carry out manual setting.
2. Proportional gain setting

* Monitor torque and noise before any vibration occurs.
3. Integral gain setting

* Monitor the speed overshootand the steady-state error.

* You canuse the P/PI switching mode ifyou want to increase the integral gain but overshoot
occurs.

* Forthis drive, the integral gainis setto the integral time constant.

4. Speed command filterand speed feedback filter setting

Position Controller Tuning

7.4

7.4.1

1. Proportional gain setting
* Monitor torque, positional error, and noise before any vibration occurs.
2. Feedforward setting
* Monitor positional error.
* Able to setthe feedforward filter.
* Setthe filter if you want to increase the feedforward value but noise occurs.

* You cansetthe feedforward value from 0% to 100%, which is the ratio of the position command
value being entered currently and the deviation.

3. Able to setthe position command filter

* You cansmooth aposition command.

Vibration Control

Notch Filter

Notch filter is a sort of band stop filter to eliminate specific frequency component. You can
use a notch filter to eliminate the resonant frequency component of an apparatus, resulting in
awiding vibration while setting a higher gain.

This drive provides notch filters with 4 steps in total, and you can set the frequency, width,
and depth for each filter. You can use one or two notch filters as adaptive filter, setting the
frequency and the width automatically through real-time frequency analysis (FFT).
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Related Objects

7.4.2

Amplitude

Tn

-3dB

Cut-off Frequency(Hz)

— Frequency

Index Sub Name VEITELSIE Accessibility .PDO Unit
Index type assignment

oxe501 | - | NotchFilterl UINT RW No Hz
Frequency

0x2502 - Notch Filter 1 Width UINT RW No Hz

0x2503 - Notch Filter 1 Depth UINT RW No -

ox2504 | - | NotchFilter2 UINT RW No Hz
Frequency

0x2505 - Notch Filter 2 Width UINT RW No Hz

0x2506 - Notch Filter 2 Depth UINT RW No -

oxes07 | - | NotchFilters UINT RW No Hz
Frequency

0x2508 - Notch Filter 3 Width UINT RW No Hz

0x2509 - Notch Filter 3 Depth UINT RW No -

0x250A | - | NotehFilter4 UINT RW No Hz
Frequency

0x250B - Notch Filter 4 Width UINT RW No Hz

0x250C - Notch Filter 4 Depth UINT RW No -

Adaptive Filter

Adaptive filter analyzes the real-time frequency of vibration frequency, generated from the
load during the drive operation, through the speed feedback signal, and configures a notch
filter automatically to reduce vibration.

It can detect the vibration frequency through frequency analysis to automatically configure
one or two notch filters. On this occasion, the frequency and its width are automatically set
and the setting value for the depth is used as it is.
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/

Ref. = Position Control C t space PWM
—»(—>| Fositc | Adaptiver R
y Velocity Control Adaptive Filter g Cz:tergl gsrftt?orl g Control
Vibration @
Frequency
Measurement  [€
Inertia Velocity Feedback Velocity
it Calculation
Estimation
Position Feedback
Related Objects
Sub Variable - PDO .
Index Name Accessibility : Unit
Index type assignment
tive Filter Function
0x2500 | - | ‘Adaptive Filter Functio UINT RW No -
Setting

7.4.3

= Adaptive Filter Function Setting (0x2500)

Setting values

Setting details

0

Adaptive filter is not used.

1

Only one adaptive filter is used. You can check the settings configured
automaticallyin the Notch Filter 4 Settings (0x250A and 0x250B).

Only two adaptive filters are used. You can check the settings configured
automaticallyin the Notch Filter 3 (0x2507 and 0x2508) and 4 Settings

(0x250A and 0x250B).

3~5

Reserved

Vibration Control(Damping) Filter

Vibration control (damping) filter is to decrease vibration occurring in the load.

Measuring \ibration frequency occurring in the load throuth the external sensor, and using

measured value as the object data for vibration control (damping) filter. L7NH has two

vibration control (damping) filter in total. Reagarding each filter, It's available to set up the
frequency and wolume of decreasing vibration.

L7NH controls frequency from 1[Hz] to 100[Hz] coming from load or total system. This

function is only available on position control mode.
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Sensor
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*Measuring vibration frequency

B Related object
Index Sl Name sl Acceessibility PO Unit
Index type assignment

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 -
0x2518 - Vibration Suppression Filter 2 Frequency UINT RW No 0.1[Hz]
0x2519 - Vibration Suppression Filter 2 Damping UINT RW No -

= \Vibration Suppression Filter Configuration (0x2515)

Setting Value

Setting Details

0 Not using Vibration control (damping) filter

1 Applying Vibration control (damping) filter 1,2

2

Applying Vibration control (damping) filter 1,2 according to
LVSF1, LVSF2 digital input.
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8. Procedure Function

Procedure function is an auxiliary function provided by the drive as described below. It can
be executed by procedure command code (0x2700) and procedure command factor
(0x2701). It can be activated by using sernvo setting tool.

Procedure command Codes Details
Manual JOG 0x0001 Manual JOG operation
Program JOG 0x0002 Program JOG operation
Alarm History Reset 0x0003 Delete the alarm history
Off-Line Auto-Tuning 0x0004 Offline auto-tuning
Index Pulse Search 0x0005 Phase Z position search
Absolute Encoder Reset 0x0006 Absolute encoder reset
Max Load Torque Clear 00007 | Resets nstanianeous maimum operaton
Calibrate Phase Current 0x0008 Phase currentoffset tuning
Offset
Software Reset 0x0009 Software reset
Commutation 0x000A Commutation

8.1 Manual Jog Operation

Jog operation is a function to verify the servo motor operation by the speed control, without
an upper level controller.

Before starting the jog operation, make sure that:

= the mainpoweris turnedon;

the STO (Safe Torque Off) connectoris connected;
= no alarms go off;
= the servo is turned off; and

= the operation speed is setwith the consideration ofthe apparatus state.

Related Objects

Sub i - .
Index Name VEITElE Accessibility .PDO Unit
Index type assignment
0x2300 - Jog Operation Speed INT RW No rpm

0x2301 - Speed Command UINT RW No ms
Acceleration Time

ox2302 | - | SpeedCommand UINT RW No ms
Deceleration Time

0x2303 - ﬁ’rﬁ:d CommandS-cune | 7 RW No ms
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8.2

Programmed Jog Operation

Programmed jog operation is a function to verify the servo motor operation by the speed
control at preset operation speed and time, without an upper lewvel controller.

Before starting the jog operation, make sure that:

= the mainpoweristurnedon;

= the STO (Safe Torque Off) connectoris connected;

= no alarms go off;

= the servo is turned off; and

= the speedandtime settings are setwith the consideration ofthe state and operation range ofthe
apparatus.

0x2304 0x2305 0x2306 0x2307 0x2304
A Ofrpm] 500[rpm] Ofrpm] -500[rpm] Ofrpm] oo
Speed
500
Motor speed Motor speed
; ; ; >
0 1tl 112 t4 15 Time
E E Motor speed E
-500 f------------ LR Fommmms-e- !
%/_A Y Y
0x2308 0x2309 0x230A 0x2308B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms]
Zero speed Forward Zero speed Reverse Zero speed Forward
Related Objects
Sub i
Index Name Vetzlsls Accessibility .PDO Unit
Index type assignment
i Programmed Jog
0x2304 Operation Speed 1 INT RW No Rpm
) Programmed Jog
0x2305 Operation Speed 2 INT RW No Rpm
) Programmed Jog
0x2306 Operation Speed 3 INT RW No Rpm
i Programmed Jog
0x2307 Operation Speed 4 INT RW No Rpm
o308 | - | ProgrammedJog UINT RW No Ms
Operation Time 1
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Sub

Variable

PDO

Index Name Accessibility . Unit
Index type assignment
0x2309 - Programmed Jog UINT RW No Ms
Operation Time 2
0x230A | - Programmed Jog UINT RW No Ms
Operation Time 3
0x230B | - Programmed Jog UINT RW No Ms

Operation Time 4




8.3 Deleting Alarm History

This function deletes all of the alarm code history stored in the drive. Alarm history items are
stored chronologically starting with the latest alarm up to 16 recent alarms.

You can check them as below (0x2702:01 - 16). The latest alarm is listed in 0x2702:01.

S 2020 Sarva Alarm History RO >16<
Z02:M Alarm code 1{Mewest) RO [R1IPOS following
2T02:02 Alarm code 2 RO [R1IPOS following
T02:03  Alarm code 3 RO [R1IPOS following
200204 Alarm code 4 RO [B1]POS following
2002:05  Alarm code & RO [B1]POS following
dT02:06  Alarm code B RO [511P0OS following
2T02:07  Alarm code ¥ RO [511P0S following
2T02:08  Alarm code 8 R [511PO5 following
2T02:09  Alarm code 9 RO [511POS following
2T02:04  Alarm code 10 RO [511POS following
270208 Alarm code 1 RO [511POS following
2T02:0C  Alarm code 12 RO [511POS following
270200 Alarm code 13 RO [B1IPOS following
2Y02:0E  Alarm code 14 RO [B1TPOS following
2Y02:0F  Alarm code 15 RO [B1IPOS following
270210 Alarm code 16(QIdest) RO [B1TFPOS following
Related Objects
Sub Variable | Acces PD.O .
Index Name - assign Unit
Index type sibility -
Servo Alarm History -
1 Alarm code 1 (Newest) STRING RO No
2 Alarm code 2 STRING RO No
3 Alarm code 3 STRING RO No
4 Alarm code 4 STRING RO No
5 Alarm code 5 STRING RO No
0x2702 6 Alarm code 6 STRING RO No
7 Alarm code 7 STRING RO No
8 Alarm code 8 STRING RO No
9 Alarm code 9 STRING RO No
10 Alarm code 10 STRING RO No
11 Alarm code 11 STRING RO No
12 Alarm code 12 STRING RO No

8-4




. PDO
Index U Name VEEDID | EEes assign Unit
Index type sibility
ment
13 Alarm code 13 STRING RO No -
14 Alarm code 14 STRING RO No -
15 Alarm code 15 STRING RO No -
16 Alarm code 16 (Oldest) STRING RO No -

8.4 Auto Gain Tuning

For more information, refer to 7.1 Off-line Auto Gain Tuning.

8.5 Index Pulse Search

Index pulse search function is to find the Index (2) pulse position of the encoder and stop.
You can use this function to locate a position roughly since it searches for a position using
the speed operation mode. You can locate the exact position of the index pulse using the
homing operation.

The speed to search for the index pulse is set in 0x230C [rpm].

Before starting the index pulse search, make sure that:

the main poweris turned on;
no alarms go off;
the servo is turned off;

the Safe Torque Off (STO) connectoris installed

the operation speed is setwith the consideration ofthe operation range ofthe machine.

Servo Rotor

Coupling zs=23 *-- ==

[} ]
:m TTITTTITT] [TETTTTTTRTTIRTNY

T Origin

Intends to align the origin of the motor
shaft and that on the machine.

Related Objects

n Acces | PDO
Index Sub Name Variable sibilit | assig Unit
Index type
y nment
0x230C - Index Pulse Search Speed INT RW No Rpm
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8.6

Absolute Encoder Reset

This function resets the absolute encoder. You need to reset the absolute encoder if:
= you setup the apparatus forthe firsttime;

= there occurs an alarm for low voltage of encoder; or

= you wantto setmulti-turn data of the absolute encoderto 0.

When the absolute encoder reset is completed, the multi-turn data (0x260A) and the single-
turn data (0x2607) are reset to 0. After the reset, turn on the power again to change the
actual position value (0x6064) to the reset position value.

After turning on the power again, the actual position value (0x6064) is displayed by reading
the position of the absolute encoder and applying the home offset (0x607C).

Then, the actual position value (0x6064) will not be changed even if you change the home
offset (0x607C) during operation.

Related Objects

Sub Variable PDO

Index Name Accessibility : Unit
Index type assignment
0x2005 | - | AbsoluteEncoder UINT RW No -
Configuration
0x2607 SingleTurn Data UDINT RO Yes pulse
0x260A MultiTurn Data DINT RO Yes Rev

8-6




8.7

Instantaneous Maximum Torque
Initialization

This function initializes the instantaneous maximum owverload rate (0x2604) to 0. The
instantaneous maximum operation overload rate represents the maximum value of the
operation owverload rate output instantaneously from the drive during the 15 seconds.

It displays the maximum (peak) load, during the 15 secconds, as a percentage of the rated
output. The unit is [0.1%]. Turning on the power again will reset it to 0.

In case that the current driving load factor is larger than
Torque N the stored instantaneous maximum driving overload factor,
Instantaneous the renewal will be done; and this value is displayed in
maximum overload | _____________________________ 0x2604.
valgee| )k < s
k 3 Renewed
_________________________ \ ----- Not renewed
™ ! "-‘ K
N
7
0 t
Related Objects
Sub Variable A PDO .
Index Name Accessibility : Unit
Index type assighment
Oxe604 | - | InstantaneousMaximum INT RO Yes 0.1%
Operation Overload
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8.8 Calibrate Current Offset

This function is to automatically tune the current offset of U/V/W phases. Depending on the
environmental condition, you can tune the phase current offset for use. The offset is tuned by
factory default setting.

Measured U-/V-/W-phase offsets are individually stored in 0x2015, 0x20616, and 0x2017. If

an offset is too large, AL-15 will be generated.

Related Objects

Index =l Name el Accessibility ,PDO Unit
Index type assignment
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%

8.9 Software Reset

This function is to reset the servo drive by means of software. Software reset means a restart
of the drive program, resulting in an effect similar to recycling the power.

You can use this function if:

= you changed parameter settings which require the powerto be recycled; or

= you have to restart the drive due to an alarm which cannotbe reset.

8.10 Commutation

Commutation function for receiving infomation of initial pole position of motor. If motor does
not have hole sensor, itis crucial to receive information of initial pole position by
commutation in order to operate normally.

Related objects

Index B Name VEITElE Accessibility _PDO Unit
Index type assignment

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
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S
0. Object Dictionary

Object is a data structure including parameters, state variables, run commands (procedures),
and etc. within a drive.

Object can be mainly divided into general object (from 0x1000) for EtherCAT communication,
CiA402 object (from 0x6000) for CAN application over EtherCAT (CoE), and manufacturer
specific object (from 0x2000) exclusively provided by this drive.

9.1 General Objects

0x1000 Device Type
Variable Accessi PDO Change [Storag
type Setting range [Initial value| Unit bility asag?me il e A
UDINT - 0x00020192 - RO No - No
The following table lists device types and their functions.
M SB 16 15 LSB
Additional information Device profile number
— Ox0002: 00000 — 0x0192 : DSA02
0x1001 Error Register
Variable Accessi PDO Change [Storag
ing ran Initial val ni o i -
type Setting range itial valuel Unit bility aSSIg?me attribute e
USINT - 0x00 - RO No - No

The following table shows the error register values for each device. This value is stored in
the emergency message.

Bit Setting details

0 : Noerror

0
1: Error occurs.

1to7 | Reserved

0x1008 Device Name

Variable Accessi PDO Change [Storag
type Setting range [Initial value| Unit bility asgg?me attribute o
STRING - - - RO No - No

Represents the device name.
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0x1009 Hardware \ersion
. . PDO
Variable 3 - 3 Accessi . Change [Storag
type Setting range [Initial value| Unit bility aSSIgtnme attribute e
STRING - - - RO No - No
Represents the hardware version of the device.
0x100A Software \Version
. : PDO
Variable ] - ] Accessi : Change [Storag
type Setting range |[Initial value| Unit bility asggtnme e .
STRING - - - RO No - No
Represents the software version of the device.
0x1010 Store Parameters
Sublindex 0 Number of entries
Variable Setting range Initial value Unit ACCPTSSibi I.DDO Ch‘?‘”ge Storage
type ity |assignmeny attribute
USINT - 4 - RO No - No
Subindex 1 Store all parameters
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 2 Store communication parameters
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 3 Store CiA402 parameters
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 4 Store drive specific parameters
Variable . . .. |Accessibi PDO Change
ype Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No

Store the drive's parameters into the memory. To awid any mistake, store the parameters if
the ASCII code value corresponding to'sawve’ is written to the relevant Subindex value.

ASCII 1 [0

MSB

16 15

LSB

0x65

0x76

0x61

0x73
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All parameters within the drive are stored when "sawe" is written to Subindex 1.

Only the communication parameters (from 0x1000) are stored when "sawe" is written to
Subindex 2.

Only the CiA402 parameters (from 0x6000) are stored when "sawe" is written to Sublndex 3.

Only the drive specific parameters (from 0x2000) are stored when "sawe" is written to
SublIndex 4.

0x1011 Restore Default Parameters
Sublndex 0 Number of entries
Variable . . . S PDO Change
type Setting range Initial value | Unit Access'b'“tyassignment atiribute Storage
USINT - 4 - RO No - No
Subindex 1 Restore all parameters
. o . I PDO Change
tt Initial val t I ; .
type Setting range nitial value | Unit [Accessibi Ityasmgnment attribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 2 Restore communication parameters
Variable . o . . PDO Change
type Setting range Initial value | Unit Accessmllltyassignment attribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 3 Restore CiA402 parameters
Variable . i, . - PDO Change
type Setting range Initial value | Unit A(:cessmllltyassignment attribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Subindex 4 Restore drive specific parameters
Variable . L . i PDO Change
ype Setting range Initial value | Unit AcceSSIb'“tyassignment atiribute Storage
UDINT 0 to OXFFFFFFFF 0 - RW No - No

Initialize the drive's parameters. To awid any mistake, initialize the parameters if the ASCII
code value corresponding to 'load' is written to the relevant Subindex value.
MSB

16 15 LSB

ASCII 0 O 0x64 0x61 Ox6F 0x6C

All parameters within the drive are initialized when "load" is written to Subindex 1.

Only the communication parameters (from 0x1000) are initialized when "load" is written to
Subindex 2.

Only the CiA402 parameters (from 0x6000) are initialized when "load" is written to Sublndex
3.

Only the drive specific parameters (from 0x2000) are initialized when "load" is written to
Subindex 4.
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To apply the initialized value, you need to recycle the power of the drive.

0x1018 Object Information
Subindex O Number of entries
Variable . . . I PDO Change
type Setting range Initial value | Unit AcceSSIblmyassignment attribute Storage
USINT - 4 - RO No - No
Subindex 1 Vendor ID
Variable . . . - PDO Change
type Setting range Initial value | Unit Access'b'myassignment attribute Storage
UDINT - 0x00007595| - RO No - No
Sublndex 2 Product code
Variable . e . I PDO Change
ype Setting range Initial value | Unit Accesslbllltyassignment atiribute Storage
UDINT - 0x00010001 - RO No - No
Sublndex 3 Revision number
Variable . . . - PDO Change
type Setting range Initial value | Unit Access'b'“tyassignment attribute Storage
UDINT - - - RO No - No
Subindex 4 Serial number
Variable . . . - PDO Change
type Setting range Initial value | Unit Access'b'“tyassignment atiribute Storage
UDINT - - - RO No - No
Represents the device information.
0x1600 1st Receiving PDO-Mapping
Sublindex 0 Number of entries
Variable . e . I PDO Change
type Setting range Initial value | Unit Access'b'“tyassignment attribute Storage
USINT Oto 10 5 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variable . . . - PDO Change
type Setting range Initial value | Unit Access'b'“tyassignment attribute Storage
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
Variable Setting range Initial value | Unit |Accessibility I.DDO Ch‘?‘”ge Storage
type assignment| attribute
UDINT 0 to OXFFFFFFFF  [0x60710010 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . - . I PDO Change
type Setting range Initial value | Unit AcceSS|b|I|tyaSSignment attribute Storage
UDINT 0 to OXFFFFFFFF 0x607A0020 - RW No PREOP Yes
Subindex 4 Mapping entry 4




Variable . . . I PDO Change
type Setting range Initial value | Unit |Accessibility assignmen  atribute Storage
UDINT 0 to OXFFFFFFFF | 0x60600008 - RW No PREOP Yes
Sublindex 5 Mapping entry 5
Variable . . . S PDO Change
type Setting range Initial value | Unit |Accessibility assignmen]  atribute Storage
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . i, . . PDO Change
type Setting range Initial value | Unit |Accessibility assignmen  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
\ariable Setting range Initial value | Unit |Accessibility PDO Ch?‘“ge Storage
type assignment attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
Variable . i, . - PDO Change
type Setting range Initial value | Unit AcceSS|b|I|tyassignment attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 9 Mapping entry 9
Variable . . . I PDO Change
type Setting range Initial value | Unit AcceSSIb'“tyassignment attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . . ; i PDO Change
ype Setting range Initial value | Unit |Accessibility assignmen{  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes




PDO Mapping:

Configure the Process Data Objects (PDO) to perform real-time data transfer through the
CANopen ower EtherCAT protocol. This drive can freely map up to 10 objects of PDOs for
transmission/reception, respectively.

Use 0x1600 - 0x1603 to set the receiving PDO mapping, and 0x1A00 - 0x1A03 to set the

transmitting PDO mapping. Configure the information on the objects that you want to assign
to the items 1 to 10 (Subindex 1 - 10) as below. You have to set the number of the objects to
be assigned for the number of items (Subindex 0).

31

16 15

Object index

Sub-Index

Length

Bits 0-7: Bit lengths of objects to be mapped (ex: displayed as 0x20 for 32-bit data)

Bits 8-15: Subindex of objects to be mapped

Bits 16-31: Index of objects to be mapped

0x1601 2" Receive PDO-Mapping
Sublndex 0 Number of entries
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
USINT O0to 10 4 - RW No PREOP Yes
Sublndex1 Mapping entry 1
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
UINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF  [0x607A0020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60B80010 - RW No PREOP Yes
Sublndex4 Mapping entry 4
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UINT 0 to OXFFFFFFFF [ Ox60FE0120 - RW No PREOP Yes
Sublndex 5 Mapping entry 5
Variable . e .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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Sublndex 6 Mapping entry 6
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex7 Mapping entry 7
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen{  atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . i, .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . - . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600
0x1602 34 Receive PDO-Mapping
Sublndex 0 Number of entries
Variable . . .. |Accessibi PDO Change
ype Setting range Initial value Unit ity assignmen{  attribute Storage
USINT O0to 10 4 - RW No PREOP Yes
Sublindex 1 Mapping entry 1
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF | OX60FF0020 - RW No PREOP Yes
Sublndex 3 Mapping entry 3
Variable . . .. JAccessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . o . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UINT 0 to OXFFFFFFFF | 0x60FE0120 - RW No PREOP Yes
Sublndex5 Mapping entry 5
\ariable Setting range Initial value | Unit IAccessibi‘ PDO Change |[Storage
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type ity Jassignment attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex9 Mapping entry 9
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . - . IAccessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600
0x1603 4" Receive PDO-Mapping
Sublndex 0 Number of entries
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
USINT Oto 10 4 - RW No PREOP Yes
Sublndex1 Mapping entry 1
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UINT 0 to OXFFFFFFFF  [0x60400010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60710010 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
UDINT 0 to OXFFFFFFFF [ 0x60B80010 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
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UINT 0 to OXFFFFFFFF [ Ox60FE0120 - RW No PREOP Yes
Subindex5 Mapping entry 5
Variable . . .. |Accessibi PDO Change
ype Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . . JAccessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex7 Mapping entry 7
Variable . o .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex8 Mapping entry 8
Variable . i, . lAccessibi PDO Change
type Setting range Initial value Unit ity assignment  atribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
\ariable Setting range Initial value Unit ACC(?SSIbI PDO Chqnge Storage
type ity |assignmen{ attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600
0x1A00 18t Transmit PDO-Mapping
Sublndex 0 Number of entries
Variable . . . |Accessibi PDO Change
I | val : } .
type Setting range nitial value Unit ity bssignmend  attribute Storage
USINT O0to 10 10 - RW No PREOP Yes
Sublndex 1 Mapping entry 1
Variable Setting range Initial value Unit ACC(?SSibi PDO Ch?‘“ge Storage
type ity |assignmen{ attribute
UINT 0 to OXFFFFFFFF  [0x60400010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . i, .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  atribute Storage
UDINT 0 to OXFFFFFFFF | 0x60770010 - RW No PREOP Yes
Sublindex 3 Mapping entry 3
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60640020 - RW No PREOP Yes




Subindex 4 Mapping entry 4
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UINT 0 to OXFFFFFFFF  [0x60F40020 - RW No PREOP Yes
Subindex5 Mapping entry 5
Variable . s .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60FD0020 - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF  [0x60610008 - RW No PREOP Yes
SubIndex 7 Mapping entry 7
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF  [0x26010010 - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF  [0x26000010 - RW No PREOP Yes
Subindex 9 Mapping entry 9
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF  [0x60B90010 - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable Setting range Initial value Unit ACCPTSSibi I.DDO Ch‘?‘”ge Storage
type ity Jassignmenf attribute
UDINT 0 to OXFFFFFFFF  [0x60BA0020 - RW No PREOP Yes
Refer to the description of 0x1600
0x1A01 2™ Transmit PDO-Mapping
Subindex 0 Number of entries
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
USINT 0to 10 2 - RW No PREOP Yes
Sublndex 1 Mapping entry 1
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UINT 0 to OXFFFFFFFF  [0x60410010 - RW No PREOP Yes
Sublndex 2 Mapping entry 2
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60640020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
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Variable . i, .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . . . |Accessibi PDO Change
tt Initial val t . . .
type Setting range nitial value uni ity bssignment  attribute Storage
UINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex5 Mapping entry 5
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen{  atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex7 Mapping entry 7
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 8 Mapping entry 8
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . . |Accessibi PDO Change
ype Setting range Initial value Unit ity assignmen{  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable Setting range Initial value Unit ACC(?SSibi I_DDO Ch?‘“ge Storage
type ity |assignment attribute
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600
0x1A02 3" Transmit PDO-Mapping
Sublndex 0 Number of entries
Variable . L . IAccessibi PDO Change
ype Setting range Initial value Unit ity assignmen{  attribute Storage
USINT Oto 10 5 - RW No PREOP Yes
Subindex1 Mapping entry 1
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UINT 0 to OXFFFFFFFF  [0x60410010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
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UDINT | Oto OXFFFFFFFF [0x60640020| - | RW | No PREOP | Yes
Subindex 3 Mapping entry 3
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60B90010 - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UINT 0 to OXFFFFFFFF  [0x60BA0020 - RW No PREOP Yes
Sublndex5 Mapping entry 5
Variable . . . IAccessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . . IAccessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 9 Mapping entry 9
Variable . s . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 10 Mapping entry 10
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600
0x1A03 4" Transmit PDO-Mapping
Subindex 0 Number of entries
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
USINT O0to 10 5 - RW No PREOP Yes
Sublndex 1 Mapping entry 1
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UINT 0 to OXFFFFFFFF  [0x60410010 - RW No PREOP Yes

9-12



Subindex 2 Mapping entry 2
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF  [0x60640020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen{  atiribute Storage
UDINT 0 to OXFFFFFFFF  |0x60B90010 - RW No PREOP Yes
Sublindex 4 Mapping entry 4
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen]  atribute Storage
UINT 0 to OXFFFFFFFF  |0x60BA0020 - RW No PREOP Yes
Subindex5 Mapping entry 5
Variable . i, . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF  |0x60FD0020 - RW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . . JAccessibi PDO Change
type Setting range Initial value Unit ity assignmen]  atribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex7 Mapping entry 7
Variable . o .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex8 Mapping entry 8
Variable . . . |Accessibi PDO Change
ype Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . L . JAccessibi PDO Change
ype Setting range Initial value Unit ity assignmen{  atiribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . o .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Refer to the description of 0x1600.
0x1C00 Sync Manager Communication Type
Subindex0 Number of entries
Variable . i, .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
USINT - 4 - RO No - No
Sublindex 1 Communication Type SMO
\ariable Setting range Initial value | Unit IAccessibi‘ PDO Change |[Storage
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type ity Jassignment attribute
USINT - 1 - RO No - No
Sublndex?2 Communication Type SM1
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmenq attribute Storage
USINT - 2 - RO No - No
Sublndex3 Communication Type SM2
Variable . - .. |Accessibil PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
USINT - 3 - RO No - No
Subindex 4 Communication Type SM3
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
USINT - 4 - RO No - No
It represents the Sync Manager Communication Type assigned by default.
0x1C10 Sync Manager 0 PDO Assignment
Variable . s . IAccessibi PDO Change
type Setting range Initial value Unit ity lassignment attribute Storage
USINT - 0 - RO No - No
0x1C11 Sync Manager 1 PDO Assignment
Variable . . .. |Accessibi PDO Change
. Setting range Initial value Unit i |mesferimEn| s Storage
USINT - 0 - RO No - No
0x1C12 Sync Manager 2 PDO Assignment
Subindex 0 Number of entries
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
USINT - 1 - RO No - No
Subindex 1 Index of object assigned to PDO
Variable . . . |Accessibi PDO Change
tt Initial val t . . .
type Setting range nitial value Uni ity assignment  attribute Storage
UINT 0x1600 to 0x1603 0x1601 - RW No PREOP No
0x1C13 Sync Manager 3 PDO Assignment
Subindex0 Number of entries
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
USINT - 1 - RO No - No
Sublndex1 Index of object assigned to PDO
Variable . . . IAccessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
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UINT 0x1A00 to Ox1A03 0x1A01 - RW No PREOP No
0x1C32 Output Sync Manager Parameter
Subindex0 Number of entries
Variable . o . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
USINT - 32 - RO No - No
Sublndex 1 Sync mode
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen]  atribute Storage
UINT - - - RO No - No
Sublndex 2 Cycle time
Variable . " . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT - - ns RO No - No
Subindex 3 Shifttime
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen{  atiribute Storage
UDINT - 0 ns RO No - No
Sublndex 4 Sync modes supported
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UINT - 0x4007 - RO No - No
Sublndex5 Minimum cycle time
Variable . " . |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT - 250000 ns RO No - No
Subindex 6 Calc and copytime
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT - 0 ns RO No - No
Sublndex 9 Delaytime
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT - 0 ns RO No - No
Subindex 10 Sync0 time
\ariable Setting range Initial value Unit Acce_SS|b| PDO Ch?‘“ge Storage
type ity [assignmenf attribute
UDINT - 0 ns RO No - No
Subindex 11 Cycle exceeded counter
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignment  attribute Storage
UDINT - 0 - RO No - No
Subindex 12 SM event missed counter
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen]  atribute Storage
UDINT - 0 - RO No - No
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Subindex 13 Shift too short counter
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT - 0 - RO No - No
Subindex 32 Sync error
Variable . s .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
BOOL - 0 - RO No - No
0x1C33 Input Sync Manager Parameter
Subindex0 Number of entries
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
USINT - 32 - RO No - No
Sublndex 1 Sync mode
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UINT - - - RO No - No
Sublndex 2 Cycle time
Variable . s .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmen{ attribute Storage
UDINT - - ns RO No - No
Subindex 3 Shifttime
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignmeni atiribute Storage
UDINT - 0 ns RO No - No
Subindex 4 Sync modes supported
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UINT - 0x4007 - RO No - No
Sublndex5 Minimum cycle time
Variable . - .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT - 250000 ns RO No - No
SubIindex 6 Calc and copytime
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment atiribute Storage
UDINT - 0 ns RO No - No
Subindex 9 Delaytime
\ariable Setting range Initial value Unit ACCPTSS'bI I.DDO Ch‘f"”ge Storage
type ity [assignment attribute
UDINT - 0 ns RO No - No
Subindex 10 SyncO0 time
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity |assignment attribute Storage
UDINT - 0 ns RO No - No
Sublindex 11 Cycle exceeded counter

9-16



Variable . i, .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
UDINT - 0 - RO No - No
Subindex 12 SM event missed counter
Variable . . . |Accessibi PDO Change
tting ran Initial val nit - . . r
type Setting range alvaiue v ity assignment attribute Storage
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
Variable . . . |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen{  atiribute Storage
UDINT - 0 - RO No - No
Subindex 32 Sync error
Variable . . .. |Accessibi PDO Change
type Setting range Initial value Unit ity assignmen  atribute Storage
BOOL - 0 - RO No - No
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9.2 Manufacturer Specific Objects

Basic Setting (from 0x2000~)

0x2000 Motor ID ALL
Variable Setting - ; n PDO Change
type range Initial value | Unit Accessibility assignment e Storage
Pow er
UINT 110 9999 13 - RW No recycling Yes

Set the motor ID. Drive will set motor ID automaticallyif encoder is the serial encoder from Beijer
Electronics. Possible to check motor ID onthe motor label.

0x2001 Encoder Type ALL
Verizils SEY Initial value Unit Accessibility . oo Chz?mge Storage
type range assignment attribute
Pow er
UINT 0to99 2 - RW 2 recycling Yes

Set the Encoder type connected to the Drive. Set properly according to chart. Howewer, the
encoder type of BiSS serial Absolute encoder from Beijer Electronics will be automatically
set regardless the chart below. You can check encoder type which is set automatically.

52}322 Encoder type
0 Quadrature (incremental, Alead B)
1 Quadrature (incremental, B lead A)
2 BiSS Serial (single-turn only)
3 Reserved
4 BiSS Serial Absolute (multi-turn 16-bit)
5~6 Reserved
7 Sinusoidal(1Vpp)
8 Analog Hall
9~10 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
Vzta;iggle Setting range J,naiji?é Unit Accessibility - sliz;aoment a?t?r?t?t?t?—:- Storage
UDINT o7 goa | 524288 | puise RO No ) gg‘/"éﬁr: . Yes

Shows the encoder resolution in the unit of pulse (count) based on a multiple of 4.
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0x2003 Node ID ALL
Variable ; - . 7 PDO Change
type Setting range Initial value Unit Accessibility assignment attribute Storage
UINT 0to 99 - - RO No - No

Display the node ID configured for the node setting switch of the drive. The value of the node
setting switch is read just once when the power is turned on. Any set value modified

subsequently will be in effect only when the power is turned on again.

Ex) Example of setting the node ID to 29

| \ |
v‘\< /Cu
9%
O S
0x2004 Rotation Direction Setting ALL
Variable Setting - : " PDO Change
type range Initial value Unit Accessibility assignment atitibute Storage
UINT Otol 0 - RW No Servo off Yes

Set the rotation direction of the motor. You can change the rotation direction with this setting
when the direction is changed between forward and reverse relative to the user at the final

apparatus section.

Setting Details
values
0 With a forward command, the motor rotates counterclockwise. Then, the position
feedbackvalue increases.
1 With a reverse command, the motor rotates clockwise. Then, the position feedback value
increases.

Case 0x2004 value is 0

Forward command,
Motor rotates
conterclockwise

Reverse command,

Motor rotates clockwise

Case 0x2004 value is 1

Forward Com

mand,

Motor rotates clockwise

Reverse Command,
Motor rotates
counterclockwise

0x2005

Absolute Encoder Configuration

9-19



Variable Setting s : Accessi PDO Change
type range Initial value unit bility assignment | attribute Storage
UINT 0to1 1 - RW No Power Yes
recycling

Set the usage of the absolute encoder.

Setting values Details
0 Uses the absolute encoder as the absolute encoder. Uses the multi-turn data.
Uses the absolute encoder as the incremental encoder. Does notuse the
1 ) . .
multi-turn data. Does not displayany battery-related alarm/warning.
0x2006 Main Power Fail Check Mode ALL
Variable Setting L : Accessi PDO Change
| | val - . :
type range nitiaf vaiue Unit bility assignment attribute Storage
UINT 0to 255 0 - RW No Always Yes

Set method of inputmode of main power and missing phase.

Bit Function Vaule Details
0 Input single phase.
3~0 Setting of main power 1 Input 3 phases.
2 Input DC Power
Processing method of 0 AL-24 when missing phase of main power.
7~4 missing phase of main 1 Warning(W-01) when missing phase of main
power power.
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0x2007 Main Power Fail Check Time ALL
Variable Setting o . Accessi PDO Change
type range i) weihie unit bility assignment attribute =1
UINT 0to 5000 20 ms RW No Always Yes

Set the checking time of missing phase of main power. Check the possibility of wltage
drop for short time and wltage sag by setting the checking time. Set the time properly
according to state of external power input.

0x2008 7SEG Display Selection ALL
Va;sgle Sr:rt]tigneg Initial value | Unit Accessibility assliz:ya(r)nent ggr?;ﬂg Storage
UINT 0to 100 0 RW Yes Always Yes
Set the state which will be displayed on 7SEG.
Sveatltlijr;g Display Unit Details
0 Operation status -
1 Speed feedback rpm, mm/s
2 Speed command rpm, mm/s
3 Torque feedback 0.1%
4 Torque command 0.1%
5 Accumulated overload rate 0.1%
6 DC Link woltage \%
Accumulated regenerative 0.1%
! overload rate
8 Physical angle 0.1deg
9 Electric angle 0.1deg
10 Multi turn data rev.
Drive temp. 1 °C Temperature of near drive power
H component.
12 Drive temp. 2 °C Temperature of internal drive.
13 Encoder temp. 1 °C Temperature of internal encoder.
14 Node ID -
MaxOverload 0.1% Instantaneous peak overload during
o the 15 seconds
RMS Operation Overload 0.1% RMS Operation Overload during the 15
1o seconds
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0x2009 Regeneration Brake Resistor Configuration ALL
Variable Setting " : a—, PDO Change
. e Initial value Unit Accessibility e e Storage
UINT Oto1l 0 - RW No Always Yes

Select the internal or external regenerative resistor.

Setting Details
value
0 Use internal regenerative resistor.
Use external regenerative resistor.
1 Set value(0x200B) and capacity(0x200C) of resistor properly. Refer to 2.4 Power
supplywiring for wiring of external regenerative resistor.
0x200A Regeneration Brake Resistor Derating Factor ALL
Variable Setting - : - PDO Change
type range Initial value | Unit | Accessibility assignment attribute Storage
UINT 0 to 200 100 % RW No Always Yes

Set derating factor when checking regenerative resistor overload. If value of Derating is less
than 100[%], regenerative owverload alarm(AL-23) will be occurred early and if value of
derating is more than 100[%], regenerative owverload alarm(AL-23) will be occurred slowly.
Set the values differently according to condition of radiation of heat. If value of derating is
more than 100[%], it is crucial to concern the radiation of heat.

0x200B Regeneration Brake Resistor Value ALL
. . PDO
Variable . - . Accessi : Change Stora
type Setting range Initial value Unit bility aSSIr?tnme attribute ge
UINT 0 to 1000 0 ohm RW No Always Yes

To use external regenerative brake resistor (0x2009=1), set the value of external
regenerative brake resistor in ohm unit. When using internal regenerative brake resistor
(0x2009= 0) in the drive, the setting value is not applicable

0x200C Regeneration Brake Resistor Power ALL
. . PDO
Variable . . . Accessi ‘ Change Stora
type Setting range Initial value Unit bility aSS|ngtnme atiribute =
UINT 0 to 30000 0 watt RW No Always Yes

To use external regenerative brake resistor (0x2009=1), set the capacity of external
regenerative brake resistor in watt unit. When using internal regenerative brake resistor
(0x2009= 0) in the drive, the setting value is not applicable
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0x200D Peak Power of Regeneration Brake Resistor ALL

il Setting range Initial value Unit HEEEEE] asanOme Clrenze L)
type grang bility ngt attribute ge
UINT 1 to 50000 100 watt RW No Always Yes

To use external regenerative brake resistor (0x2009=1), set the peak power of external
regenerative brake resistor in watt unit. When using internal regenerative brake resistor
(0x2009= 0) in the drive, the setting value is not applicable

0x200E Duration Time @ Peak Power of Regeneration Brake Resistor ALL
. : PDO
Variable . - . Accessi ; Change Stora
type Setting range Initial value Unit bility a55|ngtnme atiribute .
UINT 1 to 50000 5000 ms RW No Always Yes

To use external regenerative brake resistor (0x2009=1), set the duration time in peak
power of external regenerative brake resistor in watt unit. When using internal
regenerative brake resistor (0x2009= 0) in the drive, the setting value is not applicable

0x200F Overload Check Base ALL

Variable Setting Initial value Unit Accessi PDO Change Storag
type range bility assignment attribute e
UINT 10to 120 100 % RW No Always Yes

This indicates the load factor at which operation owverload starts to be accumulated. When
this is set to a value no more than 100, operation overload will start to be accumulated
earlier at the set load factor to result in early trigger of operation overload alarm (AL-21). If
the heat radiation condition of the drive is poor, configure the setting to no more than 100%
to trigger an overload alarm earlier.

0x2010 Overload Warning Level ALL
Variable Setting Initial . Accessibil A0 Change
Unit ; assignme . Storage
type range value ity nt attribute
UINT 10 to 100 50 % RW No Always Yes

This specifies the output level of accumulated operation overload warning (W10). When the
accumulated operation overload rate (0x2603) reaches the set value, a warning will be
output. With this setting, you can identify the time when you need to take an appropriate
action before an accumulated operation owverload alarm occurs.
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0x2011 PWM Off Delay Time ALL
Variable Setting " . Accessi PDO Change
type range Iz e unit bility assignment | attribute SLIEE
UINT 0to 1000 10 ms RW No Always Yes

This specifies the delay time until the PWM actually turns off after running sernvo off
command. When using a motor with a brake installed on the vertical axis, you can output the
brake signal first, and then turn off the PWM after this set time, in order to prevent it from
running down along the axis.

0x2012 Dynamic Brake Control Mode ALL
Variable Setting - : Accessi PDO Change
type range Initial value unit bility assignment | attribute Storage
UINT Oto3 0 - RW No Always Yes
This specifies the control mode of the dynamic brake on seno off.
e Details
values
0 Hold the dynamic brake after stopping the motor using the brake
1 Release the dynamic brake after stopping the motor using the brake
2 Release the dynamic brake after free-run stop
3 Hold the dynamic brake after free-run stop
seon [ 10 bE
Velocity _\— Velodity | ___
o Time v " Time
Hold after a DB stop Hold after a free run stop
son| 10 svon [ ] PP
Velocity | i__i Velocity | | i _______ H
oe)  [] el ii i
L Time i o Time
Release aftera DB stop Release aftera free run stop
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0x2013 Emergency Stop Configuration ALL

Variable Setting Initial value Unit Accessi PDO Change Storage
type range bility assignment | attribute g
UINT Oto1l 1 - RW No Always Yes

This specifies the method to stop the drive on emergency stop (when entering POT, NOT, or
ESTOP). In torque control mode, the decelerating to stop mode using emergency stop
torque is not applied.

Setting

Details
values

The motor will stop according to the method setin the dynamic brake control mode
0 (0x2012).

It will stop using the dynamic brake, and then maintain the torque command at0.

1 Decelerates to stop using the emergencystop torque (0x2113).
0x2014 Warning Mask Configuration ALL
Variable . Initial : - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
UINT 0 to FFFFhex 0 - RwW Yes Always Yes
When a warning occurs, the warning masked by this setting will not be triggered.
Bit Warning Code Warning Name / Explanation
0 w01 Main power phaseloss
1 W02 Low voltage of encoder battery
2 W04 Software position limit
3 - -
4 W10 Operation overload
5 W20 Abnormal combination of drive and motor, I/O Configuration
6 W40 Low voltage
7 W80 Emergencysignal input
8~13 - -
14 AL-34 Mask encoder z-phase open alarm
15 STO When STO is not connected, Statusword fault bit set
0x2015 U Phase Current Offset ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
-1000 to o
INT 1000 0 0.1% RW No Always Yes

Manually set the U phase current offset. The configured offset value is subtracted from the
measured current value, and then applied as an actual current value. Do not manually set
the offset if you do not know the exact setting value. You can check the automatically-tuned
value if you tune the current offset with the procedure function (refer to the description of
0x2700).
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0x2016 V Phase Current Offset ALL
Variable : Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
INT -1000to 1000 0 0.1% RW No Always Yes

Manually set the V phase current offset. The configured offset value is subtracted from the
measured current value, and then applied as an actual current value. Do not manually set
the offset if you do not know the exact setting value. You can check the automatically-tuned
value if you tune the current offset with the procedure function (refer to the description of
02.2x2700).

0x2017 W Phase Current Offset ALL
Variable . Initial . — PDO Change
type Setting range value Unit Accessibility assignment | attribute Storage
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the W phase current offset. The configured offset value is subtracted from the
measured current value, and then applied as an actual current value. Do not manually set
the offset if you do not know the exact setting value. You can check the automatically-tuned
value if you tune the current offset with the procedure function (refer to the description of
0x2700).

For a drive with small to medium capacity (7.5 KW or less), this parameter is not used since
the W phase current is not separately measured.

0x2018 Magnetic Pole Pitch ALL
Variable . Initial . o PDO Change
type Setting range value Unit Accessibility assignment | atribute Storage
Power
UINT 1 to 65535 2400 .0lmm RW No Yes
recycling

Set Magnetic pole pitch of Linear motor. Pole pitch is the distance between N pole and N
pole or between S pole and S pole that is electric pole 360 degree.

0x2019 Linear Scale Resolution ALL
Variabl . Initial . - PDO Change Stora
e type S TEE value Bl HeEEEsally; assignment attribute ge
Power
UINT 1 to 65535 1000 nm RW No Yes
recycling

Set linear scale resolution in nm unit. In the case of the linear scale that is 1um resolution,
set 1000(=1um/1nm)
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0x201A Commutation Method ALL
Variabl : Initial : . PDO Change Stora
e type Setting range value Unit Accessibility assignment attribute ge
Power
UINT Oto2 0 - RW No Yes
recycling
Set the method of commutation to know initial pole position of Motor
Seting
Details
value
0 No need extra commutation or commutation is implemented by hole sensor
1 At the time of first SERVO ON, commutation is implemented
2 Reserved
0x201B Commutation Current ALL
Variabl ; Initial ; o PDO Change Stora
e type Setting range value unit Accessibility assignment attribute ge
UINT 0 to 1000 500 0.1% RW No Aways Yes
Set Commutation currentto get information for first angle of motor
0x201C Commutation Time ALL
Variabl : Initial : — PDO Change Stora
e type ST N value SIS AEEESEIELY assignment attribute ge
UINT 500 to 5000 1000 ms RW No Always Yes
Set Commutation time to getinformation for first angle of motor
0x201D Grating Period of Sinusoidal Encoder ALL
Variable Setting Initial n T-AF PDO Change
type range value L || Sl assignment | attribute LR
UINT | 1to 65535 40 um RIW No Power Yes
recycling

Set grid of sinusoidal encoder
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0x201E Homing Done Behaviour ALL
Variable Setting Initial . - PDO Change
type range value unit ezesslalny assignment | attribute SEIES
UINT Oto1l 0 - R/W No Always Yes

Set movementtowards Zero position according to home offset [0x607C].

Seting
Details
value
Motor will not move and home offset[0x607C] value will be zero position
0 after homing by homing method [0x6098]
Motor will be rotate as much as home offsetand zero offsetwill be 0,
' after homing by homing method [0x6098]
0x201F Velocity Function Select ALL
vt [ setng [ el |y | secessiviy | o 200 | Singe | sorage
UINT Oto2 0 - R/W No Always Yes

Select the method to calculate feedback speed when encoder type is Quadrature.

Seting
Details
value
0 MT Method + Speed Observer
1 MT Method
2 M Method
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0x2020 Motor and Hall Phase Correction ALL
Variable Setting Initial Unit Accessibility PDO Chgnge Stora
type range value assignment attribute ge
UNT | 0t065535 | 0 . RW No Power Yes
recycling

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.

Bit Detalis
Setting direction of rotation of motor
° (0x2004's setting values and Exclusive OR operation)
1~7 Reserved
8 Hall U polarity reversal
9 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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Gain Adjustment (from 0x2100)

0x2100 Inertia Ratio ALL

Variable Setting Initial PDO Change

Unit Accessibili . :
type range value Yy assignment | attribute

Storage

UINT 0to 3000 100 % R/W No Always Yes

This specifies the ratio of the load inertia to the motor's rotor inertia in %.
Inertia ratio = Load inertia / Motor's rotor inertia x 100

The inertia/load ratio is an important control parameter for the operation of the seno. It is
crucial to set the correct inertia ratio for optimal sernvo operation. You can estimate the inertia
ratio by auto gain tuning. The ratio will be continuously estimated during operation if you
carry out real-time gain tuning.

0x2101 Position Loop Gain 1 ALL
Variable Setting Initial . - PDO Change
type range value Unit Accessibility assignment attribute Storage
UINT 0to 500 50 1/s RW Yes Always Yes

This specifies the whole responsiveness of the position controller. The larger the setting is
configured, the higher the responsiveness is. Too large setting value may cause vibration
depending on the load.

0x2102 Speed Loop Gain 1 ALL
Variable Setting Initial . I PDO Change
type range value e AEEREEallly assignment | attribute SEEEE
UINT 0 to 2000 75 Hz RW Yes Always Yes

This specifies the whole responsiveness of the speed controller. To make the whole
responsiveness of the system higher, you have to set the speed loop gain large as well,
along with the position loop gain. Too large setting value may cause \ibration depending on

the load.
0x2103 Speed Loop Integral Time Constant 1 ALL
Variable Setting Initial . - PDO Change
type range value St AEeREElally assignment | attribute SEEEE
UINT 1to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed controller. If you set it larger, error will
be reduced at the steady state (stopped or driving at constant speed), but vibration may
occur at a transient state (while accelerating or decelerating).
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0x2104 Torque Command Filter Time Constant 1 ALL

Variable Setting Initial . - PDO Change
type range value S FEpEelsl iy assignment | attribute ST
UINT 0to 1000 5 0.1 ms RW Yes Aways Yes

This applies low pass filter for torque command. You can improve the system stability by
setting an appropriate value to smoothen the torque command. If you set it too large, the
delay for the torgue command will be longer, reducing the system responsiveness.

0x2105 Position Loop Gain 2 ALL
Variable Setting Initial . o PDO Change
type range value S AEREEEly assignment | attribute SEEE
UINT 0to 500 30 Is RW Yes Always Yes

This specifies the position loop gain used as the gain group 2 for gain switching. For more
information, refer tothe description of the Position Loop Gain 1 (0x2101).

0x2106 Speed Loop Gain 2 ALL
Variable Setting Initial . A PDO Change
type range value Uit | seess iy assignment | attribute SRR
UINT 0to 2000 50 Hz R/W Yes Always Yes

This specifies the speed loop gain used as the gain group 2 for gain switching. For more
information, refer to the description of the Speed Loop Gain 1 (0x2102).

0x2107 Speed Loop Integral Time Constant 2 ALL
Variable Setting Initial . - PDO Change
type range value unit Faeesslai assignment | attribute SRR
UINT 110 1000 50 ms RW Yes Always Yes

This specifies the speed loop integral time constant used as the gain group 2 for gain
switching. For more information, refer to the description of the Speed Loop Integral Time
Constant 1 (0x2103).

0x2108 Torque Command Filter Time Constant 2 ALL
Variable Setting Initial " - PDO Change
type range value i szl assignment | attribute SEEE
UINT 0to 1000 0 0.1 ms R/W Yes Always Yes

This specifies the torque command filter time constant used as the gain group 2 for gain
switching. For more information, refer tothe description of the Torque Command Filter Time
Constant 1 (0x2104).

9-31



0x2109 Position Command Filter Time Constant ALL
Variable Setting Initial . I PDO Change
type range value ki Arezsslliliy assignment | attribute SO
UINT 0 to 1000 0 0.1 ms R/W Yes Aways Yes

This applies a low pass filter for position command to smoothen the position command.
Especially, this can be used for setting a higher gear ratio.

0x210A Position Command Average Filter Time Constant ALL
Variable Setting Initial . o PDO Change
type range value e gece=e il assignment | attribute S
UINT 0to 1000 0 0.1ms RW Yes Always Yes
This applies a moving awerage filter for position command to smoothen the position
command.
0x210B Speed Feedback Filter Time Constant ALL
Variable Setting Initial . o PDO Change
type range value Al ARSI assignment | attribute LD
UINT 0to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter to the speed feedback signal calculated from the encoder. In
case that system vibration occurs or vibration occurs when a gain load with too large of an
inertia is applied, you can suppress the vibration by setting appropriate value.

0x210C \elocity Feed-forward Gain ALL
Variable Setting Initial . - PDO Change
type range value s Hemeeslallliy assignment | attribute S
UINT 0to 100 0 % RW Yes Always Yes

This specifies the feedforward gain for the speed command during position control. The
larger the setting is, the less the positional error is. If you set a too large value depending on

the load, vibration or overshoot may occur. For gain tuning, increase the setting value
gradually.

0x210D \elocity Feed-forward Filter Time Constant ALL
Variable Setting Initial . - PDO Change
type range value Sl ArezEElliy assignment | attribute el
UINT 0 to 1000 10 0.1 ms RW Yes Always Yes

This applies low pass filter to the compensated amount added to the speed command by the
speed feedforward gain. You can enhance the system stability by using it when you set a
large speed feedforward gain or when there is excessive change in position command.
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0x210E Torque Feed-forward Gain ALL
Variable Setting Initial . - PDO Change
type range value Unit Feeessilaiiy assignment | attribute SRR
UINT 0to 100 0 % RW Yes Always Yes
This specifies the feedforward gain for the torque command during speed control.
0x210F Torque Feed-forward Filter Time Constant ALL
Variable Setting Initial q . PDO Change
I . ;
type range value Unit Accessibility assignment | attribute Storage
UINT 0to 1000 10 0.1 ms RW Yes Always Yes

This applies low pass filter to the compensated amount added to the torque command by the
torque feedforward gain.

0x2110 Torque Limit Function Setting ALL
Variable Setting Initial . - PDO Change
type range value Unit Accessibility assignment | attribute Storage
UINT Oto4 2 - RW Yes Always Yes

This specifies the function to limit the output torque of the drive.

Setting

Details
values
Limits the torque using positive/negative torque limitvalue according to the driving
0 direction;the maximum value is limited by the maximum torque (0x6072).
= Forward: Ox60EQ, Reverse: 0x60E1
1 Limits the torque only by the maximum torque (0x6072) regardless ofthe driving direction.
Limits the torque using external positive/negative torque limitvalue according to the driving
2 direction.
= Forward: 0x2111, Reverse:0x2112
Limits the torque using internal and external torque limitvalue according to the driving
3 direction and the torque limitsignal.
= Forward: OX60EO (if the P_CL signalis notinput) or 0x2111 (if the P_CL signal is input)
= Reverse:0x60EL1 (if the N_CL signalis notinput) or0x2112 (if the N_CL signal is inpuf)
4 Limits the torque using torque limitvalue according to analog input
- Refer to Analog Torque LimitScale (0x221C) and Analog Torque LimitOffset (0x221D)
0x2111 External Positive Torque Limit Value ALL
Variable Setting Initial . - PDO Change
type range value s el assignment | attribute SIS
UINT 0to 5000 3000 0.1% RW Yes Always Yes

This specifies the external positive torque limit value according to the torque limit function
setting (0x2110).
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0x2112 External Negative Torque Limit Value ALL
Variable Setting Initial . - PDO Change
type range value Ui Aeezslllly assignment | attribute SO
UINT 0 to 5000 3000 0.1% RW Yes Aways Yes

This specifies the external negative torque limit value according to the torque limit function
setting (0x2110).

0x2113 Emergency Stop Torque ALL
Variable Setting Initial . o PDO Change
type range value Ul eSSy assignment | attribute S
UINT 0to 5000 1000 0.1% RW Yes Always Yes

This specifies the stop torque on emergency stop (when entering POT, NOT, or ESTOP).

0x2114 P/PI Control Switching Mode ALL
Variable Setting Initial . - PDO Change
type range value Unit Accessibility assignment | attribute Storage
UINT Oto4 0 - RW Yes Always Yes

This specifies the switch mode between PI control and P control. Using this function, you can
improve the speed control characteristic to reduce the overshoot during speed operation and
the positioning time during position operation.

S Setting details
values
0 Always uses the PI control.
1 Switches to the P control if the command torque is largerthan the P control
switching torque (0x2115).
5 Switches to the P controlif the command speed is larger than the P control
switching speed (0x2116).
Switches to the P control if the acceleration command is larger than the P control
3 o :
switching acceleration (0x2117).
Switches to the P control if the position error is larger than the P control switching
4 S
position error (0x2118).
0x2115 P Control Switching Torque ALL
Variable Setting i . Accessi PDO Change
type range Izl value s bility assignment attribute SO
UINT 0 to 5000 500 0.1% RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0x2114).
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0x2116 P Control Switching Speed ALL
Variable Setting - . Accessi PDO Change
type range Iiicel ethie unit bility assignment | attribute =GR
UINT 0 to 6000 100 rpm RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2117 P Control Switching Acceleration ALL
Variable Setting - : Accessi PDO Change Storag
I | val -~ ] ;
type range nitiaf vaue Unit bility assignment | attribute e
UINT 0 to 60000 1000 rpm/s RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2118 P Control Switching Positional Error ALL
Variable Setting Initial value Unit Accessi PDO Change Storag
type range bility assignment | attribute e
UINT 0 to 60000 100 pulse RwW Yes Always Yes
Refer to the description of the P/PI control switching mode (0X2114).
0x2119 Gain Switching Mode ALL
Variable Setting o ; Accessi PDO Change
type range Initial value unit bility assignment | attribute Storage
UINT Oto7 0 - RW Yes Always Yes

You can enhance the performance of the entire system by switching between two gain
groups. According to the switching mode, manual switch or automatic switch can be done

depending on the external input or output signal, respectively.

Gain group 1

Gain group 2

Position loop gain 1 (0x2101)

Speed loop gain 1 (0x2102)
Speed loop integral time constant 1

=)

Position loop gain 2 (0x2105)

Speed loop gain 2 (0x2106)
Speed loop integral time constant 2

(x2103) (x2107)
Torque command filter ime constant Torque command filter ime constant 2
1 (0x2104) (0x2108)
Setting values Setting details
0 Only the gaingroup 1 is used.
1 Only the gaingroup 2 is used.
Gain is switched according to the GAIN2 inputstatus.
2 = 0:Usethe gaingroup 1.
= 1:Usethe gaingroup 2.
3 Reserved
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Setting values

Setting details

4 Reserved
5 Reserved
Gain is switched according to the ZSPD output status.
6 = 0:Usethe gaingroupl.
= 1:Usethe gaingroup 2.
Gain is switched according to the INPOS1 output status.
7 = 0:Usethe gaingroupl.
= 1:Usethe gaingroup 2.
0x211A Gain Switching Time 1 ALL
Variable Setting Initial . S PDO Change
type range value it | cEeEssEliy assignment | attribute Sl
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from the gain group 1 to the gain group 2.
0x211B Gain Switching Time 2 ALL
Variable Setting Initial : " PDO Change
type range value Unit | Accessibility assignment | attribute Storage
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from the gain group 2 to the gain group 1.
0x211C Gain Switching Waiting Time 1 ALL
Variable Setting Initial . o PDO Change
type range value bmts | EEEssmliy assignment | attribute SRR
UINT 01to 1000 0 ms RW Yes Always Yes

This specifies the waiting time before switching from the gain group 1 to the gain group 2.

0x211D Gain Switching Waiting Time 2 ALL
Variable Setting Initial : — PDO Change
type range value Unit | Accessibilit assignment | attribute Storage
UINT 0 to 1000 0 ms RW Yes Always Yes

This specifies the waiting time before switching from the gain group 2 to the gain group 1.
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0x211E Dead Band for Position Control ALL
Variable Setting Initial . - PDO Change
type range value unit Faeesslai assignment | attribute SRR
UINT 0to 1000 0 uu RW Yes Always Yes

The output of the position controller becomes 0 at the positional error less than the setting
during position control.

Ox211F Drive Control Input 1 ALL
Variable . Initial . - PDO Change
type Setting range value Unit Accessibility assignment | attribute Storage
UINT 0 to FFFFhex 0 - RW Yes Always No

You can input the signal required for drive control via the I/O. Using a remote 1/O, you can
indirectly input the control input signal, inputted to the upper level controller, to the drive
through this setting.

An applicable function will be performed by logical OR operation of the signal input through
I/O and the bit value of this setting.

Bit Setting details
0 POT
1 NOT
2 HOME
3 STOP
4 PCON
5 GAIN2
6 P_CL
7 N_CL
8 PROBE1
9 PROBE2
10 EMG
11 A RST
12 SV_ON
13 LVSF1
14 LVSF2
15-13 Reserved
0x2120 Drive Status Output 1 ALL
Vatgssle Setting range :/rglt:f;l Unit | Accessibility as:ga(r)nent g;r?tﬁg Storage
UINT 0 to FFFFhex - RO Yes - No

You can assign the state of the drive output signal to the I/O output signal, in order to verify
the applicable bit of this output value, in addition to actual output.
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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
o0x2121 Drive Control Input 2 ALL
Variable . Initial . - PDO Change
type Setting range value Unit Accessibility assignment | attribute Storage
UINT 0 to FFFFhex 0 - RW Yes Always No
Bit Setting details
15-0 Reserved
0x2122 Drive Status Output 2 ALL
Variable . Initial : P, PDO Change
ype Setting range value Unit Accessibility assignment | atiibute Storage
UINT 0 to FFFFhex 0 - RO Yes - No
Bit Setting details
15-0 Reserved
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I1/0 Configuration (from 0x2200)

0x2200 Digital Input Signal 1 Setting ALL
Variable Setting Initial . - PDO Change

type range value Unit | Accessibiliy assignment | attribute Storage

UINT 0 to OXFFFF 0x0001 - RW No Aways Yes

This specifies the functions of digital input signal 1 of the I/O and the input signal level.
Setting example) If the setting value is 0x006:
0 0 0 6
ContactA GAIN2 assigned

Setting Assigned signal
values

0x00 Not assigned

0x01 POT

0x02 NOT

0x03 HOME

0x04 STOP

0x05 PCON

0x06 GAIN2

0x07 P_CL

0x08 N_CL

0x09 PROBE1

Ox0A PROBE2

0x0B EMG

0x0C A RST

0x0D LVSF1

Ox0E LVSF2

Ox0F SVON

Bit Setting details

15 Signal input level settings
(0: contact A, 1: contact B)

14~8 Reserved

7~0 Assign input signal.
0x2201 Digital Input Signal 2 Setting ALL
Variable Setting Initial . - PDO Change

type range value Uit | feezssaiy assignment | attribute SEEEE

UINT 0 to OXFFFF 0x0002 - RW No Always Yes

This specifies the functions of digital input signal 2 of the I/O and the input signal level. For
more information, refer to the description of 0x2200.
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0x2202 Digital Input Signal 3 Setting ALL
Variable Setting Initial . - PDO Change
type range value o | Aeseeslaly assignment | attribute SR
UINT 0 to OXFFFF 0x0003 - RW No Always Yes

This specifies the functions of digital input signal 3 of the I/O and the input signal lewvel. For
more information, refer to the description of 0x2200.

0x2203 Digital Input Signal 4 Setting ALL
Variable Setting Initial . - PDO Change
type range value Uinits | zessa iy assignment | attribute Sl
UINT 0 to OXFFFF 0x0004 - RW No Always Yes

This specifies the functions of digital input signal 4 of the I/O and the input signal level. For
more information, refer tothe description of 0x2200.

0x2204 Digital Input Signal 5 Selection ALL
Variabl Setting Initial Unit Accessibility EDO Chgnge Stora
e type range value assignment | attribute ge
UINT 0 to OXFFFF 0x0005 RW No Always Yes

This specifies the functions of digital input signal 5 of the I/O and the input signal level. For
more information, refer to the description of 0x2200.

0x2205 Digital Input Signal 6 Selection ALL
Variabl . Initial . o PDO Change Stora
e type S B value U HEBEEElally assignment attribute ge
UINT 0 to OxFFFF 0x0006 RW No Always Yes

This specifies the functions of digital input signal 6 of the I/O and the input signal level. For
more information, refer tothe description of 0x2200.

0x2206 Digital Input Signal 7 Selection ALL
Variabl Setting range Initial Unit Accessibilit PDO Change Stora
e type grang value y assignment attribute ge
UINT 0 to OxFFFF 0x0007 RW No Always Yes

This specifies the functions of digital input signal 7 of the I/O and the input signal level. For
more information, refer to the description of 0x2200.
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0x2207 Digital Input Signal 8 Selection ALL
Variabl Setting range Initial Unit Accessibilit PDO Change Stora
e type grang value y assignment attribute ge
UINT 0 to OxFFFF 0x0008 - RW No Always Yes

This specifies the functions of digital input signal 8 of the I/O and the input signal level. For
more information, refer to the description of 0x2200.

0x2210 Digital Output Signal 1 Setting ALL
Variable Setting Initial . - PDO Change
type range value Unts | eezssnli assignment | attribute S
UINT 0 to OXFFFF 0x8001 - RW No Always Yes

Assign the functions of digital output signal 1 of I/O and set the output signal level.

Setting example) If the setting value is 0x8001.:

8 0 1
ContactB Brake assigned
Setting values Assigned signal

0x00 Not assigned
0x01 BRAKE
0x02 ALARM
0x03 READY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2

Bit Setting details

15 Signal output level settings

(O: contact A, 1: contact B)

14~8 Reserved

7~0 Assign output signal.
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0x2211 Digital Output Signal 2 Setting ALL
Variable Setting Initial . - PDO Change
type range value Uit | eeessilali assignment attribute SR
Oto Always
UINT OXEEFFE 0x8002 - RW No recycling Yes
This specifies the functions of digital out signal 2 of the /O and the output signal level. For
more information, refer to the description of 0x2210.
0x2212 Digital Output Signal 3 Selection ALL
\ariable | Seting |\ ioivaiue | Unit | Accessibility e Change | Stora
type range assignment | attribute ge
Oto
UINT 0x0003x - RW No Always Yes
OXFFFF
This specifies the functions of digital out signal 3 of the I/O and the output signal lewvel. For
more information, refer to the description of 0x2210.
0x2213 Digital Output Signal 4 Selection ALL
\ariable | Setting | o \aiue | unit | Accessibility Po Change | Stora
type range assignment | attribute ge
0 to
UINT 0x0004 - RW No Always Yes
OxFFFF

This specifies the functions of digital out signal 4 of the /O and the output signal level. For
more information, refer tothe description of 0x2210.

0x221C Analog Torque Limit Scale ALL
Variable . Initial : o PDO Change | Stora
type S FEIEE value s HeEEEs il assignment | attribute ge
UINT -1000 to 1000 300 0.1%/V RW No Always Yes
When torque limit function (0x2110) is set as 4(Analog torque limit), torque is limited
according to analog torque limit. At that time, set analog torque limit scale
0x221D Analog Torque Limit Offset ALL
Variable . Initial . - PDO Change | Stora
type S EhE value s By assignment | attribute ge
INT -1000 to 1000 0 mV RW No Always Yes

Set analog wltage offset according to analog torque limit
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0x2220 Analog Monitor Output Mode P
Variable Setting Initial . o PDO Change
type range value Al ARSI assignment | attribute e
UINT Oto1l 0 - RW No Always Yes

The output range of analog monitor is from -10 V to +10 V. If the setting is 1, take the
absolute value of the output to make the output value only be positive.

Setting values Setting details
0 Output as negative/positive values
1 Output only as positive values
0x2221 Analog Monitor Channel 1 Setting P
Variable Setting Initial . - PDO Change
type range value Sl ArezEElliy assignment | attribute SRR
UINT 0to 100 0 - RW No Always Yes

Configure the monitoring variables to be output to the analog monitor output channel 1.

Setting values Displayed item Unit
0x00 Speed feedback rpm
0x01 Speed command rpm
0x02 Speed error rpm
0x03 Torque feedback %
0x04 Torque command %
0x05 Positional error pulse
0x06 Accumulated operation overload rate %
0x07 DC link voltage \%
0x08 Accumulated regenerative overload rate %
0x09 Encoder single-turn data pulse
Ox0A Inertia ratio %
0x0B Full-Closed positional error uu
0x0C Drive temperature 1 °C
0x0D Drive temperature 2 °C
Ox0E Encoder temperature 1 °C
OxOF Hall signal -
0x10 U phase current A
0ox11 V phase current A
0x12 W phase current A
0x13 Position actual value uu
0x14 Position demand value uu
0x15 Position command velocity Rpm, mm/s
0x16 Hall U signal -
0x17 Hall V signal -
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Setting values Displayed item Unit
0x18 Hall W signal -
0x2222 Analog Monitor Channel 2 Select P
Variabl Setting Initial . - PDO Change
e type range value Winiis || eeeel iy assignment [ attribute SRR
UINT 0 to 65535 1 - RW No Always Yes
Configure the monitoring variables to be output to the analog monitor output channel 2.
0x2223 Analog Monitor Channel 1 Offset ALL
Variable Setting Initial . - PDO Change
type range value Sl HEEREE DI assignment | attribute SIIEEE
Oto
DINT 0x40000000 0 - RW No Aways Yes

Subtract the value configured for the offset from the monitoring variable configured as the
analog monitor output channel 1 to determine the final output. The unit will be that of the
variable configured in the Analog Monitor Channel 1 Setting (0x2221).

0x2224 Analog Monitor Channel 2 Offset ALL
Variabl Setting Initial " AT PDO Change
e type range value S HREREE ol assignment attribute S
0 to
DINT 0 - RW No Always Yes
0x40000000

Subtract the value configured for the offset from the monitoring variable configured as the
analog monitor output channel 2 to determine the final output. The unit will be that of the
variable configured in the Analog Monitor Channel 2 Setting (0x2221).
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0x2225 Analog Monitor Channel 1 Scale ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
Oto
UDINT 0x40000000 500 - RW No Always Yes

When outputting the monitoring variable configured as the analog monitor output channel 1,
this function will set the scaling of the variable to be output per 1 V. The unit will be that of
the variable configured in the Analog Monitor Channel 1 Setting (0x2221) per 1 V.

For example, if you set the speed feedback to the channel 1 and the scale to 500, up to +/-

5000 rpm can be output as +/-10 V.

0x2226 Analog Monitor Channel 2 Scale ALL
Variabl . Initial . S PDO Change | Stora
e type ST TEE value S e assignment | attribute ge

UDINT | 0 to 0x40000000 500 - RW No Always Yes

When outputting the monitoring variable configured as the analog monitor output channel 2,
this function will set the scaling of the variable to be output per 1 V. The unit will be that of
the variable configured in the Analog Monitor Channel 2 Setting (0x2222) per 1 V.

9-45




Velocity Control (from 0x2300)

0x2300 Jog Operation Speed ALL
Variable . Initial f . PDO Change
. Setting range value Unit Accessibility sesfmmmEn | s e Storage
INT -6000 to 6000 500 rpm, RW No Always Yes
This specifies the jog operation speed.
0x2301 Speed Command Acceleration Time ALL
Variable Setting Initial . - PDO Change
type range value s HEBEssllny assignment | attribute SIS
UINT 0to 10000 200 ms RW No Always Yes

Specifies the time required, in ms, for the motor to reach the rated motor speed from zero

speed.
0x2302 Speed Command Deceleration Time ALL
Variable Setting Initial . A PDO Change
type range value A HeREsEliy assignment | attribute SR
UINT 0 to 10000 200 ms RW No Always Yes
This specifies the time, in ms, required for the motor to decelerate from the rated motor
speed to the stop.
0x2303 Speed Command S-curve Time ALL
Variable Setting Initial . I PDO Change
type range value unit ezesslalny assignment attribute =G
UINT 0to 1000 0 ms RW No Always Yes

You can configure the speed command in an S-curve pattern for smooth
acceleration/deceleration. If itis setto 0, the drive will be operated in a trapezoidal pattern by

default.
0x2304 Programmed Jog Operation Speed 1 ALL
Variable " Initial . P PDO Change
type Setting range value Unit Accessibility assignment | attribute Storage
INT -6000 to 6000 0 rpm RW No Always Yes

For programmed jog operation, you can set the operation speed 1 to 4 and the operation
time 1 to 4 as follows:
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0x2305 Programmed Jog Operation Speed 2 ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
INT -6000 to 6000 500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2306 Programmed Jog Operation Speed 3 ALL
Variable q Initial q . PDO Change
. Setting range value Unit Accessibility e g Storage
INT -6000 to 6000 0 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2307 Programmed Jog Operation Speed 4 ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | atribute Storage
INT -6000 to 6000 -500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2308 Programmed Jog Operation Time 1 ALL
Variable Setting Initial . o PDO Change
type range value Unit | Accessibili assignment attribute Storage
UINT 0to 10000 500 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2309 Programmed Jog Operation Time 2 ALL
Variable Setting Initial . o PDO Change
type range value Il AEEREEa assignment attribute SEEEE
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230A Programmed Jog Operation Time 3 ALL
Variable Setting Initial . o PDO Change
type range value Ol ABeEsSllolfiy assignment | attribute Sl
UINT 0to 10000 500 ms RW No Always Yes

Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
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0x230B Programmed Jog Operation Time 4 ALL
Variable Setting Initial . - PDO Change
type range value unit FaEEsslly assignment | attribute SR
UINT 0 to 10000 5000 ms RW No Aways Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230C Index Pulse Search Speed ALL
Variable Setting Initial : . PDO Change
I . ;
type range value Unit | Accessibilit assignment attribute Storage
-1000 to
INT 1000 20 rpm RW No Always Yes
This specifies the speed for index pulse search.
0x230D Speed Limit Function Setting ALL
Variable Setting Initial . - PDO Change
type range value it ~eezesioiiy assignment attribute SEEE
UINT Oto3 0 - RW No Always Yes
This specifies the speed limit function for torque control.
Sl Setting details
values
0 Limited by speed limit value (0x230E)
1 Limited by the maximum motor speed
0x230E Speed Limit Value at Torque Control Mode ALL
Variable Setting Initial . - PDO Change
type range value St AEeREElally assignment attribute SRR
UINT 0 to 6000 1000 rpm RW Yes Always Yes

This specifies the speed limit value for torque control. This setting is applied only when the
Speed Limit Function Setting (0x230D) is setto 0.

0x230F Over Speed Detection Level ALL
Variable Setting I . - PDO Change
type range Initial value | Unit | Accessibility assignment atiribute Storage
Oto
UINT 10000 6000 rpm RW No Aways Yes

This specifies the level to detect overspeed alarm (AL-50). If the setting is larger than the

maximum motor speed, the detection level will be set by the maximum motor speed.
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0x2310 Excessive Speed Error Detection Level ALL
Variable Setting Initial . - PDO Change
type range value Unit Feeessilaliy assignment | attribute SEIES
UINT 0 to 10000 5000 rpm RW No Always Yes
This specifies the level to detect excessive speed error alarm (AL-53). If the difference
between the speed command and the speed feedback exceeds the setting value, an
excessive speed error alarm is generated.
0x2311 Servo-Lock Function Setting ALL
Variable Setting Initial " - PDO Change
type range value Sl ArEEssllolly assignment | attribute =Ll
UINT Oto1l 0 - RW No Always Yes

This specifies the servo-lock function to fix the motor position with a position value when the
speed command is input as O for speed control.

Setting values

Setting details

0

Servo-lock function disabled

1

Servo-lock function enabled
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Miscellaneous Setting (from 0x2400)

0x2400 Software Position Limit Function Setting ALL
Variable Setting Initial : . PDO Change
Unit | Accessibil . : Storage
type range value ! ibility assignment | attribute g
UINT Oto3 0 - RW No Always Yes

This specifies the software position limit function for position control. When using the position
limit function, the upper and the lower limit values will be limited to the values configured in
(0x607D:02) and (0x607D:01), respectively. The software position limit function will not be
activated prior to the homing operation. In addition, when the upper limit value is less than
the lower limit value, this function will not be activated.

Setting values Setting details
0 None of positive and negative software position limits are used.
1 Only posi_tive §oftware position limitvalue is used. It is not limited forthe
reverse direction.
> Only neggtive.software position limitvalue is used. It is not limited for the
forward direction.
3 Both of the positive and the negative software position limits are used.
0x2401 INPOS1 Output Range P
ovatle | Seng | | une | secessiy |, FO | Change | sorage
UINT 0 to 60000 100 uu RW Yes Always Yes

With the position command not newly updated, if the positional error is retained within the
INPOS1 output range for the INPOS1 output time, the INPOS1 signal is output.

0x2402 INPOS1 Output Time P
Variable Setting Initial . o PDO Change
type range value Al ARSI assignment attribute Sl
UINT 0to 1000 0 ms RW Yes Always Yes
Refer to the description of 0x2401.
0x2403 INPOS2 Output Range P
Variable Setting Initial . S PDO Change
type range value Sl Aresslnliy assignment | attribute Sl
UINT 0 to 60000 100 uu RW Yes Always Yes

This outputs the INPOS2 signal where the positional error is less than the setting value.
Unlike the INPOS1, the INPOSZ2 signal is output by calculating only the positional error value.
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0x2404 ZSPD Output Range P
Variable Setting Initial . - PDO Change
type range value unit Faeesslai assignment attribute SIEE
UINT 0 to 6000 10 rpm RW Yes Always Yes
When the current speed is less than the setting value, the ZSPD signal is output.
0x2405 TGON Output Range P
Variable Setting Initial q . PDO Change
I . ;
type range value Unit Accessibility assignment | attribute Storage
UINT 0to 6000 100 rpm RW Yes Always Yes
When the current speed is more than the setting value, the TGON signal is output.
0x2406 INSPD Output Range P
Variable Setting Initial . - PDO Change
type range value Ul HEBEEEE Y assignment | attribute Sl
UINT 0 to 6000 100 rpm RW Yes Always Yes
When the speed error is less than the setting value, the INSPD signal is output.
0x2407 BRAKE Output Speed P
Variable Setting Initial : S PDO Change
type range value Unit Accessibility assignment | attribute Storage
UINT 0to 6000 100 rpm RW No Always Yes

If the motor stops due to servo OFF or senvo alarm during rotation, you can set the speed
(0x2407) and delay time (0x2408) for brake signal output, in order to configure the output
timing. The brake signal will be output if the motor rotation speed goes below the set speed
(0x2407) or the output delay time (0x2408) has elapsed after the servo OFF command.

0x2408 BRAKE Output Delay Time P
Variable Setting Initial . o PDO Change
type range value Uintis | Asezssaliiy assignment | attribute Sl
UINT 0to 1000 100 ms RW No Always Yes

Refer to the description of 0x2407.
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0x2409 Torque Limitat Homing Using Stopper ALL
Variable Setting Initial . - PDO Change
type range value e | seEselaliy assignment attribute ST
UINT 0 to 2000 250 0.1% RW No Always Yes

This specifies the torque limit value for homing using a stopper. With too large of a value
configured, the machine may collide with the stopper. So be careful.

0x240A Duration Time at Homing Using Stopper ALL
Variable Setting Initial . o PDO Change
type range value Ul eSSy assignment | attribute S
UINT 0to 1000 50 ms RW No Always Yes

This specifies the time to detect the stopper for homing using a stopper. Set an appropriate
value, depending on the machine.

0x240B Modulo Mode ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment | _attribute Storage
UINT 0to3 0 - RW No Power Yes
recycling
Sets whether the Modulo fuction is used or not.
Setting value Contents
0 Not using the Modulo function.
1 Forward move by using Modulo fuction.
2 Reverse move by using Modulo function.
3 Shortest move by using Modulo function.
4 Absolute position move by using Modulo function
5 Incremental position move by using Modulo function
0x240C Modulo Factor ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
1to Power
DINT 0s3FFEFFEF 3600 uu RW No recycling Yes
Sets the Factor when Modulo function is used.
0x240D User Drive Name ALL
Variable . Initial . S PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
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STRING - Drive uu RW No Always Yes
User can make the name of Drive and use. (Maximum 16 characters)
0x240E Individual Parameter Save ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | _attribute Storage
DINT Otol 0 - RW No Always No

Set whether to save the parameter individually or not. This parameter is not saving
individually, and resets to O when the power is on.

Setting value

Contents

0

Does not save the parameter individually. To save the parameter,
refer to ‘Parameter Save(0x1010).

Save the parameter individually. Saves directly to the memory
when parameter is used.
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Enhanced Control (from 0x2500)

0x2500 Adaptive Filter Function Setting ALL
Variable Setting Initial - . PDO Change
type range value Unit Accessibiliy assignment | attribute Storage
UINT Oto5 0 - RW No Always Yes

This specifies the adaptive filter function.

Setting values

Setting details

0 Adaptive filter is not used.
Only one adaptive filter is used. You can check the settings configured
1 automaticallyin the Notch Filter 3 Settings (0x2507, 0x2508 and 0x2509).
If any value is setin the Notch Filter 3, automatic setting is notpossible.
If you wantto automaticallyset, resetthe notch filter 3 first.
Only two adaptive filters are used. You can check the settings configured
automaticallyin the Notch Filter 3 (0x2507, 0x2508 and 0x2509) and 4
Settings (0x250A, 0x250B and 0x250C).
If any value is setin the Notch Filter 3(or4), setautomaticallyin the Notch
2 Filter 4(or 3).
If any value is setin the Notch Filter 3 and Notch Filter 4, setting value is
maintained.
If defaultvalue is setinthe Notch Filter 3 and Notch Filter 4, setautomatically
in the Notch Filter 3 and Notch Filter 4
3 Reserved
4 Notch Filter 3(0x2507,0x2508, 0x2509) and Notch Filter 4(0x250A, 0x250B,
0x250C) setting is reset
5 Reserved
0x2501 Notch Filter 1 Frequency ALL
Variable Setting Initial . - PDO Change
type range value s e assignment | attribute SR
UINT 50 to 5000 5000 Hz RW No Always Yes
This specifies the frequency of the notch filter 1.
0x2502 Notch Filter 1 Width ALL
Variable Setting Initial . o PDO Change
type range value U sy assignment attribute Sl
UINT 1to 100 1 - RW No Always Yes
This specifies the width of the notch filter 1.
0x2503 Notch Filter 1 Depth ALL
Variable Setting Initial . - PDO Change
type range value s HEBEssllny assignment attribute SIS
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UINT 1to5 1 - RW No Always Yes
This specifies the depth of the notch filter 1.

0x2504 Notch Filter 2 Frequency ALL
Variable Setting Initial . - PDO Change

type range value il AEeEEElliy assignment | attribute SR

UINT 50 to 5000 5000 Hz RW No Always Yes
0x2505 Notch Filter 2 Width ALL
Variable Setting Initial . - PDO Change

type range value L AreEElliy assignment attribute SEEEE

UINT 1to 100 1 - RW No Always Yes
0x2506 Notch Filter 2 Depth ALL
Variable Setting Initial q . PDO Change

ni ibili . - r

type range value Unit Accessibility assignment attribute Storage

UINT 1to5 1 - RW No Always Yes
0x2507 Notch Filter 3 Frequency ALL
Variable Setting Initial . o PDO Change

t I : .

type range value uni Accessibiliy assignment | attribute Storage

UINT 50 to 5000 5000 Hz RW No Always Yes
0x2508 Notch Filter 3 Width ALL
Variable Setting Initial " - PDO Change

type range value Sl ArEEssllolly assignment attribute Sl

UINT 1to 100 1 - RW No Always Yes
0x2509 Notch Filter 3 Depth ALL
Variable Setting Initial . - PDO Change

type range value Sl ARSI assignment attribute e

UINT lto5 1 - RW No Always Yes
0x250A Notch Filter 4 Frequency ALL
Variable Setting Initial . - PDO Change

type range value Ui ey assignment | attribute SIERE
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UINT 50 to 5000 5000 Hz RW No Always Yes
0x250B Notch Filter 4 Width ALL
Variable Setting Initial . o PDO Change

type range value s HEBEEElAny assignment attribute SIS

UINT 1to 100 1 - RW No Always Yes
0x250C Notch Filter 4 Depth ALL
Variable Setting Initial . - PDO Change

type range value AL ey assignment attribute SlER

UINT 1t05 1 - RW No Always Yes
0x250D On-line Gain Tuning Mode ALL
Variable Setting Initial Variable Setting o Variable Setting

Initial value
type range value type range type range
UINT Otol 0 UINT Otol 0 UINT Otol

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.

Setting values Setting details

0 On-line Gain Tuning not used

1 On-line Gain Tuning used

0x250E System Rigidity for Gain Tuning ALL
Variable Setting Initial . - PDO Change
type range value Al AEEEEslly assignment attribute SR
UINT 1to 20 5 - RW No Servo off Yes

This specifies the system rigidity applied for gain tuning. After the gain tuning according to
the setting, the overall gain will be set higher or lower. If the gain of the maximum setting
value is not enough, carry out the tuning manually.

When you set a system ridigity value to large number, gain will be higher and positioning
time is shorter. Howewer, 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.

After the gain tuning, the following gains will be automatically changed:
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Inertia ratio (0x2100), position loop gain 1 (0x2001), speed loop gain 1 (0x2102), speed
integral time constant 1 (0x2103), torque command filter time constant 1 (0x2104), notch
filter 3 frequency (0x2507, TBD), and notch filter 4 frequency (0x250A, TBD).

As shown in the figure below, there are 20 kinds of system rigidity setting when on-line auto

tuning.
System Rigidity 1 2 3 4 5 6 7 8 9 10
Position Loop Gain 1 2 5 10 15 22 30 | 40 50 60 73
Speed Loop Gain 1 3 8 15 | 23 [ 33 | 45| 60 | 75 90 | 110
Speed Integral Time
190 | 70 50 [ 40 | 30 | 22 | 15 | 13 10 9
Constant 1
Torque Command Filter
80 | 30 20 | 10 8 6 4 3 3 2
Time Constant 1
System Rigidity 11 | 12 13 | 14 | 15 16 | 17 | 18 19 | 20
Position Loop Gain 1 87 | 100 | 117 | 133 | 160 | 173 | 200 | 220 | 240 | 267
Speed Loop Gain 1 130 | 150 | 175 | 200 | 240 | 260 | 300 | 330 | 360 | 400
Speed Integral Time
8 7 6 6 5 5 4 4 3 3
Constant 1
Torque Command Filter
2 2 2 2 1 1 1 1 1 1
Time Constant 1
0x250F On-line Gain Tuning Adaptation Speed ALL
Variable Setting Initial . - PDO Change
type range value Sl sl assignment attribute Sl
UINT 1to5 1 - RW No Sernvo off Yes

This specifies the speed reflecting the change of gain when performing on-line gain tuning.
The larger the setting value is, the faster the change of gain is reflected. If on-line gain tuning
adaptation speed is too fast on the state of the load too quickly, system becomes unstable..

0x2510 Off-line Gain Tuning Direction ALL
Variable Setting Initial . S PDO Change
type range value Sl Aresslnliy assignment attribute SRR
UINT Otol 0 - RW No Servo off Yes

This specifies the movement direction when performing the Off-line Gain Tuning. Set the
function properly according to the condition of the apparatus section.

Setting values Setting details

0 Drive in the forward direction

1 Drive in the reverse direction
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0x2511 Off-line Gain Tuning Distance ALL
Variable Setting Initial . - PDO Change
type range value Uity | Asesellsiiy assignment | attribute SEIES
UINT 1to 10 5 - RW No Servo off Yes

It specifies the distance when performing the off-line gain tuning. The larger the setting value
is, the longer the movement distance becomes. Set the distance properly according to the
condition of the apparatus section. Make sure to secure enough distance (more than one
revolution of motor) prior to gain tuning.

0x2512 Disturbance Observer Gain ALL
Variable Setting Initial . P PDO Change
type range value Unit Accessibility assignment | attribute Storage
UINT 0to 100 50 % RW No Servo off Yes

The function to suppress disturbance by feedforward torque through the load model. If
disturbance obsener gain is greater, disturbance suppression is well. But noise may occur,
you need to set the gain and filter time constant appropriately.

0x2513 Disturbance Observer Filter Time Constant ALL
Variable Setting Initial . S PDO Change
type range value e AEEREEallly assignment | attribute SIEEEE
UINT 0to 1000 10 0.1 ms RW No Servo off Yes

Apply a low-pass filter with respect to the disturbance observer reference. You can suppress
the disturbance by setting the disturbance observer gain and filter time constant
appropriately.

0x2514 Current Controller Gain ALL
Variable Setting Initial . - PDO Change
type range value el AEEEEsly assignment | attribute Sl
UINT 1to 150 100 % RW No Sernvo off Yes

This specifies the current controller gain. Lowering the setting value will reduce the noise,
but the drive's responsiveness decreases as well.

0x2515 Vibration Supression Filter Configuration ALL
Variable Setting Initial . - PDO Change
type range value AL ey assignment | attribute LD
UINT Oto2 0 - RW No Always Yes

Sets whether to use the filter for suppressing \ibration occurring in the load stage.

Setting values Setting details
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Setting values Setting details
0 Not using Vibration Suppression(damping) filter
1 Applying Vibration Suppression(damping) filter 1,2
5 Applying Vibration Suppression(damping) filter 1,2 according to LVSF1,
LVSF2 digital input.
0x2516 Vibration Supression Filter 1 Frequency ALL
Variable Setting Initial . o PDO Change
type range value Slilts sy assignment | attribute SR
UINT 0to 1000 0 0.1Hz RW No Always Yes
Set the ibration suppression filter 1 frequency.
0x2517 Vibration Supression Filter 1 Damping ALL
Variable Setting Initial . - PDO Change
type range value L AEEEEEEy assignment | attribute S
UINT Oto5 0 - RW No Always Yes
Set the vibration suppression filter 1 damping. The higher the setting, Increases the
attenuation range because the damping coefficient is increased greatly.
0x2518 Vibration Supression Filter 2 Frequency ALL
Variable Setting Initial n T-AF PDO Change
type range value Sl ARSI assignment | attribute Sl
UINT 0to 1000 0 0.1Hz RW No Always Yes
Set the \ibration suppression filter 2 frequency.
0x2519 Vibration Supression Filter 2 Damping ALL
Variable Setting Initial q . PDO Change
I i ;
type range value Unit Accessibility assignment | attribute Storage
UINT O0to5 0 - RW No Always Yes

Set the vibration suppression filter 2 damping. The higher the setting, Increases the
attenuation range because the damping coefficient is increased greatly.
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Monitoring (from 0x2600)

0x2600 Feedback Speed ALL
Variable Setting Initial . - PDO Change
type range value Uil | A BEss assignment | attribute e
INT - - rom RO Yes - No
This represents the current rotation speed of the motor.
0x2601 Command Speed ALL
Variable Setting Initial . - PDO Change
type range value it AreEEElEiy assignment | attribute el
INT - - rpm RO Yes - No
This represents the speed command input to the speed control loop of the drive.
0x2602 Positional Error ALL
Variable Setting Initial . - PDO Change
type range value Uiz | Azmeseilsiiy assignment | attribute SEIES
DINT - - pulse RO Yes - No
This represents the positional error of position control.
0x2603 Accumulated Operation Overload ALL
Variable Setting Initial . o PDO Change
type range value s e ally assignment | attribute SEEEE
INT - - 0.1% RO No - No

This represents the accumulated operation owverload rate. When the value of the
accumulated operation owverload rate reaches the owerload warning level setting (0x2010),
the operation owerload warning (W210) will occur; when it reaches 100%, the operation

owerload alarm (AL-21) will occur.

0x2604 Instantaneous Maximum Operation Overload ALL
Variable Setting Initial . - PDO Change
type range value s AEEEEslly assignment | attribute SEEEE
INT - - 0.1% RO Yes - No

This represents the maximum value of the operation owerload rate output instantaneously
from the drive during the 15 seconds. This value can be initialized by the initialization of the
instantaneous maximum operation overload.
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0x2605 DC-Link \wltage ALL
Variable Setting Initial . - PDO Change
type range value Uity || 2zseeealiy assignment | attribute SRR
UINT - - \olt RO Yes - No
This represents the DC link wltage by the main power input.
0x2606 Accumulated Regeneration Overload ALL
. . PDO
eIl Y Initial value Unit Accessibility | assignme Chgnge Storage
e type range nt attribute
INT - - 0.1% RO No - No
This represents accumulated regeneration owverload. When the value of accumulated
regeneration owerload is reached at 100%, Regen. Owerload alarm (AL-23) occurs.
0x2607 SingleTurn Data ALL
Variable Setting Initial . - PDO Change
type range value L AEEEEEEY assignment | attribute el
UDINT - - pulse RO Yes - No
This represents the single-turn data of the motor. Values ranging from 0 to (encoder
resolution-1) are displayed.
0x2608 Mechanical Angle ALL
Variable Setting Initial : P, PDO Change
type range value unit Accessibiliy assignment | attribute Storage
UINT - - 01 RO Yes - No
deg
This represents the single-turn data of the motor, ranging from 0.0 to 359.9.
0x2609 Electrical Angle ALL
Variable Setting Initial " - PDO Change
type range value Sl AreEssllolily assignment | attribute =Ll
INT - - 01 RO Yes - No
deg

This represents the electrical angle of the motor, ranging from -180.0 to 180.0.
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0x260A MultiTurn Data ALL
Variable Setting Initial . - PDO Change
type range value unit FrEEssLy assignment | attribute ST
DINT - - rev. RO Yes - No
This represents the multi-turn data of multi-turn encoder.
0x260B Drive Temperature 1 ALL
Variable Setting Initial . o PDO Change
I ] ;
type range value Unit Accessibiliy assignment | attribute Storage
INT - - °C RO No - No

It is the temperature measured by the temperature sensor integrated onto the drive power
board. If the measurement is higher than 95

2)ivéilibee overheat alarm 1 (,

generated.
0x260C Drive Temperature 2 ALL
Variable Setting Initial . - PDO Change
type range value el AEEEEsly assignment | attribute SEEEE
INT - - °C RO No - No

This represents the temperature measured by the temperature sensor integrated onto the
drive control board. If the measured temperature is higher than 90
alarm 2 (AL-25) will be generated.

°C, the drive overheat

0x260D Encoder Temperature ALL
: . PDO
Variabl Setting " . - - Change
e type range Initial value Unit Accessibility a53|gtnmen attribute Storage
INT - - °C RO No - No

This represents the temperature measured by the temperature sensor integrated onto Serial
Encoder (In the case that the setting values of Encoder type(0x2001) are 3,4,5,6). If the
measured temperature is higher than 90°C, the encoder owverheat alarm (AL-26) will be

generated.

0x260E Motor Rated Speed ALL
Variable Setting Initial . - PDO Change
type range value sl AEEEEslly assignment | attribute SR
UINT - - rpm RO No - No

This represents the rated speed of the driving motor.
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0x260F Motor Maximum Speed ALL
Variable Setting Initial . - PDO Change
type range value Unit Feeessilaiiy assignment | attribute =G
UINT - - rpm RO No - No
This represents the maximum speed of the driving motor.
0x2610 Drive Rated Current ALL
Variable Setting Initial q . PDO Change
I . ;
type range value unit Accessibility assignment | attribute Storage
UINT - - 0.1A RO No - No
This represents the rated current of the drive.
0x2611 FPGA Version ALL
Variabl Setting el vl Ui Accessibilit I_DDO Ch{;\nge Storage
e type range y assignment | attribute
UINT - - - RO No - No
This represents FPGA version of the drive
0x2612 Hall Signal Display ALL
Variabl Setting Initial value Unit Accessibilit EDO Chgnge Storage
e type range y assignment | attribute
UINT - - - RO No - No

This represents hall signal that is attached on encoder (or Motor). It is used to check the
state of the connection of hall sensor signal or to compare U/V/W phase with hall signal
direction

In the case of Forward movement 52>4->6->2->3->1, these signals are repeated. In the
case of reverse, 1>32>2->6->4->5, these signals are repeated.

Bit Details
0 The hall signal of W phase
The hall signal of V phase
2 The hall signal of U phase
0x2613 Bootloader \ersion ALL
Variable Setting Initial . o PDO Change
I . .
type range value Unit Accessibility assignment | attribute Storage
UINT - - - RO No - No

This represents the bootloader version of the drive.
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0x2614 Warning Code ALL
Variable Setting Initial . - PDO Change
type range value Uity | Asesellsiiy assignment | attribute SEIES
UINT - - - RO Yes - No
This represents the warning code of the drive.
0x2615 Analog Input Channel 1 Value ALL
Variable Setting Initial . e PDO Change
I ] ;
type range value Unit Accessibiliy assignment | attribute Storage
INT - - mV RO No - No
This represents wltage by mV unit in Analog input channel 1 Value
0x2619 RMS Operation Overload ALL
Variable Setting Initial . - PDO Change
type range value sl AEEEEslly assignment | attribute SR
INT - - 0.1% RO No - No

Recently displays for 15 seconds, RMS operation overload in unit of 0.1%.

Check that the RMS operation overload within rated torque in the operation cycle of 15
seconds. If the RMS operation owverload is larger than the rated torque, please reconfirm the

drive and motor selection..
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Procedure and Alarm History (from 0x2700)

0x2700 Procedure Command Code ALL
Variable Setting Initial . - PDO Change
type range value Wity | esesssiiy assignment | attribute SEIEEE
UINT 0 to OXFFFF 0 - RW No - No

You can run various procedures with the following procedure command codes and command

arguments. Make sure to enter correct value of command argument prior to entering
command code because the drive refers to the command argument at the moment of

entering the command code.

Command code (COlITEE Run procedure
argument
1 Servo on
2 Servo off
M I — —
anual Jog 3 Positive (+) driving (0x2300)
(0x0001)
4 Negative (-) driving (0x2300)
5 Stop to zero speed
Programmed Jog 1 Start operation after servo on
(0x0002) 2 Servo off after operation ends
Servo Alarm History 1
Reset (0x0003)
Off-line Auto Tuning 1 Start auto tuning
(0x0004)
1 Servo on
2 Servo off
Index Pulse Search 3 Positive (+) search (0x230C)
(0x0005)
4 Negative (-) search (0x230C)
5 Stop to zero speed
Absolute Encoder Reset 1 Absolute encoder reset
(0x0006)
Instantaneous Maximum Resets instantaneous maximum operation overload
Operation Overload 1 052604) value P
Reset (0x0007) ( )
Phase Current Offset Phase currentoffset tuning .
Tuning 1 (The U-NV-/W-phase offsets are stored in 0x2015 - 7,
respectively. If the offsetis abnormallylarge, AL-15 will
(0x0008)
be generated.)
Software Reset 1 Software reset
(0x0009)
0x2701 Procedure Command Argument ALL
Variable Setting Initial . S PDO Change
type range value Unit | Accessibilit assignment | attribute Storage
UINT 0 to FFFFhex 0 - RW No - No
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0x2702 Servo Alarm History ALL
Subindex 0 Number of entries
Variable Setting Initial . - PDO Change
type range value Unit Accessibilit assignment | attribute Storage
STRING - 16 - RO No - No
Subindex 1 Alarm code 1 (Newest)
Variable Setting Initial . I PDO Change
type range value Unit Accessibilit assignment | attribute Storage
STRING - - - RO No - No
Sublndex 2 Alarm code 2
Variable Setting Initial ; " PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Subindex 3 Alarm code 3
Variable Setting Initial . o PDO Change
type range value Unit Accessibilit assignment | attribute Storage
STRING - - - RO No - No
Sublndex4 Alarm code 4
Variable Setting Initial . - PDO Change
type range value Unit Accessibilit assignment | attribute Storage
STRING - - - RO No - No
Sublndex5 Alarm code 5
Variable Setting Initial . - PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Subindex 6 Alarm code 6
Variable Setting Initial . - PDO Change
type range value Unit Accessibilit assignment | attribute Storage
STRING - - - RO No - No
Sublndex7 Alarm code 7
Variable Setting Initial Unit Accessibility I?DO Chgnge Storage
type range value assignment | attribute
STRING - - - RO No - No
Sublndex8 Alarm code 8
Variable Setting Initial . - PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Subindex 9 Alarm code 9
Variable Setting Initial . - PDO Change
type range value Unit Accessibilit assignment | attribute Storage
STRING - - - RO No - No
Subindex 10 Alarm code 10
Variable Setting Initial . I PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Sublndex 11 Alarm code 11
Variable Setting Initial . I PDO Change
type range value Unit Accessibility assignment | attribute Storage
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STRING - - | - | ~ro No - | No
Sublndex12 Alarm code 12
Variable Setting Initial . - PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Subindex 13 Alarm code 13
Variable Setting Initial . I PDO Change
type range value Unit Accessibility assignment | aftribute Storage
STRING - - - RO No - No
Sublndex 14 Alarm code 14
Variable Setting Initial . I PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Sublndex 15 Alarm code 15
Variable Setting Initial . I PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No
Subindex 16 Alarm code 16 (Oldest)
Variable Setting Initial . I PDO Change
type range value Unit Accessibility assignment | attribute Storage
STRING - - - RO No - No

This represents the history of servo alarm generated from the drive. Up to 16 servo alarms
recently generated are stored. The Sublndex 1 is the latest alarm while the Subindex 16 is
the oldest one out of the recently generated alarms. The senvo alarm history can be reset by
procedure command.

e Third Party Motor Support(0x2800~ )

To operate the motor from third party with our Drive, we provide the parameters as below. To
operate motor, need to be input proper parameters. For that case, we do not guarantee for
motor characteristic because we do not have a test third party motor with our drive.

0x2800 [Third Party Motor] Type ALL
Variable Setting Initial . - PDO Change
type range value Uitz | czeess ol assignment attribute S
UINT Oto1 0 . RW No Power Yes
recycling
Set motor type
Setting value Details
0 Rotary motor
1 Linear motor

9-67



0x2801 [Third Party Motor] Number of Poles ALL
Variable Setting - . A PDO Change
type range Initial value Unit | Accessibility assignment | attribute Storage
UINT | 2to 1000 8 - RW No Power Yes
recycling
Setting for pole number of motor. In the case of linear motor, Set by 2
0x2802 [Third Party Motor] Rated Current ALL
Variable Setting o . T PDO Change
type range Initial value Unit Accessibility assignment | atiribute Storage
FP32 - 2.89 Arms RW No Power Yes
recycling
Setting for rated current.
0x2803 [Third Party Motor] Maximum Current ALL
Variable Setting - : - PDO Change
type range Initial value Unit Accessibility assignment | attribute Storage
FP32 . 8.67 Arms RW No Power Yes
recycling
Setting for maximum current.
0x2804 [Third Party Motor] Rated Speed ALL
Variable Setting o : - PDO Change
type range Initial value Unit Accessibility assignment | attribute Storage
1to Power
UINT 60000 3000 rom RW No recycling Yes
Setting for rated speed. The unit of linear motor is mm/s.
0x2805 [Third Party Motor] Maximum Speed ALL
Variable Setting o . . PDO Change
. T Initial value Unit Accessibility e e Storage
1lto Power
UINT 60000 5000 rpm RW No recycling Yes

Setting for maximum speed of motor. The unit of linear motor is mm/s.
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0x2806 [Third Party Motor] Inertia ALL
Variable | Setting Initial . - PDO Change
type range value Unit FeEEsslly assignment | attribute =IEES
FP32 - 0321 | K9m2 RW No Power Yes
10-4 recycling
Setting for inertia of motor. For linear motor, set the weight of mower. Unit is kg.
0x2807 [Third Party Motor] Torque Constant ALL
Variable | Setting Initial . - PDO Change
type range value Sl AEEEEE Iy assignment | attribute SOl
FP32 - 0.46 Nm/A RW No Power Yes
recycling

Setting for torque constant of motor. For linear motor, set Force Constant.The unit is N/A

0x2808 [Third Party Motor] Phase Resistance ALL
Vat;isgle Sr:rﬁt:_:jng U:Itlljael il ey assli:;a?nent ggr?bnugtg Storage
FP32 - 0.82 ohm RW No rgc‘;c""lfr:g Yes
Set phase resistance of motor(=line resistance +2)
0x2809 [Third Party Motor] Phase Inductance ALL
Va;s:le Sraert'ltigneg Lrilalltlljael Sl geee Rl asszagent ggr?bnu%: =D
P32 | 0 3.66 mH RW No r:é;‘gl?r:g Yes
Set phase inductance of motor(=line inductance +2)
0x280A [Third Party Motor] TN Curve Data 1 ALL
Vat;:sleﬂe Sra(-:‘rtltigneg :/r:illtlljag Unit Accessibility assliagazent ggr?bnugiz Storage
UNT | éotg o | 3000 rpm RW No r:;/‘(':"l?r:g Yes

Set the data of Speed/Torque curve. Max speed is input at output of Max torque (Max

trust in the case of linear motor). The unit of linear motor is mm/s
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Torque
(Force)
Max torque !
; » Speed
\ / Max speed
0x280A
0x280B [Third Party Motor] TN Curve Data 2 ALL
Variable Setting Initial . o PDO Change
type range value S HEBEEElally assignment | attribute SR
FP32 - 100.0 % RW No Power Yes
recycling

Set the data of Speed/Torque curne. For output torque in max speed, It is input by
percentage on the basis of max torque (Max trustin the case of linear motor)

Torque
(Force)
Max torque
0x280B
= Torque @Max torque / Max togque x 100
Torque
@Max speed [®-"777TTTmmmmmmmmommmommomme oo
p» Speed
Max speed
0x280C [Third Party Motor] Hall Offset ALL
Variable Setting Initial . A PDO Change
type range value Unit FeEEsslliy assignment | attribute SEIES
UNT | 0to360 0 deg RW No Power Yes
recycling

Hall sensor mounted for Initial angle of motor can differ depending on makers

For that case, it is sure to set up after check offset of hall sensor
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9.3 CIiA402 Objects

0x603F Error Code ALL
Variable Setting Initial " - PDO Change
type range value S szl assignment | attribute SEEE
UINT - 0 - RO Yes - No
This displays the most recent alarm/warning code generated by the senvo drive.
0x6040 Controlword ALL
Variable Setting Initial . - PDO Change
type range value I | By assignment | attribute e
UINT 0 to OXFFFF 0 - RW Yes Aways No
This is composed of bits which control the drive state, the operation mode, and
manufacturer-specific options.
Bit Function Details
0 Switch on
1 Enable \oltage ) ) )
- Refer to the section concerning bits 0 to 3.
2 Quick stop
3 Enable operation
4106 Settllngs by Refer to the section concerning bits 4to 9.
operation mode
7 Faultreset 0->1:Alarm/warning reset
8 Halt
9 Settings by Refer to the section concerning bits 4to 9.
operation mode
10 - -
11to 15 - -
Details on Bits O to 3
= Bits 0to 3: Drive state control
Controlword Bit
Command - - - -
Bit 3 Bit 2 Bit 1 Bit O
Shutdown - 1 1 0
Switch on 0 1 1 1
Switch on + Enable operation 1 1 1 1
Disable wvoltage - - 0 -
Quick stop - 0 1 -
Disable operation 0 1 1 1
Enable operation 1 1 1 1
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Details on Bits 4 to 9

= Bits4, 5,6, 8 and 9: For CSP, CSV, or CST mode operation

Bit Function | Value Details

— 0 -

— 0 -

— 0 -

0 Continues to perform the operation.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).

9 - 0 -

= Bits 4, 5 and 9: For PP mode operation

Bit 9 Bit 5 Bit 4 Details
0 0 0 1 It proceeds to the next position when the operation at the
current positionis complete.
- 1 0—1 It drives to the next position immediately.
It drives from the currentposition to the profile position atthe
1 0 0—1 ) . . "
profile speed before it applies the next position.

= Bits 6 and 8: For PP mode operation

Bit Function | Value Details
5 Absirel 0 This sets the target position to an absolute value.
1 This sets the target position to a relative value.
0 Runs an operation or continues an operation.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).
= Bits4, 5,6, 8 and 9: For PV and PT mode operation
Bit Function | Value Details
- 0 Reserved
- 0 Reserved
- 0 Reserved
0 Continues to perform the operation.
8 Halt 1 Halts the operation according to the HaltOption code
(0x605D).
9 - 0 Reserved
= Bits4, 5,6, 8 and 9: For HM mode operation
Bit Function | Value Details
4 Homing 0 Does notperform the homing operation.
start 1 Performs oris performing the homing operation.
5 - 0 -
- 0 -
8 Halt 0 Runs the bit4 command.
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Bit Function | Value Details
1 Halts the operation according to the Halt Option code
(0x605D).
9 - 0 Reserved
0x6041 Statusword ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
UINT - - - RO Yes - No

The Statusword indicates the currentstate of the drive. It consists of bits thatindicate the state
according to the drive and operation mode.

Bit Function Details
0 Readyto switch on
1 Switched on ) ) )
> Operation enabled Refer to the section concerning bits 0to 7.
3 Fault
4 \oltage enabled
5 Quick stop
6 Switch on disabled
7 Warning
8 - Reserved
9 Remote Processed as a Controlword (0x6040)
10 Opersa;ié)gﬁrzode Refer to the sections concerning bits 10,12 and 13.
11 Internal limitactive | Refer to the section concerning bit11.
12to 13 Opersa;ié)gﬁrzode Refer to the sections concerning bits 10,12 and 13.
14 ABS position valid | Refer to the section concerning bit14.
15 - Reserved
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Details onBits O to 7

= Bits 0 to 7: For the current state of the drive

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Drive State
- 0 - - 0 0 0 0 Not readyto switch on
- 1 - - 0 0 0 0 Switch on disabled
- 0 1 - 0 0 0 1 Readyto switch on
- 0 1 - 0 0 1 1 Switched on
- 0 1 - 0 1 1 1 Operation enabled
- 0 0 - 0 1 1 1 Quick stop active
- 0 - - 1 1 1 1 Fault reaction active
- 0 - - 1 0 0 0 Fault
- - - 1 - - - - Main Power On
1 - - - - - - - Warning is occurred

Details on Bits 10, 12 and 13

= Bits 10, 12 and 13: For CSP, CSV mode operation

Bit State Value Details
10 Target 0 Unable to reach the target (position/velocity)
reached 1 Reached the target (position/velocity)
12 - 0 -
13 Positional 0 No positional error (0 in Csv/iconstantin torque mode)
error 1 Positional error

= Bits 10, 12 and 13: For PP mode operation

Bit State Value Details
0 Halt (0x6040.8) = O: Failed to reach the target position
Halt (0x6040.8) = 1: Deceleration
10 Target reached —
1 Halt (0x6040.8) = 0: Reached the targetposition

Halt (0x6040.8) = 1: Speed: 0

) 0 Prepares the previous setpointand waits for a new set
12 Set-point point

acknowledge - - -
Changed from the previous set pointto the new setpoint

No positional error

13 Following error —
Positional error

= Bits 10, 12 and 13: For PV mode operation

Bit State Value Details
0 Halt (0x6040.8) = 0: Unable to reach the target position
10 Target Halt (0x6040.8) = 1: Deceleration
reached —
1 Halt (0x6040.8) = 0: Reached the targetposition
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Bit State Value Details
Halt (0x6040.8) = 1: Speed: 0

0 Notin a zero speed state
12 ZeroSpeed

1 In zero a speed state
13 - 0 -

= Bits 10, 12 and 13: For homing mode operation

Bit 13 Bit 12 Bit 10

Homing | Homing | Target Details
error attained | reached

0 0 0 Homingin progress

Homing stopped or notstarted

Performed homing operation, butthe not reach the target

Homing completed

Homing error; speed notequalto O

0
0
0
1
1

o|lo|lr]|r|o
Rrlo|lr|o]|r

Homing error; speed equal to 0

Details on Bits 11 and 14

= Bit 11 Internal limitactive

Bit State Value Details
0 Not software position limitor software position limit
10 | Internallimit active functionis not used.
1 Software position limitstate.
= Bit 14 Absolute position valid
Bit State Value Details
0 Homingis notcompleted alarm has occurred regarding
. ) the encoder.
10 ABS position valid - — -
1 Homing done (EtherCAT communication connection
state)
0x605A Quick Stop Option Code ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
INT Oto4 2 - RW No Always Yes
This sets the Quick Stop option code.
Setting values Details
0 Not used (transits into Switch On Disabled).
1 Slowly decelerates and then stops the drive according to the quick stop
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Setting values

Details

deceleration (0x6085) setting (Switch On Disabled).

5 Slowly decelerates and then stops the drive according to the quick stop
deceleration (0x6085) setting (Switch On Disabled).
3 Stops using the torque limitvalue (Switch On Disabled).
0x605B Shutdown Option Code ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
INT Oto1l 0 - RW No Always Yes

This specifies the operation to shutdown the servo drive (Operation Enabled state -> Ready to

Switch On state).

Setting values Details
0 Not used
1 Decelerates to a stop; enters a Switch On Disabled state; enters a Ready
state

0x605C Disable Operation Option Code ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
INT Oto1l 1 - RW No Always Yes
This specifies the Disable Operation state (Operation Enabled state > Switched On state) option
code.
Setting values Details
0 Does notuse the drive function
1 Decelerates to a stop; moves to the Switch On Disabled state; moves to

the Not Ready state

0x605D Halt Option Code ALL
Variable Setting - : Accessi PDO Change Stora
| | val -~ . :
type range nitiaf vajue Unit bility assignment | attribute ge
INT Oto4 0 - RW No Always Yes

The Halt option code sets the operation method used to move from the Operation Enabled state to

the Switched On state.

Setting values Details
1 Decelerates to a stop; moves to the Operation Enabled state
Decelerates to a stop based on the quick stop deceleration time; move to
2 .
the Operation Enabled state
3 Decelerates to a stop based on the torque limit; moves to the Operation

Enabled state
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Ox605E Fault Reaction Option Code ALL

Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
INT 0 0 - RW No Always Yes

This sets the operation method which protects the drive system during faultreactions.

Setting values Details
0 Does notuse the servo drive function. The motor will retain the free-run
state.
0x6060 Modes of Operation ALL
Variable Setting i : Accessi PDO Change Stora
type range Initial value Unit bility assignment | attribute ge
SINT Oto 10 0 - RW Yes Always No

This sets the servo drive operation mode. The master sets the operation mode when the power s
turned on.

This drive provides the following operation modes:

Setting values Name Details
0 - Mode not assigned
1 PP Profile Position mode
2 - Reserved
3 PV Profile Velocity mode
4 PT Profile Torque mode
6 HM Homing mode
7 - Reserved
8 CSP Cyclic Synchronous Position mode
9 Csv Cyclic Synchronous \Velocity mode
10 CST Cyclic Synchronous Torque mode
Other - Reserved
0x6061 Operation Mode Display ALL
Variable Setting Initial value Unit Acqgssi I_DDO Chgnge Stora
type range bility assignment | attribute ge
SINT - - - RO Yes - No

This displays the operation mode ofthe current drive.

0x6062 Position Demand Value ALL

Variable Setting Accessi PO Change Stora
type range Initial value Unit bility aSS|gtnmen atiribute ge
DINT - - uu RO Yes - No

This displays the position demand value in the position units (UU) specified bythe user.
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0x6063 Actual Internal Position Value ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
DINT - - pulse RO Yes - No
This displays the actual internal position value in encoder pulses.
0x6064 Actual Position Value ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
DINT - - uu RO Yes - No
This displays the actual position value in user-defined position unit (UU).
0x6065 Positional Error Window ALL
. " . PDO
Variable . Initial . Accessi ; Change | Stor
type S value Sl bility aSS|rg]]tnme attribute | age
UDINT 0 to 0X3FFFFFFF 6000 uu RW No Always Yes

This specifies the positional error range to check the Positional Error (Statusword, 0x6041.13).

0x6066 Positional Error Time Out ALL
Variable Setting Initial value Unit Accessi PDO Change Stor
type range bility assignment | attribute age
UINT 0 to 65535 0 ms RW No Always Yes
This specifies the timeoutfor when checking the Positional Error (Statusword, 0x6041.13).
0x6067 Position Window ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
Oto
UDINT 0X3EFEFEEE 100 uu RW No Always Yes

This specifies the position window for the target. If the drive remains within the position window
(0x6067) for the position window time (0x6068), then it sets bit10 of the Statusword (0x6041.10) to

1.
0x6068 Position Window Time ALL
Variable Setting Initial . - PDO Change
type range value Uit | csesslsly assignment | attribute SIOlEEE
UINT 0 to 65535 0 ms RW No Always Yes
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This sets the time it takes to reach the target position. If the drive remains within the position
window (0x6067) for the position window time (0x6068), then it sets bit 10 of the Statusword
(0x6041.10)to 1.

0x606B \elocity Demand Value ALL
Variable Setting Initial . P PDO Change
type range value il | AepEsslliy assignment attribute SR
DINT - - UU/s RO Yes - No

This displays the outputspeed of the position controller or the command speed inputto the speed
controller.

0x606C Actual \elocity Value ALL
Variable Setting o - Accessi PDO Change
type range Initial value Unit bility assignment | attribute Storage
DINT - - UU/s RO Yes - No

This displays the actual velocity value in user-defined position unit.

0x606D \elocity Window ALL
Variable Setting Initial . - PDO Change
type range value Uit AreEEElml iy assignment | attribute SIEEEE
UINT 0 to 65535 200 UU/s RwW No Always Yes

This specifies the velocity window. If the difference between the target speed and the actual speed
remains within the velocity window (0x606D) for the velocity window time (Ox606E), then it sets bit
10 of the Statusword (0x6041.10)to 1.

0x606E \elocity Window Time ALL
Variable Setting Initial . S PDO Change
type range value it cEeEssEliy assignment | attribute SIEEEE
UINT 0 to 65535 0 ms RW No Always Yes

This specifies the velocity window time. If the difference between the target speed and the actual
speed remains within the velocity window (0x606D) for the velocity window time (OX606E), then it
sets bit10 of the Statusword (0x6041.10) to 1.

0x6071 Target Torque ALL
Variable Setting Initial . S PDO Change
type range value bz | mzeeesinliy assignment | attribute SIEEEE
-5000 to 0
INT 5000 0 0.1% RW Yes Always No

This specifies the targettorque for the motorin 0.1% incrementof the rated torque during torque
control.
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0x6072 Maximum Torque ALL

Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
UINT 0 to 5000 3000 0.1% RW Yes Aways No

This sets the maximum torque thatthe motor can output in 0.1% increments ofthe rated torque.

0x6074 Torque Demand Value ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment attribute ge
INT - - 0.1% RO Yes - No
This displays the currenttorque demand value in 0.1% increments ofthe rated torque.
0x6076 Motor Rated Torque ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
UDINT - - mNm RO No - No
This displays the rated torque of the motoris setin mNm units.
0x6077 Torque Actual Value ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
INT - - 0.1% RO Yes - No

This displays the actual torque value generated by the drive in 0.1% increments ofthe rated torque.

0x6078 CurrentActual Value ALL

Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment | attribute ge
INT - - mNm RO Yes - No

This displays the actual torque value generated by the drive in 0.1% increments ofthe rated torque.
The same as the torque actual value[0x6077]

0x6079 DC-Link Circuit \bltage ALL
Variable Setting Initial value Unit Accessi PDO Change Stora
type range bility assignment [ attribute ge
UINT - - 0.1v RO Yes - No
This displays the DC link voltage is setin 0.1V units by the main powerinput.
0x607A Target Position ALL
\ariable Setting range Initial Unit | Accessibility PDO Change | Storage
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type value assignment | attribute

—21474836481
DINT 2147483647 0 uu RwW Yes Always No

This specifies the targetposition in Profile Position (PP) mode and Cyclic Synchronous Position
(CSP) mode.

It is used as absolute coordinate or relative coordinate depending on the Bit 4 (0x6040.4) setting of
the Controlword inthe PP mode, and is always used as absolute value inthe CSP mode.

0x607C Home Offset ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | atiribute Storage
-536870912to
DINT 536870911 0 uu RW No Always Yes

This sets the offset value for the origin of the absolute encoder or absolute external scale and the
zero position ofthe actual position value (0x6064).

Incremental Encoder

If itfinds the home position oritis atthe home position, then the position moved by the home offset
value becomes the zero position.

Absolute Encoder

If the absolute encoderis connected, then the home offsetvalue is added to the absolute position
(the actual position value).

0x607D Software Position Limit
Subindex0 Number of entries
Variable ) - . I PDO Change
type Setting range Initial value | Unit Access'b'“tyassignmem attribute Storage
USINT - 2 - RO No - No
Sublindex 1 Min. position limit
Variable . . . I PDO Change
type Setting range Initial value | Unit Access'b'myassignmenl attribute Storage
-1073741823 to
DINT 1073741823 -2000000000 UU RW No Always Yes
Subindex 2 Max. position limit
Variable ) - . I PDO Change
type Setting range Initial value | Unit Access'b'“tyassignmem atiribute Storage
-1073741823 to
DINT 1073741823 2000000000( UU RW No Always Yes

This specifies the software position limitvalue. It limits the range of the position demand value
(0x6062) and actual position value (0x6064) and checks the new target positions for the setting
value at every cycle.

The minimum software limitvalue is the reverse rotation limit. The maximum software limitvalue is
the forward rotation limit.
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0x607F Maximum Profile \elocity ALL
Vat;isgle Setting range Qrﬁ Unit | Accessibility assFi)gl;DrSnent ggﬁ;ﬁg Storage
UDINT OxFF?:II[:OFFFF 1000 | UUJs RW Yes Aways | Yes
This specifies the maximum profile speed forthe PP mode operation.
0x6080 Max Motor Speed ALL
Vatgsgle Setting range :/r:iiltlijag Unit | Accessibility assFi)gDr%ent gtrt]r?t;?tz Storage
UDINT - - RPM RO Yes Always Yes
This displays the maxium motor speed.
0x6081 Profile Velocity ALL
Vat;isgle Setting range L';i;[lija:el Unit | Accessibility assFi)gDnCr)nent gtrt]r?k?ﬁi Storage
UDINT OxFF?=It:0FFFF 2000 UU/s RW Yes Always Yes
This specifies the profile speed for the PP mode operation.
0x6083 Profile Acceleration ALL
Vatgsgle Setting range :gltﬂ Unit | Accessibility assFi);)noment ggr?;ﬁ(ee Storage
UDINT | XFFOFtFOFFFF 2000 | UU/s? RW No Aways | Yes
This specifies the profile acceleration forthe PP mode operation.
0x6084 Profile Deceleration ALL
Vatgsgle Setting range Uglt:]a; Unit | Accessibility assFi)gDr%ent gt?r?&?tz Storage
UDINT OxFFOFItZOFFFF 2000 | UU/s? RW No Aways | Yes

This specifies the profile deceleration for the PP mode operation.
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0x6085 Quick Stop Deceleration ALL

Variable . Initial . - PDO Change
e Setting range value Unit | Accessibility assignment | attribute Storage
Oto 2
UDINT OXEEFEEFE 2000 UU/s RW No Always Yes

The system uses quick stop deceleration ifthe quick stop option code (0x605A) is setto 2.

0x6087 Torque Slope ALL
Variable . Initial . o PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
Oto o
UDINT OXFEFEFEF 1000 | 0.1%l/s RW Yes Always Yes

This specifies the torque slope forthe PT mode operation.

0x6091 Gear Ratio
Sublndex0 Number of entries
Variable . . . - PDO |Change
type Setting range Initial value | Unit AcceSS'blmyassignmemattribute Storage
USINT - 2 - RO No - No
Subindex1 Motor Revolutions
Variable . . . - PDO |Change
type Setting range Initial value | Unit AcceSS'b'myassignmemattribute Storage
DINT 0 to 0x40000000 1 - RW No Power | - yoq
recycling
Subindex 2 Shaft Revolutions
Variable . . . - PDO |Change
type Setting range Initial value | Unit AcceSS'blmyassignmemattribute Storage
DINT | 0 to0x40000000 1 - RW No | POWer | ves
recycling
For more information, referto 5.3 Electric Gear Setup.
0x6098 Homing Method ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
SINT -128 to 127 34 - RW No Always Yes

This sets the homing method. For more information, referto 4.6 Homing.

Setting values Details
0 Disabled
1 Homing using the indexpulse and reverse limitcontact
2 Homing using the indexpulse and forward limitcontact
7to014 Homing using the indexpulse and home contact
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Setting values Details
24 Same as method 8 (does not use the index pulse)
28 Same as method 12 (does notuse the index pulse)
33,34 Homing to the index pulse
35 Homing to the current position
-1 Homing using the reverse stopperand indexpulse
-2 Homing using the forward stopper and indexpulse
-3 Homing using the reverse stopper
-4 Homing using the forward stopper
0x6099 Homing Speeds
Subindex0 Number of entries
Variable . i, . I PDO Change
type Setting range | Initial value | Unit A(:cess|b|||tyassignment attribute Storage
USINT - 2 - RO No - No
Sublndex 1 Switch search speed
Variable . i, . o PDO Change
type Setting range | Initial value | Unit Access'b'myassignment attribute Storage
DINT |0 to 0x40000000 5000 UU/s RW No Always Yes
Sublndex 2 Zero search speed
Variable . i, . . PDO Change
type Setting range | Initial value | Unit Access|b|||l3,assignment attribute Storage
DINT 0 to 0x40000000 1000 UU/s RW No Always Yes
This specifies the operation speed forhoming.
0x609A Homing Acceleration ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
Oto 2
UDINT 0x40000000 2000 Uu/s RW No Always Yes
This specifies the operation acceleration for homing.
0x60B0O Position Offset ALL
Variable q Initial n T-AF PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
-2147483648
DINT 2147483647 0 uu RW Yes Aways No

In the CSP mode, this specifies the offsetvalue added to the position command.
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0x60B1 \elocity Offset ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
-2147483648
DINT to 2147483647 0 UU/s RW Yes Always No
In the CSP mode, this corresponds to the speed feedforward value.
In the CSV mode, this specifies the offsetvalue added to the speed command value.
0x60B2 Torque Offset ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
INT -5000 to 5000 0 0.1% RW Yes Always No
In the CSP and CSV modes, this corresponds to the torque feedforward value.
In the CST mode, this specifiesthe offsetvalue added to the torque command value.
0x60B8 Touch Probe Function ALL
Variable Setting Initial : —_ PDO Change
type range value Unit | Accessibility assignment | attribute Storage
Oto
UINT OXEEEF 0x0033 - RW No Always Yes

This specifies the touch probe function.

Bit Value Details
0 Does notuse the touch probe 1.
0 1 Uses the touch probe 1.
1 0 Single triggermode
1 Continuous trigger mode
0 Triggered by the input of the touch probe 1.
2 1 Triggered by the Index pulse signal.
3 - Reserved
4 0 Does notcapture the rising edge position value ofthe touch probe 1.
1 Captures therising edge position value ofthe touch probe 1.
0 Does notcapture the falling edge position value of the touch probe 1.
> 1 Captures the falling edge position value of the touch probe 1.
6to7 - Reserved
8 0 Does notuse the touch probe 2.
1 Uses the touch probe 2.
0 Single triggermode
o 1 Continuous trigger mode
10 0 Triggered by the input of the touch probe 2.
1 Triggered by the Index pulse signal.
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Bit Value Details
11 - Reserved
1 0 Does notcapture the rising edge position value ofthe touch probe 2.
1 Captures the rising edge position value ofthe touch probe 2.
13 0 Does notcapture the falling edge position value of the touch probe 2.
1 Captures the falling edge position value of the touch probe 2.
14to0 15 - Reserved
0x60B9 Touch Probe Status ALL
Vatgsgle Setting range Lr:lt:ja; Unit | Accessibility assFi)gDr%ent ;:ttt]r?bnugtg Storage
UINT 0 to OXFFFF - - RO Yes - No
This displays the status ofthe touch probe.
Bit Value Details
0 0 Does notuse the touch probe 1.
1 Uses the touch probe 1.
1 0 Does notstore the rising edge position value of the touch probe 1.
1 Stores the rising edge position value of the touch probe 1.
0 Does notstore the falling edge position value of the touch probe 1.
2 1 Stores the falling edge position value of the touch probe 1.
3to5 - Reserved
6 0.1 Toggles when the rising edge position value ofthe touch probe 1 is
' updated.
7 01 Toggles when the falling edge position value of the touch probe 1 is
' updated.
8 0 Does notuse the touch probe 2.
1 Uses the touch probe 2.
0 Does notstore the rising edge position value of the touch probe 2.
’ 1 Stores the rising edge position value of the touch probe 2.
10 0 Does notstore the falling edge position value of the touch probe 2.
1 Stores the falling edge position value of the touch probe 2.
11to0 13 - Reserved
14 0.1 Toggles when the rising edge position value ofthe touch probe 2 is
updated.
15 0.1 Toggles when the falling edge position value of the touch probe 2 is

updated.

In continuous trigger mode, you cantoggle whetherto save all update values for 6, 7, 14 and 15
bits on the rising/falling edge ofthe touch probe.

To disable bits 1,2, 9 and 10 (saving the position values on the rising/falling edges oftouch probes
1 and 2) of the touch probe state (0x60B9), disable bits 4,5, 12 and 13 (using sampling on the

rising/falling edges oftouch probes 1 and 2) of the touch probe function (0x60B8) and enable them.
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0x60BA Touch Probe 1 Rising Edge Position Value ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
DINT - - uu RO Yes - No
This represents the rising edge position value ofthe touch probe 1.
0x60BB Touch Probe 1 Falling Edge Position Value ALL
Variable . Initial . o PDO Change
| . -
type Setting range value Unit | Accessibility assignment | atiribute Storage
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 1.
0x60BC Touch Probe 2 Rising Edge Position Value ALL
Variable : Initial . o PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
DINT - - uu RO Yes - No
This represents the rising edge position value ofthe touch probe 2.
0x60BD Touch Probe 2 Falling Edge Position Value ALL
Variable . Initial . - PDO Change
e Setting range value Unit [ Accessibility esiarTE | s Storage
DINT - - uu RO Yes - No
This represents the falling edge position value of the touch probe 2.
0x60EO Positive Torque Limit Value ALL
Variable " Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
UINT 0to 5000 1000 0.1% RW Yes Always Yes
This specifies the torque limitvalue for the forward operation.
Ox60E1 Negative Torque Limit Value ALL
Variable . Initial . . PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
UINT 0 to 5000 1000 0.1% RW Yes Always Yes

This specifies the torque limitvalue for the reverse operation.
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0x60F4 Actual Positional Error Value ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
DINT - uu RO Yes - No
This displays the actual value of the positional error for position control.
0x60FC Position Demand Internal Value ALL
Variable : Initial : - PDO Change
Setting range Unit | Accessibili : . Storage
type 9 9 value Yy assignment | attribute 9
DINT - pulse RO Yes - No
This represents the value entered as the command during the position control.
0x60FD Digital Inputs ALL
Variable " Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
UDINT - - RO Yes - No

They indicate the status ofdigital inputs.

Bit Details

0 NOT (negative limitswitch)

1 POT (positive limitswitch)

2 HOME (origin sensorinput)
3to 15 Reserved

16 DI #1 (/O pin 11), 0: Open, 1: Close

17 DI #2 (/O pin 12), 0: Open, 1: Close

18 DI #3 (/O pin 7), 0: Open, 1: Close

19 DI #4 (1/O pin 8), 0: Open, 1: Close

20 DI #5 (/O pin 13), 0: Open, 1: Close

21 DI #6 (I/O pin 14), 0: Open, 1: Close

22 DI #7 (/O pin 9), 0: Open, 1: Close

23 DI #8 (1/O pin 10), 0: Open, 1: Close
24~30 Reserved

31 STO (Safe Torque Off), 0: Close, 1: Open
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Ox60FE Digital Outputs
Sublndex 0 Number of entries
Vatgggle Setting range Initial value | Unit ACCGSSib”massTgDn(r)nenl gtrt]r?bnugtg Storage
USINT - 2 - RO No - No
Sublindex 1 Physical outputs
Vatgséﬂe Setting range Initial value | Unit Accessibilityasslrg%?nem gt?r?bnuqtg Storage
UDINT 0 to OXFFFFFFFF 0 - RW Yes Aways | No
Subindex 2 Bit mask
Vat;isgle Setting range Initial value | Unit Accessibilityassliagacr)nem gt?r?bnugt: Storage
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always | Yes
They indicate the status ofdigital outputs.
Description of physical outputs
Bit Details
Oto 15 Reserved
16 Forced output(0: OFF, 1: ON) of DO #1 (I/O pins 3and 4)
Provided that the relevant bit mask (Ox60FE:02.16) is setto 1.
17 Forced output(0: OFF, 23: ON) of DO #2 (I/O pins 1 and 24)
Provided that the relevant bit mask (Ox60FE:02.17)is setto 1.
18 Forced output(0: OFF, 1: ON) of DO #3 (I/O pins 25 and 26)
Provided that the relevant bit mask (Ox60FE:02.18)is setto 1.
19 Forced output(0: OFF, 1: ON) of DO #4 (I/O pins 1 and 2)
Provided that the relevant bit mask (Ox60FE:02.19) is setto 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Output status of DO #4 (0: OFF, 1: ON)
2810 31 Reserved

Description of bit mask

Bit Details
0to 15 Reserved
16 Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 3 and 4)
17 Forced output setting (0: Disable,222): Enable) of DO #2 (I/O pins 1 and
18 Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 25 and
26)
19 Forced output setting (0: Disable, 1: Enable) of DO #4 (I/O pins 1 and 2)
20to 31 Reserved

9-89



Ox60FF Target \elocity ALL
Variable . Initial . - PDO Change
type Setting range value Unit | Accessibility assignment | attribute Storage
—2147483648
DINT to 2147483647 0 UU/s RW Yes Aways No
This specifies the targetvelocity in the PV mode and the CSV mode.
0x6502 Supported Drive Modes ALL
Variable . o . . PDO |Change
type Setting range Initial value Unit Access'b"”)assignment attribute Storage
UDINT - 0x000003ED - RO No - No
This displays the mode(s) supported bythe drive.
Bit Supported modes Details
0 PP (Profile Position) 1: Supported
1 WVl (Velocity) 0: Not supported
2 PV (Profile \elocity) 1: Supported
3 PT (Torque Profile) 1: Supported
4 Reserved 0
5 HM (Homing) 1: Supported
6 IP (Interpolated Position) 0: Not supported
7 CSP (Cyclic Synchronous Position) 1: Supported
8 CSV (Cyclic Synchronous \elocity) 1: Supported
9 CST (Cyclic Synchronous Torque) 1: Supported
10to 31 | Reserved 0
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10.

10.1 Servo Motor

Product Specifications

10.1.1 Product Features

Servomotor type name
FBO1A FB02A FBO4A FCO8A
(APM-000OD)
Applied Drive (L70Ao0D) L700A001 L700A002 L7]A004 L70A010
Rated Power [kW] 0.10 0.20 0.40 0.75
[N-m] 0.32 0.64 1.27 239
Rated Torque
[kgf-cm] 3.25 6.50 12.99 24.36
[N-m] 0.96 191 3.82 7.16
Instantaneous max
torque
[kgf-cm] 9.74 19.49 38.98 73.08
Rated Current [A] 0.95 145 2.60 5.02
Max Current [A] 2.86 435 7.79 15.07
Rated rotational [r/min] 3000
speed
Peak rotational .
speed [r/min] 5000
[kg-m21074] 0.09 0.15 0.25 1.25
Intertia moment
[gf-cm-s?] 0.09 0.15 0.25 127
Permissible Loac_J Ine_rtia (x times motor 20 15
inertie)
Rated Power Rate [kW/s] 11.38 27.95 65.90 45.78
Speed, Standard Serial Type 19[bit]
Position Detector Option X

Protection Method

Total Enclosure-Natural Cooling IP65
(except for shaft penetration)

Time Rating Continuous
Specifications and Ambient 0~40[°C]
Features Temperature
Ambient Humidity 20~80[%]RH (no condensation)
Environment No direct sunlight, no corrosive or inflammable gas.
Vibration ) . .

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

Weight [kal 0.7 0.9 13 2.7

+ Rotational speed-Torque Characteristics ¢
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Torque (Nm] APM-FBO1A Torque [Nm] APM-FBO2A Torque [Nm] APM-FBO4A
100 | 200 400 ¢
0.80 1.60 3.20 \
=)
Repeatedly used area Repeatedly used area \ Repeatedly used area\\
0.60 1.20 \ 2.40 \
0.40 0.80 160 \
. . T —
Continuouslyv.used.area —— Continuously. u: area —————— T —
020 y ] 040 [—Continu ..gsly used area 0.80 Continuously used area
0.00 i 0.00 I 0.00 i
1] 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5,000 o 1,000 2,000 3,000 4,000 5,000
Speed [r/min] Speed [r/min] Speed [r/min]

Torque (] APM-FCOBA
8.00 i T T
6.40 Repeatedly used area \
4.80 i i \
3.20 : :
1.60 Co 'I-inunu:cly use
0.00 i

o 1,000 2,000 3,000 4,000 5,000
Speed [r/min]

+ Rotational speed-Torque Characteristics ¢
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Servomotor type name FALO1A FBLO2A FBLO4A
(APM-00000)
Applied Drive (L70AoD) L70JA001 L7[]A002 L70JA004
Rated Power [kW] 0.10 0.20 0.40
[N-m] 0.32 0.64 127
Rated Torque
[kgf-cm] 3.25 6.49 12.99
[N-m] 0.96 191 3.82
Instantaneous max
torque
[kgf-cm] 9.74 19.48 38.96
Rated Current [Alo.acrms 1.25 1.45 2.60
Max Current [Alo.acrms 3.75 4.35 7.80
Rated rotational [r/min] 3000
speed
Peak rotational .
speed [r/min] 5000
[kgm21074] 0.042 0.147 0.248
Intertia moment
[gf-cm-s?] 0.043 0.150 0.253
Permissible Load Inertia 30 times the motor inertia 20 times the motor inertia
Rated Power Rate [kW/s] 23.78 27.60 27.07
Standard Serial Multi-Turn Built-in Serial Multi-T Built-in Type(19bit)
tandar erial Multi-Turn Built-in Type i
Speed, Type(18bit)
Position Detector
Option X

Protection Method

Total Enclosure-Natural Cooling IP67(except for shaft penetration)

Time Rating Continuous
Ambient
0~40[°C]
Specifications and Temperature
Features Ambient Humidity 20~80[%]RH (no condensation)
Environment No direct sunlight, no corrosive or inflammable gas.
V|b_rat|on Vibration acceleration 49[m/s2](5G)
Resistance
Weight [kal 0.45 0.74 1.06
+ Rotational speed-Torque Characteristics ¢
Torgque [Nm] APM-FALD1A
100
~—
0.80
Repeatedly used area
0.60
0.40
o.20 Continuously used area
0.00 = 4 =
0 1000 2000 3,000 4000 5000
Speed [r/min]
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Torgue [Mm]

2.00

1.60

1.20

0.80

0.40

0.00

4,000 5,000
Speed [r/min]

APM-FBLOZA Torque [Mm) APM-FBLO4A
i 400 ¢
Repeatedly used area *2 I' Repeatedly used area
r 2.40
r 1.60
. 1 .
I Continuously used area os0 | Continuously used area
] : H ; 0.00 H | i i
1,000 2,000 3,000 o 1,000 2,000 3,000

4,000 5,000
Speed [r/min]
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Servomotor type name

FCLOSA
(APM-00000O)
Applied Drive (L7c0Aoo) L70JA010
Rated Power [kW] 0.75
[N-m] 2.39
Rated Torque
[kgf-cm] 2436
[N-m] 7.16
Instantaneous max
t
oraue [kgf.cm] 73.08
Rated Current [Alo.acrms 5.02
Max Current [Alo acrms 15.07
Rated rotational .
speed [r/min] 3000
Peak rotational .
speed [r/min] 5000
[kg-m2x107] 1.264
Intertia moment
[gf-cms?] 1.290

Permissible Load Inertia

15 times the motor inertia

Rated Power Rate [kW/s]

45.09

Speed, Standard

Serial Multi-Turn Built-in Type(19bit)

Position Detector Option

Protection Method

Total Enclosure-Natural Cooling IP67(except for shaft penetration)

Time Rating Continuous
Ambient 0~40[°C]
Specifications and Temperature
Features Ambient Humidity 20~80[%]RH (no condensation)
Environment No direct sunlight, no corrosive or inflammable gas.
V'pra“on Vibration acceleration 49[m/s2](5G)
Resistance
Weight [kal 2.68
+ Rotational speed-Torque Characteristics ¢
Torque [Nm] APM-FCLOBA

8.00

Repeatedly used area

Continuously used area

o 1,000 2,000 3,000 4,000 5,000
Speed [r/min]

W Heat Sink specification

Classification Standard (mm) Classification
AP04 250x250x6
AP06 250x250x6 Aluminum
AP08 250x250x12
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AP13 350x350x20
AP18 550x550x30
AP22 650x650x35

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

X Exculding axis penetration in the IP grade
X When you attach reducer to the motor, we don't guarantee IP for reducer.
X If you bend over specification designated in cable standard, it is difficult to guarantee IP marked

X It can be satisfied Prtotection grade when you use private cable only.
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10.1.2 Outline Diagram

B FB Series | BSD-FB01,BSD-FB02, BSD-FB04A

5388 -UII I
] | —22&5—| ]
h—21 — i
o ==
1] 1
111 I b
Powar Conmector  Broke Connector  Encoder Comnector
245 / 49.2 /
242 .14, ., 21.4 11.5
‘ 12.3 / | . 10.9
A7 BEE 30 ui .L“fflér Erj_-lf"‘ R
) . 0
8
{ e 4 —Hl—
£
@@ ﬂ oj 3 5 — -]
[ 4—=06 PCD70 B LC 40.7
M s
405"

<Power Connector>

Pin No.[Phase
1 W
2 v
3 u
4 FG

<JN4ATO4NJ1=R/JAE>

<Brake Type Connector>

Pin No.|Phase
1 B1
2 B2

<JN4ATO2PJM=R/Tyco>

<Encoder Connector>

HSG : 2108422—1(Tyco)

E_ Fhase P&Pham E Phaose E Fhase
I T (1w T6] W
2| so [ 7] o€ 2] so [ 7] SC
3| - s — [ s [GND_B[ @ |vDD_B|
4] ov [of +5v 4] ov [o] +5v
[ 5 | Shieid [Segle Tum(W)| [ 5| Shield | Wi Tum(u)]

<BASE ASSY : 2108418—1(Tyco)

CONTACT : 2069391-2(Tyco)>

External Dimension
Model Weight (kg)
L LM LC

FBO1 109(149.2) 79(119.2) 43.5(43) 0.72(1.3)
FBO2 120(160.2) 90(130.2) 54.5(54) 0.94(1.49)
FBO4 140(180.2) 110(150.2) 74.5(74) 1.32(1.87)

Note 3) Please use DC 24[V] pow erto open the brake.

Note 4)
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B FC Series | BSD-FCO08

weifs

Fi

T )

P
Broks Conrwctor Encoder_Conhector
Powar Cennector /50
225151, 16 21.712.9
7.7 _pg_ [109
—40— -.I'WJ(" S %‘
o |
A
E| }
3 9 - ] -——-—+
5 v
“ — ]
4—06.6
ch 90 3 e 41
Py "LME0.5"
Lk0.5"
<Power Connector> <Brake Type Connector> <Encoder Connector>
Pin NoJPhase : Ain [ ohase | P | phase ™ | phase |1 | Phase
e Pin No.|Phase oo o, Lt
2 v 1 B1 2| so [ 7 SC | [ sw 7] S|
3 [ U T e
4 FG 2 BZ [ 5 | Shield EEE 1!ﬂ."i] L5 | Shield | multi Tnm!Eil
<JN4ATO4NJ1 =R /JAE> <JN4ATO2PIM=R/Tyco> <BASE ASSY : 2108418—1(Tyco)
HSG : 2108422—1(Tyco)
CONTACT : 2069391—2(Tyco)>
External Dimension Key Dimension Weight
Model (kg)
L LM LC s H T | w | v 9
FC08 172.5(213) | 132.5(173) 97(96.5) 19 -0.021 6 6 3.5 2.72(3.76)
Note 5) Please use DC 24[V] pow er to open the brake.
Note 6)

Figures in () indicates dimensions of brake-attached type.
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B FAL Series | BSD - FALO1

- — _F--_-'
1 o
Brake Connector
Power_Supply Conhector
7 ? A ad ! | Encoder_Connector
/& =258 9 ’ ~—py N n
] I 1
2 T e | [ P ]
9' - - -
] D
] A
40 fieam T
i Lol 36.4
AMEO.5"
1405
OHSMSY Multi Turn (M)
1 Pin pi| A1B9 Pin BS B o 0 Pin B8 AlSY
MA 3 x| 1 Bl
2 2 SLO 7 o0 | ° Z B2
3 3 |GND_B| 8 |VDD_B]
PE_|@xid R N I —
<HQI® Connector B HIRI> <Encoder Connector H HHgt> <Brake Connector H WS>
External Dimension Weight
Model
L LM LC LA (kg)
FALO1 120.2(156.6) 95.2(131.6) 66.5 35 0.45(0.80)
Note 7) Please use DC 24[V] pow er to open the brake.
Note 8) Figures in () indicates dimensions of brake-attached type.
Note 9) For FAL motor, connect pow er cable first,then connect Encoder cable
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H FBL Series | BSD - FBLO1

BSD - FBLO2
BSD - FBL0O4
W
7
| N H

AN

<Cross Section of Shaft/Key, S/C 2:1>

Power Connector 27.8 21.4 32.6
Encoder Cohhector
L—.] | ™~
%"( ‘Im‘:m B ﬂula Léﬂ g !
: ] Il |
225 | D
N 3 _BF _ _ i _ 1
N 8 g
o ] i
r | |
o g |71 |
30 e 40.2
- 20,5
"L+0.5'
21.4
278 32.8
o I’ ] |
= :Iﬂl] e
H | | |
D
—— b}
ol I B
<Cable 2I& 20|, & HHH Hsid HP>
HHSASY Multi Turn (M)
o , O 1 | v Pin s A1 Pin HA] A8 (=] J Pin w8 | A1
MA 6 1 B1
omO) [+ gene (o) B
e ° 3 | w 3 |oND_Bl 8 |vDD_B]
PE |&XIM ; sf?i:u 2 +2V
<HYUK Connector I HISL> <Encoder Connector E HHR> <Brake Connector & HIS>
. . Ke
External Dimension . Y i
Dimension | Weight
(kg)
L LM LC S H T w U
FBLO1 107.2(147.2) 77.2(117.2) 48.5(48.3) 14 -0.018 | 5 5 3 0.56(1.3)
FBLO2 118.2(158.2) 88.2(128.2) 59.5(59.3) 14 -0.018 | 5 5 3 | 0.74(1.48)
FBLO4 138.2(178.2) 108.2(148.2) 79.5(79.3) 14 -0.018 | 5 5 3 1.06(1.8)
Note 10) Please use DC 24[V] pow er to open the brake.
Note 11) Figures in () indicates dimensions of brake-attached type.
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B FCL Series | BSD - FCLO8

W

{:ﬁ_ H

<Cross Section of Shaft/Key, S/C 2:1>

Power Supply Conmector '—12-5— — 326
4—06.6_HM BT 40
1 B

A k?;mﬁ"“““

1
B0
#70 8050
|
850
[l
] T
1
1
I

-
D
<Cable PIE HIEH0|, & HHH 2t HL>
HHSMSH Multi Turn (M)
1 u Pin Bis| a1a Pin A Maw Pin Ma| Alm9
2 \ 1 MA [3 171 1 B1
2 SLO 7 SO | 2 B2
3 w 2 G% B g VD%?B'
PE |axid T *
<HAUR Connector H HME>

<Encoder Connector [ HHgd>

<Brake Connector & HISI>
External Dimension . Key . )
Model Dimension Weight (kg)
L LM LC S H T w U
FCLO8 174.7(215.5) | 134.7(175.5) 106(105.8) | 19 | -0.021 6 6 3.5 | 2.68(3.48)/2.66(3.46)
Note 12) Please use DC 24[V] pow er to open the brake.
Note 13)

Figures in () indicates dimensions of brake-attached type.
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10.2 Servo Drive

10.2.1 Product Features

Name L7NHA L7NHA L7NHA L7NHA
Item 001U 002U 004U 010U
Main power 3-phase AC200 ~ 230[V](-15 ~ +10[%]), 50 ~ 60[Hz]
Input power
Control power Single-phase AC200~ 230[V](-15~ +10[%]), 50 ~ 60[Hz]
Rated current (A) 14 1.7 3.0 6.75
Peak current (A) 4.2 5.1 9.0 20.25
Quadrture(Incremental)
BiSS-B, BiSS-C(Absolute, Incremental)
Encoder Type Tamagawa Serial(Absolute, Incremental)
EnDat 2.2
Sinusoidal, Analog Hall
Speed control
Maximum 1 : 5000
range
Control Frequency response Maximum 1 kHz or more (when the 19-bit serial encoderisapplied)
rf s S ‘ +0.01% orlower (when the load changesbetween 0 and 100%)
erformance eed change rate
B P g +0.1% or less (temperature of 25C (£10))
Torque control
Within £1%
repetition accuracy
Communication FoE (Firmware download)
EoE (Parameter setting by UDP, Tuning, Secondary function, Parameter copy)
standard CoE (IEC 61158 Typel2,IEC 61800-7 CIA402 Drive profile)
Physical layer 100BASE-TX(IEEE802.3)
Connector RJ45 x 2
Communication
Within connection between nodes100[m]
EtherCAT GlskeE
DC

Communication

specifications

(Distributed Clock)

By DC mode synchronism. minimum DC cycle: 250[us]

LED display

LinkAct IN, LinkAct OUT, RUN, ERR

Drive

Profile

Profile Position Mode

Profile Velocity Mode

Profile Torque Mode

Cyclic SynchronousPosition Mode
Cyclic SynchronousVelocity Mode
Cyclic SynchronousTorque Mode
Homing Mode

Digital

input/output

Digital input

Input Voltagerange : DC 12[V] ~ DC 24[V]
Total 8 input channels(allocable)
Above 15 functionscan be used selectively forassignment.

(*POT, *NOT, *HOME, *STOP, *PCON, *GAIN2,*P_CL, *N_CL, PROBE1, PROBE2,
EMG, A_RST, SVON, LVSF1, LVSF2)

Note) * Basic allocationsignal
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Digital output

Service rating: DC 24[V] £10%, 120[mA]
Total 4 input channels(allocable)
Above 11 functionscan be used selectively forassignment.

(*BRAKEZ, *ALARM+, *READY+, *ZSPD4+, INPOS+, TLMT+, \VLMT+, INSPD+#,
WARN4, TGON, INPOS2+)
Note) * Basic allocationsignal

Input Voltagerange : -10[V] ~ +10[V]

Analog Analog input Functlo.n : Analogtorque limit
Total 1 input channel (not allocable)
input/output Total 2 input channels (allocable)
Analog output . . .

Above 25 functionscan be used selectively forassignment.

Safety function 2 inputchannels(STO1, STO2), 1 outputchannels (EDM+)

Fuction Firmware download, Parameter setting, Tuning, Secondary function, Parameter copy
UsSB

Communication

Communication

USB 2.0 Full Speed (appliesstandard)

standard
Connect PC orUSB storing medium
Dynamic Standard built-in brake (activated when the servo alarm goesoff orwhen the servo is
braking off).

Regenerative

Both the default built-in brake and an externally installed brake are possible.

braking
Display
Seven segments (5 DIGIT)
function
Internal function Self-setting
The [Mode] key changesthe content displayed inthe 7 segments.
function
Additional
Auto gain tuning function
function
Protecti Overcurrent, overload, overvoltage, low voltage, main power input error, control power
oecon input error, overspeed, motor cable, heating error (power module heating, drive
REEER temperature error), encoder error, excessive regeneration, sensor error, communication
error
Temperature 0~ +50[C]/-20~+65[C]
Environment Humidity 90% RH or less (no condensation)

Environment

Indoorsin an area free from corrosive orcombustible gases, liquids, or dust.
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10.2.2 Outline Diagram

L7NHAOO1U ~ L7NHAO0O4U
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5
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=

il

CIerE
% _lal a3 0

1077
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* Weight : 1.0[kg]
L7NHAO10U
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5
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A TR | 1 od

=

SRANSICIEI
‘ [ a2 le]
Fa

127,7

197

* Weight : 1.5[kg] (Including cooling fan)
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10.3 Options and Peripheral Devies

B Optional Specifications (Encoder Cable)

Classification For signal Product Name

turn)

Small Capacity Flat Motor Serial Encoder cable (Multi

Applied
Motor

BSD - EOOOES] (front direction)

Type Name(Note 1)

BSD-FAL/FB(L)/FC(L) SERIES M-turn (All
models)

Motor Side Connector

2t | (-

—1

|nﬂl‘#

L—

Drive Side Connector

~Jo

—e

PIN [Encoder PIN [Encoder] PIN [Encoder| PIN |Encoder]
B2 | o | WS pis] &S |HS | -
d 1] MA 1 - 6 | SO | 11 =
(Rear Direction) 2 | SLo 2| = 7] ov [12] =
3 GND_H 3 MA 8 - 13 -
4| oV 4 | MA | 9 - 14 | +5V
5 | Shield 5 SLO 10 - Plate|SHIELD

Specifications (Front Direction)

1. Motor Connection (only front version available)
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 A}) or SM-14J(Suntone)
b. CONNECTOR Specification: 10114-3000VE(3M A}) or SM-14J(Sunt¢

3. Cable Specification : 4Px0.2SQ or 4Px24AWG 4. Battery Connection :,'"E Encoder {AE |4
4. Battery connection 1_|BATTERY(VDD_B) 2
2 |BATTERY OV(GND_B) |t

a. CONNECTOR Specification : 5267-02A(Molex)
b. Battery Specification : ERGV(TOSHIBA, AA, 3.6V, 2000mAh)
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B Option specification(Small capaicty Flat/L Seires Power cable)

Product
Classification For power Small Capacity Flat Type Power cable
Name
Applied
Type Name(Note 1) BSD - POOOFS(Front Direction) BSD-FB/FC Series (All models)
Motor
Motor Side Connector Drive Side Connector
JL
\ frmwe
5 [Phase]
U 3
0 [sEE
WIRE
W 1
Specifications FC |[FG| 4

(Front Direction)  (Rear Direction)

1. Motor Connection (only front version available)
a. PLUG Specification : KN5FT04SJ1(JAE)
b. Socket Specification : ST-KN-S-C1B-3500 (JAE)
2. Drive Connection (U,V,W,FG)
a. U,VW pin Specification: 1512
b. FG pin Specification: 1.5x4 (Ring Terminal)
3. cable Specification : 4Cx0.75SQ or 4Cx18AWG

[]+=
[]w
[~
D_.

(Front Direction)

-
~ [
m[]
<+ [

(Rear Direction)

Product
Classification For brake Small capacity Flat Type Brake cable
Name
Applied
Type Name(Note 1) BSD - BOOOQS(Front Direction) " BSD-FAL/FB(L)/FC(L) Series (All models)
otor

Specifications

Motor Side Connector

Drive Side Connector

L1 D

—_—
——

(Front Direction) (Rear Direction)

1. Motor Connection (only front version available)
a. PLUG Specification : KN5FT02SJ1(JAE)
b. SOCKETSpecification : ST-KN-S-C1B-3500 (JAE)
2. Brake Specification

a. Connection Terminal Specifications: 1.5x3(Ring Terminal)

3. Cable Specification : 2Cx0.55Q or 2Cx20AWG

faass u_,_ﬁ

= Phase m‘

BRAKE + 1

WIRE - 7
&

(Front Direction) (Rear Direction)
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Product

Classification For power L Series Power cable
Name
Applied
Type Name(Note 1) BSD - POOOLS(Front Direction) APM-FAL/FBL/FCL Series (All models)
Motor

Motor Side Connector

L
—~

Specifications

(Front Direction)

A
P

(Rer Direction)

1. Motor Connection (only front version available)
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)
3. cable Specification : 4Cx0.755Q or 4Cx18AWG

4. Others Specification : For FAL motor, after connect power cable first, connect Encoder cable

s [as] X
u 1
LEAD
WIRE v 2
w | 3
FG | Fo | 4

(Front Direction)

(Rear Direction)

Note 14) [00in the type name box representsthe cable type and length: the type/length
indications are as follows.
Cable Length(m) 3 5 10 20
Robot Cable FO3 FO5 F10 F20

10-17




B Option (serial encoder cable)

Cg:—?,g ProductName | Name (Note 1) | Applicable Motors Specifications
[Upper controller] [Servo drive — 1/Q]
Indicates Pin no. =3 il
—
For s
signali I/O Cable BSD-CN1A L7NH Series L=
ng
3. Drive connection (I1/0)
a. Case specifications: 10320-52A0-008(3M)
b. Connector specifications: 10120-3000PE(3M)
Cable specifications: ROW-SB0.1Cx20C(AWG28)
[PC - USB Port] [Servo Drvie — USB]
For ot .
. . | Communicatio 1. PC connection: USB A PI
signali BSD-CM5L7U L7NH SERIES ug
ng n Cable 2. Drive connection (USB): Mini USB 5P Plug
3. Electrical requirements:
Double shielded, twisted pair, EMI filter installation
(similar product: KU-AMB518 by SANWA)
1
11
©
CN | /O Connector | BSD-CN2NNA L7N SERIES © = @
1. Case specifications: 10320-52A0-008(3M)
2. Connector specifications: 10120-3000VE(3M)
T
3[4
5|5
715
CN STO Connector BSD-CN6KE L7N SERIES P
1. Case specifications: 2069577-1 (Tyco)

Note 1) The [[I1in the name indicates the type and length of each cable. Refer to the follow ing table for this information

Cable length (m)

1

2

3 5

Indication

01

02

03 05
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Optional braking resistance

Product Name Applicable S
Category Name (Note 1) Drives Specifications
188.35 300
[ = \ J
L7NHA001U [ El e
i Braking BSD- E}%ﬁ: ——r T
Resistance resistance 140R50 L7NHA002U
L7NHA004U
144.36 :
ot
198
ol T B
1F T B
L 500 .
. Braking BSD- =
Resistance | oo | 300R30 L7NHA010U /%z .
: £ ———C— [ [=m
215 ‘
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11.

11.1 Maintenance and Inspection

Maintenance and Inspection

Alarm or warning will be generated if a problem occurs during operation. If this happens,
check the applicable code and take a proper action. If the problem persists, contact our

senice center.

11.1.1 Precautions

1. Measuring the motor voltage: The PWM controls the voltage output from the servo amp to the motor.

Because ofthis, the waves take the form of pulses. Use arectifier voltmeter for accurate

measurements because differentmeters mayproduce differentresults.

2. Measuring the motor current: Use a moving iron ammeter and waitfor the motor's reactance to

smooth the pulse waveform into sine waves.

3. Measuring the electric power: Use an electrodynamometer based on the 3 power meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the
ground.Usea 1 mAor less inputcurrentgauge.

11.1.2 What to Inspect

Wait at least 10 minutes after turning off the power before beginning the inspection because
the capacitor can hold enough wltage to cause an electrical accident.

(1) Inspecting the Servo Motor

A Caution

Wait at least 10 minutes after turning off the power before beginning the inspection because the
capacitor can hold enough voltage to cause an electrical accident.

Inspection Item

Inspection Period

Inspection and
Handling

Notes

Vibration and
sound check

Monthly

Touch the motorand
listen for sounds.

The feel and sounds
should be the same as

usual.

Inspect the exterior
of the motor

Depends on the amount
of contamination or

damage.

Cleanthe motorwith a
cloth or airpressure.

Measure the
insulation
resistance

At leastonce a year

Disconnectthe motor
from the drive and
measure the insulation

resistance.
A normal resistance

level is 10 MQ or higher.

Note 1)

Contact our service
center if the resistance
is lowerthan 10 MQ.

Replace the oil
seal

At leastonce
every 5,000 hours

Remove the oil seal
from the motorand

This only applies to
motors with an oil seal.
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Inspection Item

Inspection Period

Inspection and

Notes

Handling
replaceit.
At leastonce every : .
General inspection | 20,000 hours or after 5 Contact ourservice Do not disassemble the
center. servo motor yourself.

years.
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11.1.3 Replacing Parts

Mechanical friction and aging may deteriorate the following parts or even cause them to
malfunction. This makes it important to conduct regular maintenance checks and replace
worn parts.

1. The smoothing capacitor: Ripple currents and other factors can cause this partto wear. The
lifespan ofthis part depends on the operating temperature and environment. It normallylasts for 10
years if used continuouslyin a normal air-conditioned environment. Inspectthe capacitor at least
once each year because itcan rapidly age over a shortperiod of time once it starts to deteriorate
(inspectit more frequentlyas it approaches obsolescence).

2 Vsual inspection criteria:

a. The condition of the case: Checkfor deformations on the sides and bottom.

b. The condition of the lid: Check for notable expansion, severe cracks, or broken parts.
c. Thereliefvalve: Checkfor notable valve expansion and operation.

d. Also regularlycheck whetherthe exterior is cracked, discolored, or leaking and whether there
are any broken parts. The capacitoris obsolete whenits capacitydegrades to less than 85% of
the rated capacity.

2. The relays: Checkfor bad connections and wear and tear on the contacts caused by switching
currents. Arelay is obsolete when its accumulated number of switches reaches 100,000,
depending on the power capacity.

3. Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated speed
underthe rated load. Replace the bearings ifabnormal sounds or vibrations are detected during
inspection, depending on the operating conditions.

The Standard Part Replacement Cycle

Part Name Standard Replacement Cycle Method
Smoothing capacitor 7-8 years Replaqe (determine after
inspection).
Relays - Determine afterinspection
Fuses 10 years Replace

Aluminum electrolytic Replace with new boards

capacitors on printed 5 years (determined afterinspection)
boards
Cooling fans 4-5 years Replace
Motor bearings - Determine afterinspection
Motor oil seal 5,000 hours Replace
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11.2 Diagnosing and Troubleshooting
Abnormalities

AL-[] appears if a problem occurs during operation. If this happens, try to solve the problem
by following the troubleshooting advice given in this section. If the problem persists, contact

our senice center.

11.2.1 The Servo Motor

Cause of abnormalities, inspection procedure, and troubleshooting methods

Symptoms Causes Inspection process Remedies
The P-OT and N-OT inputs  [Refer to section 2, "Wiring and Turn onthe P-OT and N-OT
are off. Connection” inputs.
Use a resistance testerto measure
the resistance to the motorlead
The motor has defects. terminal (resistance between phases: Replace the motor.
The motor several ohms).
does not - ; .
move [The locking screws are loose [Check the locking screws. Tighten any loose screws.

The external wiring is
incorrector the cables are

disconnected.

Check the wires to the motor and the
encoder.

Redo the wiring.
Replace the cables.

The encoder has defects.

Checkthe output waves.

Replace the encoder.
(Contact our service center.)

Motor rotation

The connection is bad.

Check the connection of the motor
lead terminal.

Fix any bad connections.

The inputvoltage is low.

Checkthe input voltage of the drive.

Change the power source.

is unstable. -
Remove any foreign substances
Overloads occur. Checkthe condition of the machine. [from the rotating unitand grease
or lubricate it.
The ambienttemperatureis |[Checkthe temperature aroundthe  |[Change heattransfer structure.
too high. motor. (40 °Corlower) Install a cooling fan.
The surface of the motoris Check whetherthere are any foreign
. substanceson the surface of the Clean the surface of the motor.
contaminated.
motor.
The motor Reduce the load.
overheats. Checkthe load on the drive. Increase the

Overloads occur.

Check the acceleration/deceleration
time.

acceleration/decelerationtime.
Use a motor with a greater
capacity.

The magnetic power ofthe
magnets is reduced.

Checkthe counter voltage and
voltage waveforms.

Replace the motor.

The device is
making a
strange
sound.

Couplingis bad.

Tighten the coupling screws and
measure the concentricity of the
connection.

Readjustthe coupling.

The bearings are abnormal.

Checkthe bearings forvibrations and
sounds.

Contact us.

The parameters are set
incorrectly (the inertia, gain,

and time constants).

Checkthe parameters.

Refer to Chapter 6, "Object
Dictionary."
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11.2.2 Servo Drive

If the drive detects a problem, itwill trigger a servo alarm and transition to the servo off state to stop. In this case, the value of

Servo Alarm

the emergency stop setting (0x2013) is used to stop the drive.

Alarm Code Causes Details What to check
Mot:rrrgrable Wiring is incorrect and check short Replace motor cable

RL- 10
IPM fault
AL- 1

Over current

AL-i5

Current limit exceeded

Encoder cable
error

Wiring is incorrect and check short

Replace encoder cable

Parameter cable

Motor ID [0x2000], encoder
type[0x2001], encoder form[0x2002]

Modifty motor label and parameter

error setting vaule should be same w ith concordantly
applied to motor label.
Check if U/V/W phase
Check motor currentffset(0x2015~0x2017) is 5% or

phase resistor

above of the rated current, Replace
drive

Replace motor

Machine part
has problem

Determine w hether there is a conflict
or binding in the equipment.

Check machine part

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

Error by noize

Check method to improve noise of
w iring, install.

Please check condition of wiring for
FG. Match wire size of FGwithwire
size of drive main circuit.

AL-td

surroundings
temperature

Check w herther surrounding
temperature is over 50 [C]

Low er surrounding temperature

Continuous
Overload alram

Accumulated operate overload
percentage [0x2603] Checking the
load percentage is under 100%

Change drive and motor capacitiy,
Please tune gain.

Adjustregenerarion resistor

Motor cable Check accumulated regenerative settina[0x2009
IPM temperature open overload[0x2606] o ] . .
Use external regenerarion resistor.
Drive setting . . “ - .
direction Check drive setting status Refer “2. Wiring and Joint
If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
M V
h(;t';); ch{”m/Wm Check w hether the U/V/W phase
T T P current offset [0x2015~0x2017] are 5% | Rerun adjusting phase current offset
By =15 offset .
L f - of the rated current or highter.
oversetting
Current offset -
If alarm occurs continually after
. adjusting offset of phase current,
Drive error

please replace new drive because
drive has problem.
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Alarm Code Causes Details What to check
| f Check if load w hich is accumulating
n case o driving load rate[0x2603] _ .
sequent Change drive and motor capacitiy,

L-21

Continuous overload

operating that
exceed rated
load

is below 100% whenitis in constant
speed section and stop

Please tune gain.

Motor brake

Checking w hether the motor brake is

Provide pow er to motor brake

error not holding
Motor ID[0x2000],
Encoder type[0x2001] Modify the parameter as same as
Check the label of application motor motor label information.
Parameter

setting error

and Encoder form[0x2002] setting
value.

Over load detected standard load rate
setting [0x200F] Value checking

Set as proper value

Machine part
thereis no problem for running Check machine part.
has problem
Motor cable L
error Wiring is incorrect and check short Replace motor cable.

Encoder cable

Wiring is incorrect and check short

Replace encoer cable.

error
surrounding Check w herther surrounding Low er surrounding temperature of
Rb=2c temerature temperature is over 50 [C] drive.
Drive temperature 1 Check if displayed value 1 [0x260B] of
Dri drive temperature is much different Rel the dri
rive error w ith surrounding temperature when it eplace the drive
is normal condition.
Capacity
ex?reessugglgh Checking overload rate accumulated
qu y ) Adjust value on 0x2009. Use braking
operattl_ong Or | regeneration on 0x2606 resistor
continue
regenerative
HL-23 operating
Parameter Check setting value[0x2009] ~

Regeneration overload

Set as proper value

AL =24

Motor cable open

setting error [0x200E]
.Ma"t] pc>|¥v er Check w hether Main pow er has Recheckth |
input voltage problem or not. echeckthe pow er supply
error
Checking the temperature of
Drive error regenerative resistance on Servo-off Replace the drive
status
Process the Phase current offset
Parameter Check [0x2015], [0x2015], [0x2015]

setting error

Check value offset current

control procedure command

Motor cable
error

Check w hether cable is disconnected.

Replace the motor cable.

Motor error

Check short circuit of U,V,Win Motor
(U-V, V-W, W-U)

Replace the motor

Drive error

If specific alarmsignal is persistently
occurred, ltis highly possible to have
fault, so Kindly recommend youto
change the servodrive.

3
-
[ ]
P
LRy

Surrounding
temperature

Check w hether surrounding
temperature is over 50[ C]

Low er the surrondng termpertaure of
drive
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Alarm Code Causes Details What to check
Drive temperature 2 Comparing displayed drive
Ori temperature 2 [0x260C] in normal Renl he dri
rive error status and the surrounding eplace the drive
temperature.
AL-Cch
Reserved

Encoder temperature

AL-30

Encoder communication

AL-31

Encoder cable open

AL-3d

Encoder data

Encoder cable

Disconnect, wiring is incorrect and

Replace encoder cable.

error check Short.
Modify the parameter as
same as motor label information.
Parameter If modified value is not

setting error

Value of [0x2001], [0x2002] is same

w ith application motor label.

applied to parameter, it is highly
possible to have fault,

So Kindly recommend you to change
the servo motor.

Encoder error

If alarm continue after servo on again,
Replace motor. Because drive may
have problem.

Drive error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

AEHEE

Motor setting

Setting Motor ID

Value of [0x2000] is same wih

application motor label.

Revise it with motor label information
equally. It is possible to release alarm
w hen power off/on after adjusting
parameter.

If alarm continue after servo on again,

AL - 34

Z Phase open

Drive error Replace drive. Because drive may
have problem.
If you do not use Z-phase(eg, step
Parameter

setting error

Check setting value[0x2014]

motors), setthe 14" bit of warn
mask(0x2014), please masking mask
setAL-34.

Encoder cable

error

Wiring is incorrect and check Short.

Replace encoder cable.

Encoder error

If alarm continue after servo on again,
Replace motor. Because drive may
have problem.

If alarm continue after servo on again,

arC

0
nLe - a3

Low battery

Drive error Replace drive. Because drive may
have problem.
Parameter It willbe noalarm to setas 1 w henyou

setting error

Check settting value [0x2005]

use absolute encoder as the
incremental encoder.

Bad connection
of battery No

connected.

Check status of battery access

Connect battery rightly.

When battery

voltage is low

Check w hether voltage is over 3.3v.

Replace bettery

]

[] |
HL"L

ih
Sinusoidal ENC

Encoder cable

error

Wiring is incorrect and check short

Check shield and FG disconnect

Replace encoder cable.
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Alarm Code Causes Details What to check
amplitude Parameter Check setting valud of encoder type | Check setting encoder type. Check
setting error [0x2001] speed command. (Maximum: 250kHz)
oy .37
AL-37 If alarm continue after servo on again,
Sinusoidal ENC ) ) .
Drive error Replace drive. Because drive may
frequncy
have problem.
if alarm continue after servo on again,
Converter error Replace converter. Because converter
may have problem.
If alarm continue after servo on again,
Encoder error Replace motor. Because drive may
have problem.
Drive / Motor
Check brand label code of motor and | Use motor and drive of same brand
combination
drive. label.
error
Encoder cable
Wiring is incorrect and check Short Replace encoder cable.
AL-38

Encoder setting error

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may

have problem.

If alarm continue after servo on again,

Drive error Replace drive. Because drive may
have problem.
Check the main pow er voltage is over
. Recheckthe pow er supply.
Main pow er 134[Vac]
input voltage - -
R -qn error Check DC link value [0x2605]is over

Under voltage

190[Vdc] w hen main pow er is
accordingly input

Replace the drive.

running w hen

pow er voltage is

Check w iring of main pow er supply

Use 3 phase as supply voltage.

RL-41

Over voltage

low
Check w hether the main pow er voltage
. Recheckthe pow er supply.
Main pow er is below 253[Vac] P pply
input voltage Check DC link value [0x2605] is below
error

405[V]w hen main pow er is
accordingly inpu

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/

In case of many time for acceleration/
deceleration

Set longer acceleration/ deceleration
time
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Alarm Code Causes Details What to check
deceleration

If alarm continue after servo on again,

Drive error Replace drive. Because drive may
have problem.

Main pow er checkvoltage betw een phase 200-

input voltage 230[Vac]of L1,L2, L3 Recheck pow er supply.

error
r':”. nj "fE Parameter

Main power fail

setting error

Check setting value arroding to state
of main pow er [0x2006]

Wire or set parameter as input power
on (possible 3 phase)

momentary
pow er failure

Check setting value [0x2007]

Check main power source or reduce
value of [0x2007]

If alarm continue after servo on again,

Drive error Replace drive. Because drive may
have problem.
Voltage betw een )
AL-43 phase of C1, C2 W %?2%%%?26%[\6/22]%6‘56 of C1,C2is Recheck pow er supply of drive
. error )
Control power fail If alarm continue after servo on again,
Drive error Replace drive. Because drive may

have problem.

RL-5D

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 w ith application motor label.

Modify the parameter as sams as
motor label information.

Check setting value [0x6091]

Set Hectronic 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.

If alarm continue after servo on again,

Drive error Replace drive. Because drive may
have problem.
Check setting value [0x3000], Set up correct parameter according to
[0x3003], [0x3004]. operating method.
Parameter

Check [0x6091] Setting value

Set Hectronic gear ratio low.

[ e setting error Check setting value on Ox6066 of .
fil =51 position errorgexcess time, 0x6065 of Set up correcr: %arameter according to
POS following position error range operating method.
i Checking it w as forced by drive part
w:gr;:]:bﬁaar: 9 y P Check Machine part has problem
If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
Motor cable Disconnect, wiring is incorrect and
error check Short. k Replace motor cable
Encoder cable Disconnect, wiring is incorrect and
gl-C3 error check Short. Replace encoder cable
; T alue of [0x , [Ox , [0x ify the parameter as sams as
Excessive SPD deviation Value of [0x2000], [0x2001], [0x2002] Modify th t
Parameter is same w ith application motor label. motor label information.
setting Check setting value [0x6091]

Set Hectronic gear ratio low..

Machine part

Checking it w as forced by drive part

Check Machine part.
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Alarm Code

Causes

Details

What to check

has problem

operating condition of limit contact

point sensor

Encoder error

If alarm continue after servo on again,
Replace drive. Because drive may
have problem.

If alarm continue after servo on again,

Drive error Replace drive. Because drive may
have problem.
when ors | Check parameterthatparameter | SRR RS ASCRRE
' ' - '- i i ! . . e
AL-63 changed setting value w as set as maximum w ould be changed into initial value. So
value of variable form X
Parameter checksum setup parameter before operating
If alarm continue after servo on again,
Drive error Replace drive. Because drive may
have problem.
ar -t .
L (] ] Please dow nload OS or set capacity of
Parameter Contact our service center drive again. If alarm continue after

Factory setting

setting error

Check [0x1008] DeviceName

servo on again, Replace drive.
Because drive may have problem.
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11.3

Servo Warning

If the drive detects an error classified as a servo warning, it will trigger a warning. In this case,
the drive will maintain normal operation condition. After the cause of the warning is
eliminated, the warning will be automatically cleared. In case of a warning, take an
appropriate action. You can specify if each warning is checked with warning mask
configuration (0x2014).

Bit SELGLE Warning name
code
0 W01 Main power phase loss
1 W02 Low voltage of encoder battery
2 W04 Software position limit
3 - -
4 W10 Operation overload
5 W20 Abnormal combination of drive/motor and 10 Config.
6 w40 Low voltage
7 W80 Emergencysignal input
Alarm Code Causes Detail What to check
Main pow er
checkvoltage betw een phase 200-
input voltage 230[\/;(:] ofg 111213 phas Recheck pow er supply.
error
(171 Parameter Check value of main pow er input : .
g mode set[0x2006] arroding to state of \é\rqzeoosrssitemlte %ar?]gfgr as input pow er
PWR FAIL setting error main pow er input. P P
Check value of main pow er input . .
Momentary mode set[0x2006] arrodingto state of | Check actual main pow er orincrease
_ main pow er input. value of checking time of loss of main
power failure pow er.
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have
problem.
Parameter Check setting value of absolute Alarmw ill be disappeared if you set“1”
encoder [0x2005] w hen using ABS encoder as incremental
setting error encoder.
uo2 Bad conection of
LOW_BATT battery, No Check the status of battery Connect battery rightly.
connected.
When battery .Check w hether battery voltage is over
Replace battery.
voltage is low. 3.3V
H l’:{ 4 Setting function of software restriction Change value of software position
Parameter on Iocgation [0x2400], Check value of limitfunction[0x2400] or change the
SW_POS_LMT ! setof limitvalue of maximum postion

setting error

software restriction on
location[0x607D]

and minimum position of software
position limitf0x607D]

11-11



Alarm Code Causes Detail What to check
In case of ) -
Change drive and motor capacitiy,
sequent Check overload warning level .
) setting[0x2010]and constant Please tune gain.
operating that

exceed rated

load

speed section oraccumulated
operation overload rate[0x2603]

Adjust the setting value overload w arning

level[0x2010].

Motor brake

Checking the motor brake is not

Provide supply pow er to motor brake.

error holding
! 'f E
Motor ID[0x2000],
OV_LOAD Pa ‘ Encoder type[0x2001], Modify the parameter as sams as motor
S etrgir:ne er Encoder form[0x2002] vauleis same | label information.
9 w ith motor label.
error
check value of setof overload
. . Set as proper value.
detecting basicload rate[0x200F] prop
Machine part
There is no problem for running Check machine part has problem
has problem
gllr?g?r cable Wiring is incorrect and check Short. Replace motor cable
Errrr\g?der cable Wiring is incorrect and check Short. Replace encoder cable
Drive / Motor . .
Checkwhether capacity of current | reduce value of torque limitoruse the
Combination of motor is biggerthan capacity of | motorwhich capacity is lowerthan
HAO current of drive or not. capacity of currentof drive
error
SETUP - -
Checkwhetherone signalis
assigned more than 2 in digital .
) . . . Set up correct parameter according to
IO setting error inputsignal assignment[0x2200] ~ !
-~ ) operating method.
[0x2208] and digital outputsignal
assignment[0x2210]~[0x2213].
. Chteck if main pow er has problemor Recheck the pow er supply.
Main pow er no
a0 I:regtr voltage Check that DC link voltage [0X2605] is
HH betw een 190~405 [Vdc] when main Replace the drive
UD VTG pow er is supplied correctly.
Running w hen
pow er voltageis | Check w iring status of main pow er Use 3 phase as supplywoltage
low
It is state of EMG Wiring or drive
EMG contact parameter(drivecontrol input1[0x211F], .
HEn digital input signall set[0x2200]~digital | SEt UP correct parameter according to
L error input operating method.
EMG Check sinal 16 setting[0x220F]
If alarm continue after servo on again,
Drive error Replace drive. Because drive may have

problem.
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11.4 Overload Operating Characteristic Curve

B Overload Operating Characteristic Curve (100W)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) Overload(%)
Operation Stall Operation Stall
Below 100 Infinite Infinite
110 1969.0 1372.0 210 5.2 39
120 424.0 343.2 220 4.4 34
130 188.4 152.5 230 3.8 3.0
140 106.0 85.8 240 33 2.6
150 70.4 58.6 250 29 23
160 26.8 16.2 260 2.6 2.0
170 20.6 13.0 270 23 1.8
180 16.2 10.5 280 2.0 1.6
190 13.0 8.7 290 1.8 1.5
200 10.5 7.2 300 1.6 13

10000

1000 \

time 100
(sec)

operation

— stall

10

1 1 T T T T T T T T T T T T T 1 T T T T i
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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B Overload Operating Characteristic Curve (400W)

AL-21 occurred time (sec) AL-21 Occurred time (sec)
Overload(%) Overload(%)
Operation Stall Operation Stall
Below 100 Infinite Infinite

110 55776.0 37935.0 210 66.8 50.1
120 13944.0 9483.0 220 50.1 385
130 6197.0 4215.0 230 38.5 30.3
140 3486.0 2371.0 240 30.3 9.7
150 1183.0 926.0 250 24.2 8.3
160 566.0 470.0 260 4.2 3.8
170 318.0 273.0 270 3.8 34
180 198.0 173.0 280 34 31
190 131.0 117.0 290 3.0 2.7
200 92.0 66.0 300 2.7 2.5

100000

10000 \
1000
operation
time 100 e stall
(sec)

) k

1

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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B Overload Operating Characteristic Curve (800W)

AL-21 occurred time (sec) AL-21 occurred time (sec)
Overload(%) overload(%)
Operation Stall Operation Stall
Below 100 Infinite Infinite
110 105800.0 37935.0 210 119.0 50.1
120 26450.0 9483.0 220 89.2 38.5
130 11755.5 4215.0 230 49.3 30.3
140 6612.5 2371.0 240 38.8 9.7
150 2244.0 926.0 250 31.0 83
160 1073.6 470.0 260 7.0 3.8
170 603.2 273.0 270 6.4 34
180 413.6 173.0 280 5.7 2.2
190 273.6 117.0 290 5.0 19
200 201.0 66.0 300 4.6 1.7

1000000

100000 A

10000 \

1000

time i
operation

(sec)
— stall

100

m e

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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]
12. TestDrive

For safe and proper test drive, make sure to check the following prior to test drive. If there is
a problem, take an appropriate measure before the test drive.

Servo Motor State

= |s the motorcorrectlyinstalled and wired?

= |s each connecting partcorrectly tightened withoutloosening?

= For a motorwith oil sealfitted, is there any damage on the oil seal?
= Is oil properly applied?

If you perform test drive of a servo motor having been stored for an extended period, make
sure to check the motor according to the maintenance and inspection method for sernvo
motor. For more information on maintenance and inspection, refer to 11. Maintenance and
Inspection.

Servo Drive State

= |Is the drive correctly installed, wired, and connected?

= |s the supplyvoltage for the servo drive correct?
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12.1 Preparation for Operation

Carry out test drive in the following order:

Conform to the checklist and precautions before test
drive.

A 4

Check input/output signals and connection to the
upper level controller.

A A
Carry out test drive of the servo drive using the Carry out test drive of the servo drive using the XGT
TwinCAT System Manager. PLC + PN8B.
v v

Carry out test drive with the combination of machine and servo motor.

A

Actual operation

Verify that, before the test drive, the upper level controller and the sernvo drive are correctly
wired, and the objects of the servo drive are correctly configured.

Order Operation Note

Referto 2.5 Wiring for

input/outputsignal

1 Connectpower connector and safety function connector on servo drive.

. Referto 2.5 Wiring for
2 Connectmotor cable and encoder cable on servo drive.

input/outputsignal

Referto 2.5 Wiring for

needed. If bypass connector is notconnected to drive, There will be no input inputioutputsignal
current to motor and no output torque. In this case, the state of panel monitor

will be “sto”.

(Note2) When disconnecting safetybypass connectoron STO, push the lock
ejector toward drive side and remove the connector. If lock is still connected, it
is possible to break the connector. Pay attention to the lock ejector.

Connector communication connectoron ECAT IN and OUT between servo
4 drive and upper controller.

(Note1) Use CAT5, SFTP cable. inputioutputsignal

Referto 2.5 Wiring for
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Supply powerto servo drive. State of communication on servo drive will be
"Safe OP". Check that the state of panel monitor on servo drive is the same as
below drawing.

-

Link/Activity LED will be flickering.
RUN LED will be Single flash.

(Notel) If Error LED is flickering or ON or panel monitor displays AL-xx, refer to
11. Maintenance and inspection section.

(Notoe?2) If Link/Activity LED is not flickering, it means communication is not
connected.

Referto M11
Maintenance and

inspection

Now, you have done all the procedure for checking the state and connection of
inputsignal.

Referto M11
Maintenance and

inspection
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13. Appendix

13.1 Firmware Update

13.1.1 Use of USB OTG

The drive performs USB host function to search for firmware files in the USB memory and
download them to flash memory inside the drive. You can easily update the firmware using
the USB memory and OTG cable without a PC. The update procedure is as follows:

1. Prepare a download cable (USB OTG cable)and a USB memory.

Usea USB OTG cable, consisting of USB Female Plug Type Aand USB Mini B 5 pins, as the
download cable.

2. Copythe firmware file (LYNH_FW.bin) to update to the USB memory.

*Caution 1 - The L7NH_FW.bin file should be placed in the root directory of the USB memory,
and the full file name including the extension should match.

*Caution 2 — USB memory has to be formatted ‘FAT32'.

3. After connectingthe USB memoryto the USB OTG cable, connectit to the USB terminal and power
on the drive.

4. For an all-in-one drive, if the ERR LED is on, the firmware update is in progress while, ifit is off, the
download is completed; thus, you can remove the USB cable and the USB memory.

=
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5. Turn onthe poweragain,and verify if the firmware is updated.




13.1.2 How to use BSD Tools

BSD Tools allows the firmware upgrade through the PC's USB port. The transmission time
depends on the PC performance, but it usually takes from scores of seconds to several
minutes.

4

Dmn?rﬁaad

Select Setup~> Firmware Update from the top main menu or click on the corresponding
shortcut icon.

B Precautions 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 applications on the PC during transmission.

= Before upgrade drive’s parameter(object), Please same predetermined value since the

value can be re-set.

B Operation of OS Download
Firmware Upgrade [E&]

Current Software Version 0.54

i Open Firmware Downloader

All communications will be stopped during download! !

1) Click the “Open Firmware Downloader” button
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m

Connect USB cable and power on the Equipment.
0%
Current : L7MHADO1{0. 54) | Mew :
Total Length @ | Total Packet @ | Current Packet @

=, start 5 Load

2) To load the appropriate firmware file, click the "Load" button..

(e =l
%'“ﬂ « L7NH » 150123 » Debug » Exe IEEE P
bkl M 20 == = [ @

= 9= TETEW

do
ot

W SR
s oeEc | [3] L7NHA_FW_0.61.bin 2015-01-27 @7 .
L]
H =2 ax

e
Z
El

o

FENEEE!
5 24
B uoe
=R
o 2

T v 4 n | o

HHY O|2(N): L7NHA_FW_0.61 bin ~ |BIN File (*.bin) v]

=7|(0) fe |

3) Select the BIN file of the firmware to transmit and press the Open button.



4)

5)

& Firmware Upgrade

0%

Current : L7MHADD 1(0. 54)

Total Length : 892300 byte Total Packet : 14872

=, Start

j Load

Connect USB cable and power on the Equipment.

MNew : LZMHAOD1{0.561)

Current Packet :

-

=3

“Total Length" and "Total Packet" of the loaded firmware are displayed.

& Firmware Upgrade

0%

Current : LYMHADD 1(0. 54)

Total Length : 392300 byte Total Packet : 14872

=, Start

j Load

Connect USB cable and power on the Equipment.

New : L7NHA0D 1(0.61)

Current Packet ;

-

==

Press the "Start" button to start transmission. 10 seconds are counted down to clear the
internal memory in the drive. (For L7NH and L7P, the segment 7 should display "USB". For

PEGASUS, ared "ERR" LED should be illuminated.)

w2 Firmware Upgrade

Transmission in progress, wait please.

-

=3

Total Length : 832300 byte

=, Start

19%

Current : L7MHADD1(0. 53B)

Total Packet : 14872

MNew : LTMHADD1{0.51)

Current Packet : 2870

6) Atfter clearing, the firmware is transmitted automatically and the progress bar and "Current
Packet" display the current transmission status. (The transmission time depends on the PC
performance, but it usually takes from scores of seconds to several minutes.)
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Confirm ==

| Transmission completed.

7) When transmission is completed, a popup saying "Transmission completed" is displayed.
(When transmission to the PC is completed, turn off and on the drive for rebooting.)

B An Error Occurs During Transmission

I )

Error @

|:0] Transmission failed, try again.

m Turn off and on the drive and repeat the above process from (2) to (7)

Warning @

l . Firmware types do not mach.

m Check firmware drive type and capacity to transmit.

Warning @

l . Downgrade is not supported for the current version.

MW Check firmware version. A firmware version lower than current one cannot be downloaded



	1. Product Configuration
	1.1 Product Verification
	1.2  Product Specification
	1.3  Part Names
	1.3.1 Part Names of Servo drive
	1.3.2  Part Names of Servo motor

	1.4  System Configuration Example

	2. Wiring and Connection
	2.1 The Servo Motor
	2.1.1 Operating Environment
	2.1.2 Preventing Impact
	2.1.3 Motor Connection
	2.1.4 The Load Device Connection
	2.1.5 Cable Installation

	2.2  The Servo Drive
	2.2.1 Operating Environment

	2.3  Internal Block Diagram of Drive
	2.3.1 Block Diagram of L7NH(100W~400W)
	2.3.2  Block Diagram of L7NH (800W)

	2.4  Power Supply Wiring
	2.4.1  L7NH Wiring Diagram
	2.4.2  Power-On Sequence
	2.4.3 Power Circuit Electrical Components
	2.4.4  Optional braking resistance

	2.5  Wiring for Input/Output Signals
	2.5.1 Names and Functions of Digital Input/Output Signals
	2.5.2 Names and Functions of Analog Input/Output Signals
	2.5.3  Examples of Connecting Input/Output Signals
	2.5.4  Diagram of Connecting Input/Output Signals

	2.6 Wiring of Encoder
	2.6.1 Wiring of Single turn Serial Encoder
	2.6.2  Wiring of Multi Turn Serial Encoder

	2.7  Wiring for Safety Function Signals (STO)
	2.7.1  Names and Functions of Safety Function Signals
	2.7.2 Example of Connecting Safety Function Signals
	2.7.3  Wiring for Bypass Safety Function Signal

	2.8  Wiring for EtherCAT Communication Signals
	2.8.1 Names and Functions of EtherCAT Communication Signals
	2.8.2  Example of Drive Connection


	3. EtherCAT Communication
	3.1 Structure of CANopen over EtherCAT
	3.1.1  EtherCAT State Machine

	3.2  Status LED
	3.3  Data Type
	3.4 PDO Assignment
	3.5  Synchronization with the DC (Distributed Clock)
	3.6 Emergency Messages

	4. CiA402 Drive Profile
	4.1 State Machine
	4.2  Operation Modes
	4.3 Position Control Modes
	4.3.1 Cyclic Synchronous Position Mode
	4.3.2  Profile Position Mode

	4.4  Velocity Control Mode
	4.4.1 Cyclic Synchronous Velocity Mode
	4.4.2  Profile Velocity Mode

	4.5  Torque Control Modes
	4.5.1 Cyclic Synchronous Torque Mode
	4.5.2  Profile Torque Mode

	4.6  Homing
	4.6.1 Homing Method

	4.7  Touch Probe Function

	5. Drive Application Functions
	5.1 Drive Front LED Specification
	5.1.1 7-Segment for displaying state of Servo

	5.2 Input/Output Signals Setting
	5.2.1 Assignment of Digital Input Signals
	5.2.2 Assignment of Digital Output Signals
	5.2.3 Assignment of Analog Output Signals
	5.2.4 Use of User I/O

	5.3  Electric Gear Setup
	5.3.1 Electric Gear
	5.3.2 Example of Electric Gear Setup

	5.4  Settings Related to Speed Control
	5.4.1 Smooth Acceleration and Deceleration
	5.4.2 Servo-lock Function
	5.4.3 Signals Related to Speed Control

	5.5 Settings Related to Position Control
	5.5.1 Position Command Filter
	5.5.2 Signals Related to Position Control

	5.6 Settings Related to Torque Control
	5.6.1 Speed Limit Function

	5.7  Positive/Negative Limit Settings
	5.8  Setting the Brake Output Signal Function
	5.9  Torque Limit Function
	5.10  Gain Switching Function
	5.10.1 Gain Group Switching
	5.10.2  P/PI Control Switching

	5.11  Dynamic Brake
	5.12 Regenerative resistor setting
	5.12.1  Using internal regenerative resistor
	5.12.2 Using external regenerative resistor
	5.12.3 Miscellaneous concern

	5.13  Configuration of Drive Node Address (ADDR)

	6. Safety Functions
	6.1 Safe Torque Off (STO) Function
	6.2 External device monitoring (EDM)
	6.3  Example of Using Safety Function
	6.4 How to Verify Safety Function
	6.5 Precautions for Using Safety Function

	7. Tuning
	7.1 Off-line Auto Gain Tuning
	7.2  On-line Auto Gain Tuning
	7.3 Manual Gain Tuning
	7.3.1 Gain Tuning Sequence

	7.4 Vibration Control
	7.4.1 Notch Filter
	7.4.2 Adaptive Filter
	7.4.3 Vibration Control(Damping) Filter


	8. Procedure Function
	8.1 Manual Jog Operation
	8.2 Programmed Jog Operation
	8.3  Deleting Alarm History
	8.4 Auto Gain Tuning
	8.5 Index Pulse Search
	8.6 Absolute Encoder Reset
	8.7  Instantaneous Maximum Torque Initialization
	8.8  Calibrate Current Offset
	8.9 Software Reset
	8.10 Commutation

	9. Object Dictionary
	9.1 General Objects
	9.2  Manufacturer Specific Objects
	9.3  CiA402 Objects

	10. Product Specifications
	10.1 Servo Motor
	10.1.1 Product Features
	10.1.2 Outline Diagram

	10.2  Servo Drive
	10.2.1 Product Features
	10.2.2   Outline Diagram

	10.3   Options and Peripheral Devies

	11. Maintenance and Inspection
	11.1 Maintenance and Inspection
	11.1.1 Precautions
	11.1.2 What to Inspect
	11.1.3  Replacing Parts

	11.2  Diagnosing and Troubleshooting Abnormalities
	11.2.1 The Servo Motor
	11.2.2 Servo Drive

	11.3  Servo Warning
	11.4 Overload Operating Characteristic Curve

	12. Test Drive
	12.1  Preparation for Operation

	13. Appendix
	13.1 Firmware Update
	13.1.1 Use of USB OTG
	13.1.2 How to use BSD Tools



