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0 - About this Manual

About this Manual

This manual provides information for nEXT1 Servo Driver with EtherCAT Communications References,
and to design, perform trial operation of, tune, operate, and maintain the Servo Driver.

Read and understand this manual to ensure correct usage of the nEXT1 Servo Driver.

Keep this manual in a safe place so that it can be referred to whenever necessary.

Outline of Manual

The contents of the chapters of this manual are described in the following table.

Refer to these chapters as required.

Chapter Chapter Title Contents
1 Basic Information on XSC AC Servo
Driver
2 Rating and Specifications
3 Servo Driver Installation Prow_des information on installing Servo Driver in the required
locations.
- . . Provides information on wiring and connecting Servo Driver to
4 Wiring and Connecting Servo Driver power supplies and peripheral devices.
5 Basic Functions That Require Describes the basic functions that must be set before you start
Setting before Operation servo system operation. It also describes the setting methods.
Describes the application functions that you can set before you
6 Application Functions start servo system operation. It also describes the setting
methods.
7 -
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WARRANTY

e Warranty Period

The product is warranted against defective materials for a period of one year from date of delivery to the
original purchaser.

e Warranty Coverage

Warranty is extended to operating in conditions described in this handling manual and all malfunctions
occurred during the warranty period are serviced at no cost.

However, following conditions even during the warranty period will be serviced at cost.

(1) Improper use and inappropriate repairs or contributed to modifications.

(2) Cause is contributed to dropping the product after purchase and caused during transport.
(3) Usage outside of the scope of the product specification.

(@) Caused by fire earthquakes, lightning, storm and flood damages, salt damage, abnormal voltage,
other natural disasters.

(5) Caused by water, oil, metal pieces, other foreign substance penetration.

Scope of warranty is extended only to the main body of the product sold and damages caused by sold
product failure are excluded from the warranty coverage.

WARNING

We assumes no liability for damages consequent to the use of this product. We reverses the right to
change this manual at any time without notice. The information furnished by us is believed to be accurate
and reliable. However, no responsibility is assumed by us for its use, not for any infringements of patents
or other right of third parties resulting from its use.

TRADEMARK

Named are used for identification only and may registered trademarks of their respective companies.

CONTACT US

If you have any questions, please feel free to contact us via emalil at:

info@vascorporation.com
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1 - Basic Information on nEXT1 Servo Driver

1. Basic Information on nEXT1 Servo Driver

1.1. nEXT1 Servo Driver

The nEXT1 Servo Driver is EtherCAT AC Servo Driver. nEXT1 Servo Driver has compact size, using DC
power supply up to 350 volt and current output up to 20A. It support a wide variety of position feedback
sensors from Tamagawa, Yaskawa, Panasonic,...

NEXT1 Servo Driver has built-in EtherCAT CiA402 Drive Profile. It is installed by daisy chain connection
that provides a more scalable system with fewer wires and easy setup with EtherCAT master and other
EtherCAT Slave devices in the market.

The setup and tuning process in NEXT1 Servo Driver can be done easily through nEXT Configurator
software. The product also support analysis and advance filtering function for enhanced dynamic
performance application.

1.2. Introduction to EtherCAT

The CANopen over EtherCAT (CoE) Communications Reference Servo Driver implement the CiA 402
CANopen drive profile for EtherCAT communications (real-time Ethernet communications).

Basic position, speed control are supported along with synchronous position and speed control. You can
select the type of control to match your system from basic positioning to high-speed, high-precision path
control.

1.2.1. Introduction to CANopen

The CiA 402 CANopen profile is based on the IEC 61800-7-1, IEC61800-7-201, and IEC 61800-7-301
standards for international standardization of drive control and operation control.

1.2.2. CANopen over EtherCAT OSI Model

The OSI model implemented by the Servo Driver consists of three layers: the application layer
(CANopen), the data link layer (EtherCAT), and the physical layer (Ethernet). The four layers other than
the application layer, data link layer, and physical layer are not used. The data link layer is implemented
with EtherCAT communications and the application layer is implemented with the DS402 CANopen drive
profile.

This manual describes mainly the specifications of the application layer implemented in the Servo Driver.
For detailed information on the data link layer (EtherCAT), refer to documentation provided by the
EtherCAT Technology Group.

1.2.3. Sending and Receiving Data in EtherCAT (CoE) Comminications

Objects are used to send and receive data in EtherCAT (CoE) communications. Reading and writing
object data is performed in process data communications (PDO service), which transfers data cyclically,
and in mailbox communications (SDO service), which transfers data non-cyclically.

Process data communications are used to read and write PDOs. Mailbox communications (SDO) are
used to read and write object dictionary data entries.

9 NnEXT1 Servo Driver User’s Manual
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1.2.4. CoE Terminology

The EtherCAT and CANopen terms that are used in this manual are described in the following table.

Term

Abbreviation

Description

A non-profit organization established in 1992 as a joint venture

CAN in Automation CiA between companies to provide CAN technical information,
product information, and marketing information.
Communications protocol for the physical layer and data link
Controller Area Network CAN layer established for automotive LANS. It was established as an
international standard as 1ISO 11898.
An upper-layer protocol based on the international CAN
standard (EN 50325-4).
AN AN . . . L
CANopen CANopen It consists of profile specifications for the application layer,
communications, applications, devices, and interfaces.
A network that uses Ethernet for the physical layer, EtherCAT
CANopen over EtherCAT CoE for the data link layer, and CANopen for the application layer in
a seven-layer OSI reference model.
. A clock distribution mechanism that is used to synchronize the
Distributed Clocks pe EtherCAT slaves with the EtherCAT master.
Electrically Erasable
Programmable Read Only EEPROM A ROM that can be electrically overwritten.
Memory
A hardware chip that processes EtherCAT communications
EtherCAT Slave Controller ESC (such as loopbacks) and manages the distributed clock.
. A state machine in which the state of EtherCAT (the data link
EtherCAT Slave Machine ESM layer) changes according to transition conditions.
An international organization established in 2003 to provide
EtherCAT Technology Group support for developing EtherCAT technologies and to promote
the spread of EtherCAT technologies.
Ethernet for Control .
Automation Technology EtherCAT An open network developed by Beckhoff Automation.
Fieldbus Memory . .
Management Unit FMMU A unit that manages fieldbus memory.
INIT INIT The Init state in the EtherCAT state machine.
OPERATIONAL OoP The Operational state in the EtherCAT state machine.
. - A group of objects and structure supported by an EtherCAT
Object Dictionary oD group . J ucture supp Y
Servo Driver.
Process Data Object PDO Objects that are sent and received in cyclic communications.
Process Data Object Mapping | PDO mapping | Definitions of the applications objects that are sent with PDOs.
Service Data Object SDO Objects that are sent and received in mailbox communications.
PRE-OPERATIONAL PREOP The Pre-operational state in the EtherCAT state machine.
Process data i The data contained in application objects that are periodically
transferred for measurements or controls.
SvneManager i The ESC unit that coordinates data exchange between the
Y 9 master and slaves.
Receive Process Data Object | RXPDO The process data received by the ESC.
Transmit Process Data Object | TXPDO The process data sent by the ESC.

10
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1.2.5. Data Types

The following table lists the data types and ranges that are used in this manual.

Term Abbreviation Description
SINT Sign 8-bit integer -128 to 127
INT Sign 16-bit integer -32768 to 32767
DINT Sign 32-bit integer -2147483648 to 2147483627
USINT Unsigned 8-bit integer 0to 255
UINT Unsigned 16-bit integer 0 to 65535
UDINT Unsigned 32-bit integer 0 to 4294967295
STRING Character string -

1.2.6. Data Ranges

The following table lists the data units and notations that are used in this manual.

Notation Description
Pos. unit The user-defined position reference unit that is set in position user unit (2701h).
' 1 [Pos. unit] = 2701: 01h/2701: 02h [inc]
Vel unit The user-defined speed reference unit that is set in velocity user unit (2702h).
' 1 [Vel. unit] = 2702: 01h/2702: 02h [inc/s]
Acc.unit The user-defined acceleration reference unit that is set in acceleration user unit (2703h).
' 1 [Acc. unit] = 2703: 01h/2703: 02h x 10* [inc/s?]
Trq.unit The user-defined torque reference unit that is set in torque user unit (2704h).

1 [Trg. unit] = 2704: 01h/2704: 02h [%]

inc

This is the encoder pulse unit.
For a 24-bit encoder, the resolution is 16,777,216 [inc] per rotation.

11
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2. Rating and Specifications

This section gives the ratings and specifications of nEXT1 Servo Driver

2.1. Ratings
Value
Item
XSC-ECAT-ASDO04 XSC-ECAT-ASD10
Maximum Applicable Motor Capacity [W] 400 1000
Continuous Output Current [Arms] 6.5A 15A
Instantaneous Maximum Output Current [Arms] 8A 20A
Main Circuit Power Supply 36 to 350 VDC 36 to 350 VDC
Control Power Supply 15to 36 VDC 15to 36 VDC
2.2. Specifications
Item Specification
Control Method IGBT-based PWM control, sine wave current drive

Hall Sensor + Quadrature Incremental encoder
Serial encoder:
e Tamagawa serial encoder

Feedback S
e Panasonic minas A4, A5, A6 serial encoder
e Yaskawa Sigma ll, lll, V, VIl serial encoder
L]
Surrounding Air o
Temperature 0t055°C
Storage 0 to 85°C
Temperature
Environmental Must be no corrosive or flammable gases
Conditions Pollution Degree Must be no exposure to water, oil, or chemicals
Must be no dust, salts, or iron dust
Do not use the Servo Driver in the following locations: Locations
Others subject to static electricity noise, strong electromagnetic/magnetic
fields, or radioactivity
Mounting Base-mounted

Input method: Open Collector (NPN)
Number of input: 6
Input Signals Allocation:

e Forward Drive Prohibit Input Signal (POT)
gizqnua?nce Input e Reverse Drive Prohibit Input Signal (NOT)
I/O Signals e Home Signal (HOME)

e  Touch Probe 1 Input Signal (TP1)
e  Touch Probe 2 Input Signal (TP2)
e  General purpose input 1, 2 (DI1, DI2)

Sequence Output | Output method: Open Collector (NPN)
Signal Number of Output: 4
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Item Specification
Output Signals Allocation:
e  Servo Alarm Output Signal (ALM)
e Positioning Completion Output Signal (COIN)
e Rotation Detection Output Signal (TGON)
e Servo Ready Output Signal (SRDY)
e  Torque Limit Detection Output Signal (CLT)
e Speed Limit Detection Output Signal (VLT)
e Holding Brake Output Signal (HB)
e General Output 1, 2, 3: DO1, DO2, DO3
usB
Communications Conforms to USB2.0 standard (12Mbps)
Standards

Displays/Indicators

EtherCAT RUN, ERR, L/A (A and B) indicator
Driver RUN,ERR

EtherCAT
Communications

Applicable
Communications
Standards

IEC61158 — 12, IEC 61800 — 7 CiA402 Drive Profile

Physical Layer

100BASE-TX (IEEE802.3)

Communications
Connectors

RJ45: EtherCAT signal input/output connector

Cable

Minimum require CAT5E

Sync Manager

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output,

SM3: Process data input

FMMU

FMMU 0: Mapped in process data output (RxPDO) area.
FMMU 1: Mapped in process data input (TXxPDO) area.
FMMU 2: Mapped to mailbox status.

Mailbox (CoE)

Emergency messages, SDO requests, SDO responses

Distributed Clocks

Free-Run Mode and DC Mode (Can be switched)
Applicable DC cycles: 250 ps to 4ms

Indicators

EtherCAT communications in progress: Link/Activity x 2
EtherCAT communication status: RUN x 1
EtherCAT error status: ERR x 1

CiA402 Drive Profile

e Homing mode

e  Cyclic Synchronous Position Mode
e Touch Probe Function

e  Torque Limit Function

Dynamic Brake (DB) Activated when a servo alarm occurs

Protective Functions Overcurrent, overvoltage, low voltage, overload, etc.

Utility Functions Gain adjustment, alarm history, jogging, etc.
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2.3. Block Diagram

Servomotor
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sensor sensor protection sensor
| ENC
P | 1 |
I I 1 ]
VIN  Varistor —
1
Control
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Control Eu;:,,y 9
power GND Processor
| (PWM Control, position,
supply speed calculations,etc.)
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FG \/E EtherCAT
communications
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Computer
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2.4. Control Block Diagram
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1sewp [Prig] me [Pris]
" Command position deviation N 2" setup l Pr.15 l Delay l Pr.21 l
[Position unit] /‘ time
ISR - 3% setup [ Pr.16 | [Prao]
Velocity feed Torque
forward feed forward
Gain Gain
Filter Filter
Velocity control
Position control Torque filter
" + + Propor-  Intergra-
_po_,_> 1st ) tion tion 1
' S + \J \ st T U st
- : S ;
i 2nd SR . 2nd Pr.45
e ! 2nd 1
“ |
; i
Y -
T Encoder TN PRV Speedvdetectlon
Inversion of { positional deviation } { oy Do filter
\ / \_ Command [r/min] /
electronic gear “\—[Encoder pulse] .~ h -
N
: /7 Sumof N\
- ,»(\ feedback pulses ) Ve Wotor speed N
N der pulse]__. }
_[Encoder pulse]__~ fminl )
Notch filter
Torque limit 1st ond 3rd
Selection
Max
— Current control ’ Frequenc
Forward 9 Y
Depth
/ c Reverse
— AL Widith
Load Power

supply
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2 - Rating and Specifications
2.5. External Dimension

XSC-ECAT-ASDO04 Dimension

120mm
— &
IIIIHII I\IHHI\ 3
o =5 _H| |5 _H
o}
126mm
[0} o]
— C
o ]
[=]
| E)
3 3
— C
(o) (o]

I
F Rl [F R
D) L | | | o | E
[Yel
=) o sffsj 0
[
130mm
I | Ili
: o
i -
£
£
3
K C
: o
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2 - Rating and Specifications

Servo Driver Installation

2.6. Installation Precautions
e Installation Near Sources of Heat

Implement measures to prevent temperature increases caused by radiant or convection heat from heat
sources so that the ambient temperature of the Servo Driver meets the ambient conditions.

e Installation Near Sources of Vibration

Install a vibration absorber on the installation surface of the Servo Driver so that the Servo Driver will not
be subjected to vibration.

e Other Precautions

Do not install the Servo Driver in a location subject to high temperatures, high humidity, water drops,
cutting oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or radioactivity.
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2 - Rating and Specifications

2.7. Mounting Types and Orientation
The Servo Driver is the base-mounted type.

Mounting Screw size: M4

XSC-ECAT-ASD04 Mounting Dimension

122mm *1 &
T

o] o]
- -

X

£ 3

3 3
i) -
o] o]

— — 7] r‘\‘ o O
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2 - Rating and Specifications

XSC-ECAT-ASD10 Mounting Dimension

— 125mm .
I T
(o] B
) C
£
3
) C
(o] B

Base-mounted Servo Driver
e
]

Base
4

Servo Drive /

S

—
<
N

[

Airflow
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2 - Rating and Specifications

2.8. Mounting Interval

Installing One Servo Driver in a Control Panel

Provide the following

spaces around the Servo Driver

h

40mm min

3 I 30mm min

aAlIQ 0A8S

‘T’l ¢ 40mm min

30mm min v

Installing More Than One Servo Driver in a Control Panel

Provide the following intervals between the Servo Drivers and spaces around the Servo Driver.

40mm min

20

1 tt
R l l Fan l l Fan
——1 —— |._f_.
X 30mm min
wn (2] (72) (7))
) ) o) o)
< < < <
o o o o
ol (2| |9 |2
< < < <
[0) [0) [0) [0)
F Y
l l < 40mm min
30mm min 5 mm min v
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3 - Wiring and Connecting Servo Driver

3. Wiring and Connecting Servo Driver

3.1. nEXT1 Servo Driver connectors and indicators

I{e] Encoder
EtherCAT uUsB Connector Connector

U
VAS
XSC-ECAT-ASDO4

=
PWR V WFG BifB2 WNVPF&
[ I \ ]
| 7/ \
Control Power Motor Brake Chopper Main Power
Connector Connector Connector Connector
3.2. Motor Power Connector Pinouts
Pin Signal Function
1 U Motor phase U
2 \% Motor phase V
3 W Motor phase W
4 FG Motor Frame Ground
OUT EthercAT  IN o
HERC| I EE: ©
5 § mm| § | C
i Phoenix Contact 1780002
or compatible
PO 1
U . )
Vi — )
Servo Drive
w . )
FG D ey a—

Motor Power Connection Diagram
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3 - Wiring and Connecting Servo Driver

4.3. Main Power and Control Power Connector Pinouts

The Servo Driver receives power from main power and control power supplies and delivers power to the
motor.

Power Input Voltage
Main power 36 to 350VDC
Control Power 15 to 36VDC
4.3.1. Main Power
Pin Signal Function
VN Return power
VP Positive power input
FG Frame ground
OUT EtherCAT IN o
2 E8l [ o
D 3 HHHH\ \HH H C
()
%
— J U WE BB WNIES L] Phoenix Contact 1779990

or compatible

Connect the DC power cable to the P+ and P- on the terminal on the Main Power Connector.

To connect the DC power supply:

22

1. The source of the VDC power supply must be isolated
2. For best immunity, it is highly recommended to use twisted and shield cables for the DC power
supply. A 3-wire shielded cable should be used. The gauge is determined by the actual current
consumption of the motor.
3. Connect the cable shield the closest ground connection near the power supply.

Connect the FG to the closest ground connection near the power supply.

5. Before applying power, first verify the polarity of the connection.
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3 - Wiring and Connecting Servo Driver

4.3.2. Control Power Supply

Pin Signal Function
1 V+ Positive power
2 V- Return power
OUT EtherCAT IN o
218l [E—8 ®
5 2 | L | |\ immm ) C
5 I-—-T"'
48 . | ( Phoenix contact 1827703
L PWR  V+ V- UV WFG Bi VN VP FG L or compatible
i

Connect VL+ and VL- terminal to the Control Power Connector.

To connect the control power supply:

1. The source of the Control Power Supply must be isolated.

2. Connect the cable shield to the closest frame ground near the control power supply source.
3. Before applying power, first verify the polarity of the connection.

4.3.3. Connectivity

V+

Isolated from Power supply

~
Q) -

Servo Drive

VN

()

VP
L

FG

23

DC Power
supply
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3 - Wiring and Connecting Servo Driver

4.4. Brake Chopper Connector Pinouts

Pin Signal Function
1 Bl Connect to Regenerative
2 B2 resistor
EtherCAT  IN o
2 e85l [F—8 o
D 3 HHHH HHH C
3
i BEHEs ‘
e PR v QVWERG BIE WWR L Phoenix Contact 1779987
or compatible

Connect the terminal B1 and B2 to regenerative resistor.

1. Need to connect Regenerative Resistor to Servo Driver when the power of Servo motor larger

than 400W.

2. The value of Regenerative Resistor should be larger than 50 Q.
3. Mounting the Regenerative to heat sink plane

24

Servo Drive

Bl—1l

B2 —il

Regenerative
Resistor
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3 - Wiring and Connecting Servo Driver

45. Encoder Feedback Connector Pinouts

Pin Signal Function
1 El- Encoder input channel 1-
2 El+ Encoder input channel 1+
3 E2- Encoder input channel 2-
4 E2+ Encoder input channel 2+
5 E3- Encoder input channel 3-
6 E3+ Encoder input channel 3+
7 E4- Encoder input channel 4-
8 E4+ Encoder input channel 4+
9 E5- Encoder input channel 5-
10 E5+ Encoder input channel 5+
11 E6- Encoder input channel 6-
12 E6+ Encoder input channel 6+
13 GND Power ground
14 PWR Encoder power supply
15 FG Frame ground
16 RST Encoder reset (Option)
EtherCAT  IN o
= i
3
[
14 15
m e @ @ @ & &8 60 Molex 5016461600
B B @ B B @ @ O
2 - | | ~16
D —
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3 - Wiring and Connecting Servo Driver

45.1. Incremental Encoder

Encoder Connector Encoder
| A
A A
+ < El+ -) (mm— cHA+
<] 1200
- < El- -> <-— CHA-
+ < E2+ | ) (mm— cHB+
<] 1200
- < B2} ) (| cHB-
+ < E3+ ) (e cHz+
- < E3-} ) (| cHz-
+5V [—m) m (mm—{ Encoder +5V Supply
Ground
FG
FG [—m)-4p--------- »-»-(-——n|7
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3 - Wiring and Connecting Servo Driver

45.2. Hall Sensor

4 .5.3. Serial Encoder

Encoder Connector Encoder
| ]
A N
+ < E4+ -) (| Hall U+
< 1200
- < B4t ) (| Hall U-
+ < Eo+ -> <-— Hall v+
< 1200
- < E>! ) (| Hall V-
+ < B+ wm) (e Hall w+
- < EC-| w) (o Hall W-
+5V —.) m (mm— Encoder +5V Supply
Ground
GND [—mm) < 1
FG
e

=

NEXT1 Servo Driver support the following type of serial encoder:

27

Tamagawa serial encoder.
Panasonic minas A4, A5, A6.
Yaskawa Sigma ll, 1V, VII.

Encoder Connector

+

<

Serial Encoder

< Elt | mm) (mm—| DATA+
120Q
< El- - (mm— DATA-
+5V —-> <-— Encoder +5V Supply
Ground
GND [—mm) Canl
FG
FG —_)--1»-» ---------- --»-<-—

N

N

=
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3 - Wiring and Connecting Servo Driver

4.6. Digital /0 Connector Pinouts
4.6.1. 1/0O Signal Connector Pin Arrangement

The following table gives the pin numbers, names, and functions the 1/0 signal pins for the default
settings.

Pin Signal Function
1 IN1 Digital Input 1
2 IN2 Digital Input 2
3 OouT1 Digital Output 1
4 IN3 Digital Input 3
5 ouT2 Digital Output 2
6 IN4 Digital Input 4
7 OuUT3 Digital Output 3
8 IN5 Digital Input 5
9 ouT4 Digital Output 4
10 ING Digital Input 6
11 V+ Positive Power supply
12 V- Power supply return
OUT EtherCAT IN ©
2[Rl [E R o
| 7| ) | ] c
i
—— —
1 11

Molex 5016461200
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3 - Wiring and Connecting Servo Driver

29

4.6.2. 1/0 Signal Wiring Examples

Input Signal
Power supply

Digital Input 1

Digital Input 2

Digital Input 3

Digital Input 4

Digital Input 5

Digital Input 6

1/0 Connector

roav 4;(0 - OUT1
,_+_ IN1 £ SZ:: L S‘Z:: Q
- . oUT2
Y =l s‘z:: [/\
- . oUT3
N3 Ay— s.z:: q
- . oUT4
- IN4. T SZ:: | S‘Z:: Q
L —
i e a=dql
- —
i e a=dql
(0)V/
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Digital Output 1

Digital Output 2

Digital Output 3

Digital Output 4



3 - Wiring and Connecting Servo Driver

4.7. USB Mini 2.0

The following table gives the pin numbers, names, and functions the USB mini connector

30

Pin Signal Function
1 VBUS USB VBUS 5V
2 D- USB_N line
3 D+ USB_P line
5 GND USB ground return
EtherCAT o
:TERE|E o
= ; L G USB Mini Plug
()
. e
L PWR V& V- UV WFG Bi VN VP FG L
I
Micro USB Device USB Host
1 ATTTTTTTTTTTTAL
USB_VBUS —ll } -
3
USBD + —Hl } -
251X
USBD - — Il ) .
5
USB_GND —-ill } -
Shield__

USB Connection Diagram
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3 - Wiring and Connecting Servo Driver

4.8. EtherCAT Communication

4.8.1. EtherCAT In/Out Connector Pin Assignments

Pin Signal Function
X+
Send data
TX-
RX+ Receive data
4,5 N/A -
6 RX- Receive data
7,8 N/A -
O
O
C Minimum require: Standard
Ethernet CAT5E Cable
UV WFG B1 VN VP FG L
4.8.2. EtherCAT Wiring
Servo Drive Servo Drive
RJ45 RJ45 RJ45
ATTTTTTTTTTTTA
IN TX- OUT TX- IN TX-
Cat5e cabble
IN RX- OUT RX- IN RX-
- Shield L
& . NV Yy s

31
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3 - Wiring and Connecting Servo Driver

4.9. Servo Driver indicator

Power supply indicator

( A A% N
OUT  EtherCAT IN o
2 [F=R] [FEH °
D g o | o C
<3
<
8 BEES
PWR V+ V- UV WFG Bi VN VP FG
i
Drive Status indicator
4 AL L ™
OUT  EtherCAT IN o
2 [FeR| [Foe O
D) § o | | oo | -
<8
<§
S8, BEEe] |
PWR V+ V- UV WFG B1 VN VP FG
I

The Drive status indicator is a single red/green dual bi-colored LED, the green LED indicator Servo is ON
and the red LED indicator an Alarm Occurs and the servo is OFF.

Name Color State Contents
Off Servo motor is OFF
SERVO Green -
On Servo motor is ON
Off No Error
ERROR Red
On Error occurred

EtherCAT Status indicator

The EtherCAT status indicator is a single red/green dual bi-colored LED that combines the green RUN
indicator and the red ERROR indicator of the EtherCAT state machine.

Name Color State Contents

Off Device is in INIT state
Blinking Device is in PREOP state

RUN Green - —
Single Flash Device is in SAFEOP state
On Device is in OP state
Off No Error

ERROR Red
Toggle EtherCAT Error occurred
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3 - Wiring and Connecting Servo Driver

4.10. Basic Wiring Diagram

—
EtherCAT
Masteror [
other EtherCAT | gy
Device
—
—
EtherCAT
Masteror |
other EtherCAT -
Device
—

Servo Driver

U U

DC Power

supply

Low Power 24 VDC

DC Power

supply

33
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EtherCAT In USB
1 N .
J—| PHY_IN_Rx+ USB_VBUS aa] 4 -
J—| PHY_IN_TX+ USBD——_}—ZC::C—']— USB Host
5
J—] PHY_IN_TX- USB_GND |—mm ) -
‘; b
EtherCAT Out 1/0 L oooa o
er u IN1 n P
F— PHY_OUT_RX+ IN2 )
4
F— PHY_OUT_RX- IN3 )
6
F— PHY_OUT_TX+ N4 )
8
F—{ PHY_OUT_TX- IN5 )
10
IN6 . )
Motor N
Connector ouT1 5 J Controller
u ouT2 3
7
-V OUT3 )
9
- W ouT4 )
1
FG V+ )
2
V- RS
Main Power
Connector
“(mm— VN
(mm— vp Encoder Serial encoder or
Feedback Incremental encoder +
FG Hall Sensors
Logic Power
Connector
(mm v+
(mm— V-



5 - Basic Functions That Require Setting before Operation

5.Basic Functions That Require Setting before
Operation

5.1. Manipulating Servo Driver Parameters

5.1.1. Classifications of Servo Driver Parameters

There are the following two types of Servo Driver parameters.

Classification Meaning

Parameters for the basic settings that are required for

Driver Parameters . .
operation and adjust servo performance

Parameters that are used to setting and tuning the servo

Motor Parameter
otor Parameters motor

5.1.2. Setting Servo Driver Parameters

Setting Servo Driver Parameters with nEXT Configurator
You can use the nEXT Configurator software to set the Servo Driver parameters.

Refer to the following sections nEXT Configurator Software for details.

Setting Servo Driver Parameters with EtherCAT (CoE) Communications

You can set objects 2000h to 26FFh with EtherCAT(CoE) communications to set the Servo Driver
parameters

When you use EtherCAT (CoE) communications objects, you must write the Servo Driver parameters to
non-volatile memory.

To write the Servo Driver parameters to non-volatile memory, set the store parameters (2700h) object.
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5 - Basic Functions That Require Setting before Operation

5.2. Limit and Related Settings

Limit is a function of the Servo Driver that forces the Servomotor to stop in response to a signal input from
a limit switch that is activated when a moving part of the machine exceeds the safe range of movement.

The Limit signals include the POT (Forward Drive Prohibit) and the NOT (Reverse Drive Prohibit) signals.

You use the POT and NOT signals to stop the machine by installing limit switches at the positions where
you want to stop the machine that is operated by the Servomotor.

A Servo Driver wiring example is provided below.

@7 Forward direction of motor

0 | ] .
I — Servo Driver

Servo Motor
LlTlth LlTlth NOT
switc| switc| /o

poT | Connector

5.2.1. Limit Signals
The limit signals include the POT (Forward Drive Prohibit) and the NOT (Reverse Drive Prohibit) signals.

Type Signal Signal Status Allocated value
POT ON Forward drive is enabled (actual operation).

Input OFF Forward drive is prohibited (forward limit).
NOT ON Reverse drive is enabled (actual operation).

OFF Reverse drive is prohibited (reverse limit).

You do not need to wire the limit input signals if you are not going to use the limit function

You can use nEXT Configurator to allocate the POT and NOT signal to I/O connector pins. Refer to the
following sections for details.

+ Connecting I/O Signals
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5 - Basic Functions That Require Setting before Operation

5.2.2. Motor Stopping Method for Limit function

Stopping the Servomotor by Setting the Deceleration Time

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pr42 (Deceleration
Time for Servo OFF and Forced Stops).

Pr42
(230Ah)

Deceleration Time for Servo OFF and Forced Stops

Setting Range

Setting Unit

Default setting

When Enabled

0 to 10000

1ms

0

Immediately

If you set Pr42 to 0, the Servomotor will be stopped with a zero speed.

The deceleration time that you set in Pr42 is the time to decelerate the Servomotor from the maximum
motor speed.

36

Maximum speed

Operating speed

N
N
™. Actual deceleration time =
N
N
N

Operating speed

Maximum speed

x Deceleration time (Pr42)

Actual
deceleration time

Pra2
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5 - Basic Functions That Require Setting before Operation

5.3. Holding Brake

5.3.1. Brake Operating Sequence

You must consider the brake release delay time and the brake operation delay time to determine the
brake operation timing, as described below.

Controlword . . . . . .
(6040h) Disable Operation >< Disable Operation >< Disable Operation
Statusword . . . .
(6041h) Disable Operation >< Operation Enabled >< Switched on

Motor power status

Brake (HB) signal

Brake contact section

Power not supplied

Power supplied

Power not supplied

OFF

OFF

*3

OFF

Brake applied

Brake released

Brake applied

*1 . - . - *1

Position/speed
reference

\

*1. The brake delay times is used for servomotors with Holding Brakes when the power supply is switched
on the DC side. You must evaluate the actual brake delay times on the actual equipment before using the
application.

Motor speed

A
y

*2

*2. Before you output a reference from the host controller to the Servo Driver, wait for at least 50 ms plus
the brake release delay time after you send the SV_ON command.

3. Use the following parameters to set the timing of when the brake will operate and when the servo will
be turned OFF.

e Pr64 (Brake Reference-Servo OFF Delay Time), Pr65 (Brake Reference Output Speed Level),
and Pr66 (Servo OFF-Brake Reference Waiting Time).

You can use nEXT Configurator to allocate Holding Brake (HB) signal to I/O connector. Refer to the
following sections for details.

+ Connecting I/O Signals
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5 - Basic Functions That Require Setting before Operation

5.3.2. Output Timing of /BK (Brake) Signal When the Servomotor Is Stopped

When the Servomotor is stopped, the /BK signal turns OFF as soon as the Servo OFF command (Disable
Operation command) is received. Use the servo OFF delay time (Pr64) to change the timing to turn OFF
power supply to the motor after the Servo OFF command (Disable Operation command) is input.

Pr64
(2506h)

Brake Reference-Servo OFF Delay Time

Setting Range Setting Unit Default setting When Enabled

0to 50 10 ms 0 Immediately

When the Servomotor is used to control a

X X . . Controlword Disable Disable
vertical axis, the machine moving part may (6040h) Operation Operation
move slightly due to gravity or an external
force. You can eliminate this slight motion by HB signal ON

setting the servo OFF delay time (Pn506) so _(Brakereleased) | OFF (Brake applied)

that power supply to the motor is stopped after
the brake is applied. Motor power status  poyer supplied Power not
This parameter sets the timing of stopping —=suppled
power supply to the Servomotor while the
Servomotor is stopped.

Pré4

5.3.3. Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the HB signal
will be turned OFF. You can adjust the timing of HB signal output by setting the brake reference output
speed level (Pr65) and the servo OFF-brake reference waiting time (Pr66).

Brake Reference Output Speed Level
(PerGd%?h) Setting Range Setting Unit Default setting When Enabled
0 to Maxspeed RPM 100 Immediately
Servo OFF-Brake Reference Waiting Time
(PerS(()SSh) Setting Range Setting Unit Default setting When Enabled
10 to 100 10 ms 50 Immediately
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5 - Basic Functions That Require Setting before Operation

5.4. Motor Overload Detection Level

The motor overload detection level is the threshold used to detect overload alarms and overload warnings
when the Servomotor is subjected to a continuous load that exceeds the Servomotor ratings.

It is designed to prevent Servomotor overheating during the work.

You can change the detection timing for FFOCh alarms (Continuous Overload). You cannot change the
detection level for FFOBh alarms (Instantaneous Overload).

5.4.1. Detection Timing for Overload Alarms

The nEXT1 Servo Driver has built-in overload protection function, which enables servo motor to work at
maximum 200% of rated torque within 3s.

Maximum torque = 2 * Rated torque

Overload time = 3s
Torque

limit Rated torque

Operating time

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower the overload
alarm detection level to help prevent overheating by setting torque limits. Refer to the following sections
for details.

¢ Selecting Torque Limits

5.5. Setting Unit Systems

You can set the Servo Driver reference units with EtherCAT (CoE) communications. You can set the
following four reference units with EtherCAT communications.

e Position reference unit
The setting procedures are given below.
5.5.1. Setting the Position Reference Unit

Set the position reference unit in position user unit (2701h). The position reference unit setting will be
used for the electronic gear ratio setting.

Index Sl Name Dl Access ~oE Value =2y e
-dex type Mapping EEPROM
0 Number of entries USINT | RO No 2 No
1to 1073741823
2701h 1 Numerator UDINT | RW No (default: 1) Yes
2 Denominator UDINT | RW No lto 107_3741823 Yes
(default: 1)

You can set the position reference unit in ASD configurator software by setting the Driver parameter
Pr38, Pr39. Refer to the following sections for details.

¢ Setting Parameters
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5 - Basic Functions That Require Setting before Operation

5.6. Setting the Regenerative Resistor Capacity

The regenerative resistor consumes regenerative energy that is generated by the Servomotor, e.g.,
when the Servomotor decelerates.

If an External Regenerative Resistor is connected, you must set Pr72 (Regenerative Resistor Value)
and Pr73 (Regenerative Resistor Capacity).

Regenerative Resistor Value
gggor,) Setting Range Setting Unit Default setting When Enabled
0 to 65535 0.1Q 0 Immediately
Regenerative Resistor Capacity
ggglh) Setting Range Setting Unit Default setting When Enabled
- 1Watt 0 Immediately

Set the regenerative resistor capacity to a value that is consistent with the allowable capacity of the
External Regenerative Resistor. The setting depends on the cooling conditions of the External
Regenerative Resistor.

e For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the
capacity (W) of the actually installed regenerative resistor.

e For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the
actually installed regenerative resistor.
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6 - Application Function

6. Application Function

6.1. 1/O Signal Allocations

Functions are allocated to the pins on the 1/O signal connector in advance. You can change the
allocations and the polarity for some of the connector pins. Function allocations and polarity settings are
made with parameters.

This section describes the I/O signal allocations.

6.1.1. Input Signal Allocations

The input signals that you can allocate to the pin on the 1/O signal connector and the parameters are
given in the following table.

Input Signal Name Allocated value
POT Forward Drive Prohibit Input signal 1
NOT Reverse Drive Prohibit Input signal 2
HOME Home signal 3
TP1 Touch Probe 2 Input signal 4
TP2 Touch Probe 2 Input signal 5
DI1 General Input 1 6
DI2 General Input 2 7

The input polarity of each signal is assign the value: high (0) and low (1)
Parameter Settings, Allocated Pins, and Polarities

You can allocate input signal by setting parameter Digital Input x Signal Allocation (x =1 - 6) Pr74to
Pr79. The setting value of Pr74 to Pr79 are given in the following format:

Pr74 = (Polarity << 8) | Allocated value
Example of Changing Input Signal Allocations

The following example shows reversing the POT (Forward Drive Prohibit) signal allocated to Digital Input 1 and the
HOME (Home signal) signal allocated to Digital Input 2.

o Digital Input 1 signal Allocation (Pr74) = 257
o Digital Input 2 signal Allocation (Pr75) =3

You can use nEXT Configurator to Setting Input Signal Allocations. Refer to the following sections for
details.

+ Connecting I/O Signals
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6 - Application Function
6.1.2. Output Signal Allocations

You can allocate the desired output signals to pins 1, 2, and 23 to 26 on the 1/O signal connector. The
output signals that you can allocate to the pin on the I/O signal connector and the parameters are given in
the following table.

Output Signal Name Allocation value
ALM Servo Alarm Output signal 1
COIN Positioning Completion Output signal 2
TGON Rotation Detection Output signal 3
SRDY Servo Ready Output signal 4
CLT Torque Limit Detection Output signal 5
VLT Speed Limit Detection Output signal 6

HB Holding Brake Output Signal 7
DO1 General Output 1 8
DO2 General Output 2 9
DO3 General Output 3 10

Parameter Settings

You can allocate input signal by setting parameter Digital Output x Signal Allocation (x =1 > 4) Pr80 to
Pr83. The setting value of Pr83 to Pr83 are given in the following format:

Pr80 = Allocated value

Example of Changing Input Signal Allocations

The following example shows reversing the COIN (Positioning Completion Output) signal allocated to Digital Output 1
and the HB (Holding Brake Output) signal allocated to Digital Output 2.

e Digital Output 1 signal Allocation (Pr80) = 2
e Digital Output 2 signal Allocation (Pr81) =7

You can use nEXT Configurator to Setting Input Signal Allocations. Refer to the following sections for
details.

+ Connecting I/O Signals
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6 - Application Function
6.2. Operation for Momentary Power Interruptions

Even if the main power supply to the Servo Driver is interrupted momentarily, power supply to the motor
(servo ON status) will be maintained for the time set in Pr67 (Momentary Power Interruption Hold Time).

Momentary Power Interruption Hold Time
ggggh) Setting Range Setting Unit Default setting When Enabled
20 to 50000 1ms 20 Immediately

If the momentary power interruption time is equal to or less than the setting of Pr67, power supply to the
motor will be continued. If it is longer than the setting, power supply to the motor will be stopped. Power
will be supplied to the motor again when the main circuit power supply recovers.
Setting of Pr67 = Momentary power interruption time Setting of Pr67 < Momentary power interruption time
Momentary power interruption

¥ . .
Momentary power interruption

Main circuit
power supply > Momentary power
interruption < Pr67
Main circuit
power supply Momentary power
Setting of Pr67 interruption > Pré7
- > Power supply '
Pr67 continued Setting of Pré7
Motor power Power supplied L Powel_r zot
status pp ./ e supplie
Motor power .
status Power supplied \

Power shut OFF

Information

1. If the momentary power interruption time exceeds the setting of Pn67, the S-RDY (Servo Ready)

signal will turn OFF.

2. The holding time of the Servo Driver control power supply is approximately 100 ms. If control
operations become impossible during a momentary power interruption of the control power
supply, the setting of Pn67 will be ignored and the same operation will be performed as for when

the power supply is turned OFF normally.
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6.3. Selecting Torque Limits

You can limit the torque that is output by the Servomotor, the maximum output torque will always be
limited to the specified forward torque limit (Pr46) and reverse torque limit (Pr47).

Setting the Torque Limits

Forward Torque Limit

ZZ(?Bh) Setting Range Setting Unit Default setting When Enabled
0 to 300 1% 200 Immediately

Reverse Torque Limit
gzg4h) Setting Range Setting Unit Default setting When Enabled

0 to 300

1%

200

Immediately

* Set a percentage of the rated motor torque.

Note: If the setting of Pr46 or Pr47 is too low, the torque may be insufficient for acceleration or

deceleration of the Servomotor.

Without Internal Torque Limits
(Output to the maximum torque is possible)

With Internal Torque Limits

l_ Maximum torque

Speed

Pn46

—  Torque limit

Speed

Pn47
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7. Trial Operation and Actual Operation
7.1. Flow of Trial Operation

The procedure for trial operation is given below.

e Preparation for Trial Operation

Step Meaning Reference
Installation
Install the Servomotor and Servo Driver according
1 to the installation conditions. First, operation is Chapter 3 Servo Driver Installation

checked with no load. Do not connect the
Servomotor to the machine.

Wiring and Connections
2 Wire and connect the Servo Driver. First, Chapter 4 Wiring and Connecting Servo Driver
Servomotor operation is checked without a load.

7.2.Inspections and Confirmations before Trial

3 Confirmations before Trial Operation )
Operation

4 Power ON -

Use the following procedure to execute current loop tuning program.

1. Click to Tuning in toolbar and choose Motor Configuration of the nEXT Configurator
software.

To ensure safe and correct trial operation, check the following items before you start trial operation.

Make sure that the Servo Driver and Servomotor are installed, wired, and connected correctly.
Make sure that the correct power supply voltage is supplied to the Servo Driver.

Make sure that there are no loose parts in the Servomotor mounting.

If you are using a Servomotor with a Holding Brake, make sure that the brake is released in
advance. To release the brake, you must apply the specified voltage to the brake.

A circuit example for trial operation is provided below.

Servo Driver
Power supply
AC DC Control u
Power Motor \% M
w
FG
Main
AC DC
Power Encoder[ :@
BK
24VDC
AC DC
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7.2. Trial Operation for the Servomotor without a Load

You use jogging for trial operation of the Servomotor without a load.

Jogging is used to check the operation of the Servomotor without connecting the Servo Driver to the host
controller. The Servomotor is moved at the preset jogging speed.

Caution

e During jogging, the limit function is disabled. Consider the range of motion of your machine when
you jog the Servomotor.

Preparations
Confirm the following conditions before you jog the Servomotor.

The main circuit power supply must be ON.

There must be no alarms.

The servo must be OFF.

The jogging speed must be set considering the operating range of the machine.

The jogging speed is set with the following parameters.

Soft Start Acceleration/Deceleration Time

Pr40 Setting Range Setting Unit Default setting When Enabled

(2305h) .
0 to 10000 1ms 0 Immediately

You can use nEXT Configurator to operator the Jogging program. Refer to the following sections for
details.

+ Jogging the Servomotor to Test Operation

7.3. Trial Operation with the Servomotor Connected to the Machine
This section provides the procedure for trial operation with both the machine and Servomotor.
Precautions

If you will use a brake, observe the following precautions during trial operation.

» Before you check the operation of the brake, implement measures to prevent vibration from being
caused by the machine falling due to gravity or an external force.

»  First check the Servomotor operation and brake operation with the Servomotor uncoupled from
the machine. If no problems are found, connect the Servomotor to the machine and perform trial
operation again.

Control the operation of the brake with the Holding Brake (HB) signal output from the Servo Driver. Refer
to the following sections for information on wiring and the related parameter settings.

+ Holding Brake

+ Connecting I/O Signals

46 nEXT1 Servo Driver User’s Manual



7 - Trial Operation and Actual Operation

Preparations

Confirm the following items before you perform the trial operation procedure for both the machine and
Servomotor.

Make sure that the Servo Driver is connected correctly to both the host controller and the
peripheral devices.

Limit wiring

Brake wiring

Emergency stop circuit wiring

Host controller wiring

Operating Procedure

1.

2.

© N

Enable the limit signals.

¢ Input Signal Allocations

Make the settings for the protective functions, such as the limit, and the brake.
¢ Limit and Related Settings

¢ Holding Brake

Turn OFF the power supplies to the Servo Driver

The control power supply and main circuit power supply will turn OFF

Couple the Servomotor to the machine.

Turn ON the power supplies to the machine and host controller and turn ON the control power
supply and main circuit power supply to the Servo Driver.

Check the protective functions, such the brake, to confirm that they operate correctly.

Perform trial operation

If necessary, adjust the servo gain to improve the Servomotor response characteristics.

The Servomotor and machine may not be broken in completely for the trial operation. Therefore, let the
system run for a sufficient amount of time to ensure that it is properly broken in.

For future maintenance, save the parameter settings with one of the following methods.
* Use the nEXT Configurator to save the parameters as a file.
* Record the settings manually.

This concludes the procedure for trial operation with both the machine and Servomotor.
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7.4. Convenient Function to Use during Trial Operation

This section describes some convenient operations that you can use during trial operation. Use them as
required.

Program Jogging

You can use program jogging to perform continuous operation with a preset operation pattern, travel
distance, movement speed, acceleration/deceleration time, waiting time, and number of movements.

You can use this operation when you set up the system in the same way as for normal jogging to move
the Servomotor without connecting it to the host controller in order to check Servomotor operation and
execute simple positioning operations.

Program Jogging Operation Pattern

Value Setting Operation Pattern

Number of movements

(Waiting time >

I I
I I
I I
Movement | Travel | Travel
0 F_orward travel Speed | distance | distance

distance) x 3 3

Number of ; I — ‘

i

movements ‘p—q: ! ! [

I I I

Waiting Acc/ Dec Waiting
Time Time Time

Number of movements

(Waiting time >

Reverse travel Movement Travel
l distance) X Speed distance
Number of R S T AR VY S
movements i
|
Waiting Acc/ Dec Waiting
Time Time Time

(Waiting time >

Forward travel Number of ‘movements Number of movements

. 1
distance) x }

| Acc/ D
NUm ber Of | Travel Travel Waiting (E|":imeec Waiting Movement
2 movements 2> i/ distance! distance Time ’—ﬂ—‘ ! Time Speed

(Waiting time 2 | gpeea0 :‘ ‘ 3
Reverse travel e T T el A Vovement

. aiting aiting | ravel ravel ovemen
d|stance) X Time Acc/ Dec Time ' distance distance Speed
Number of Time
movements
(Waiting time >
Reverse travel Number of movements Number of movements
distance) x ‘ ‘
Number of Acdl Dec
movements 9 ‘V\_Ira_ltlng ’—ﬁnL‘ ‘V\_lrgiting Travel dTravel Movegnent

| | distance i Spee
3 el !  Time j Time | ‘ istance

(Waiting time > Speed 0 \ : ‘
F,Orward traVel Travel Travel Waiting \—v—l ‘Waitingi Movement
dlStance) X distance distance Time Acc/ Dec Time ' Speed
Number of me
movements
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Value Setting Operation Pattern
Number of movements
(Waiting time> (= —— e
Forward travel 1
distance > 1 Movement
4 Waiting time > || Speed
Reverse travel 3
. Speed 0
distance) x
Number of | Travel Movement
movements Waiting Acc/ Dec Waiting distance Speed
Time Time Time
Number of movements
(Waiting time > — : —~
L S N TR
Reverse travel ! Aol bec ;
distance > ! Waiting Time Waiting Travel i | Movement
5 Waiting time > Time i i Time distance i Speed
Forward travel coneo —’"L] ] ll’”il y ‘
. ee " " !
distance) x P ! ! w
Num ber Of | Travel | Movement
movements i distance i Speed
| i

You can use nEXT Configurator to operator the Jogging program. Refer to the following sections for

details.

¢ Perform Trial Operation with a Program
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8. Tuning

8.1. Overview and Flow of Tuning

Tuning is performed to optimize response by adjusting the servo gains in the Servo Driver. The servo
gains are set using a combination of parameters, such as parameters for the current loop gain, speed
loop gain, position loop gain and filters. These parameters influence each other, so you must consider the
balance between them.

The basic tuning procedure is shown in the following flowchart. Make suitable adjustments considering
the conditions and operating requirements of your machine.

Check Wiring and Connecting Servo Driver

}

Set Up Motor and Encoder

;

Tuning Current Loop

No
Yes
Execute Comutation
!
Tuning Speed and Position Loop
No

Results acceptable?
Yes

End
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8.1.1. Tuning Functions

The following table provides an overview of the tuning functions.

Tuning Function

Outline

Reference

Set up motor and
encoder

This step requires the user to enter the necessary
parameters of the motor, this step is required before
proceeding to the next steps.

Configuring the Servo
Motor

Tuning Current Loop

The following parameters are adjusted with the internal
current reference in the Servo Driver during operation. You
can adjust the servo gains to adjust the response.

e  Current Loop Gain

Tuning Current Loop

Execute commutation

This automatic adjustment function is designed to
determine motor phase and calculate some motor
parameters.

Execute Commutation

Tuning Speed and
Position Loop

The following parameters are adjusted with the position
reference or speed reference input from the host controller
when the machine is in operation. You can adjust the servo
gains to adjust the response.

e Gains (position loop gain and speed loop gain)

o Filters (torque reference filter and notch filters)

Tuning Speed and
Position Loop

8.2. Monitoring

Methods

You can use the data tracing function of the nEXT Configurator for monitoring. If you perform manual
tuning, always use the above functions to monitor the machine operating status and Servo Driver signal
waveform while you adjust the servo gains.

Check the adjustment results with the following response waveforms.

e  Current Control

Item Unit
Current Reference mA
Current Feedback mA
e Position Control
Item Unit
Torque reference %
Feedback speed RPM
Position reference speed RPM

Position deviation

Reference units

e Speed Control

Item

Unit

Torque reference

%

Feedback speed

RPM

Reference speed

RPM
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8.3. Precautions to Ensure Safe Tuning
Perform the following settings in a way that is suitable for tuning.
8.3.1. Limit Settings

Limit settings are made to force the Servomotor to stop for a signal input from a limit switch when a
moving part of the machine exceeds the safe movement range.

Refer to the following section for details.

¢ Limit and Related Settings
8.3.2. Torque Limit Settings

You can limit the torque that is output by the Servomotor based on calculations of the torque required for
machine operation. You can use torque limits to reduce the amount of shock applied to the machine when
problems occur, such as collisions or interference. If the torque limit is lower than the torque that is
required for operation, overshooting or vibration may occur.

Refer to the following section for details.
¢ Selecting Torque Limits
8.3.3. Setting the Position Deviation Overflow Alarm Level

The position deviation overflow alarm is a protective function that is enabled when the Servo Driver is
used in position control.

If the alarm level is set to a suitable value, the Servo Driver will detect excessive position deviation and
will stop the Servomotor if the Servomotor operation does not agree with the reference.

The position deviation is the difference between the position reference value and the actual position.

You can calculate the Position Deviation Overflow Alarm Level (Pr68) [setting unit: position units] with the
following formula.

Encoder resolution  Denominator '

*2
100 x Pr04 X “Numerator  * (12102)

Pr68 > maximum motor speed x

*1. Refer to the following section for details.
¢ Setting Unit Systems

*2. The underlined coefficient “x (1.2 to 2)” adds a margin to prevent an FF11h alarm (Position Deviation
Overflow) from occurring too frequently

If you set a value that satisfies the formula, an FF11h alarm (Position Deviation Overflow) should not
occur during normal operation.

If the Servomotor operation does not agree with the reference, position deviation will occur, an error will
be detected, and the Servomotor will stop.

The following calculation example uses a Rotary Servomotor with a maximum motor speed of 5000 and
an encoder resolution of 1048576 (20 bits). PrO4 is set to 100. Denominator / Numerator=1/1

Pré8 = 5000 x 1048576 / 100 x 100 x 1/1 x 2 = 1048576

52 nEXT1 Servo Driver User’s Manual



8 - Tuning

If the acceleration/deceleration rate required for the position reference exceeds the tracking capacity of
the Servomotor, the tracking delay will increase and the position deviation will no longer satisfy the above
formulas. If this occurs, lower the acceleration/deceleration rate so that the Servomotor can follow the
position reference or increase the position deviation overflow alarm level.

Related Parameters

Pr68
(2520h)

Position Deviation Overflow Alarm Level

Setting Range

Setting Unit

Default Setting

When Enabled

1to01,073,741,823

1 reference unit

Immediately

Related Alarms

Alarm Number Alarm Name Alarm Meaning

The setting of Position Deviation Overflow Alarm Level
Pr68 (2520h) was exceeded by the position deviation while
the servo was ON.

Position Deviation

FF11h Overflow

8.3.4. Setting the Position Deviation Overflow Alarm Level at Servo ON

If the servo is turned ON when there is a large position deviation, the Servomotor will attempt to return to
the original position to bring the position deviation to 0, which may create a hazardous situation. To
prevent this, you can set a position deviation overflow alarm level at servo ON to restrict operation.

The related parameters and alarms are given in the following tables.

Related Parameters

Position Deviation Overflow Alarm Level at Servo ON
Setting Unit
1 reference unit -

Pr70

(2526h) When Enabled

Immediately

Setting Range
1t01,073,741,823

Default Setting

Related Alarms

Alarm Number Alarm Name Alarm Meaning

This alarm occurs if Servo ON command is executed after
the position deviation exceeded the setting of Position
Deviation Overflow Alarm Level Pr70 (2526h) at Servo ON
while the servo was OFF.

Position Deviation
Overflow Alarm at
Servo ON

FF12h

Refer to the following section for information on troubleshooting alarms.

¢ Resetting Alarms
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8.4. Manual Tuning

Servo Gains
Position control loop
Speed control loop
Speed S i. 7777777777777777777777777
Speed pattern | Movement Speed ‘ \ Servomotor
reference | + L Position | reference | + |
» Deviation | | Io:))s gin L1 Speed Control Current (! power A M
counter ng ! Section - | control converter i
. p ! Kpv and Kiv section i
Time |
r Current loop :
| Speed loo
Position Loop L,,,,p 77777 Fi777777777777777777777777777777771 I E
Encoder
Host controller J Servo Driver

Kp: Position loop gain (Pr04)

Kpv: Speed loop gain (Pr02)

Kiv: Speed loop integral (Pr03)

Ft: First stage first torque filter frequency (Pr44)

In order to manually tune the servo gains, you must understand the configuration and characteristic of the
Servo Driver and adjust the servo gains individually. In most cases, if you greatly change any one
parameter, you must adjust the other parameters again. To check the response characteristic, you must
prepare a measuring instrument to monitor the output waveforms from the analog monitor.

The Servo Driver has three feedback systems (the position loop, speed loop, and current loop), and the
response characteristic must be increased more with the inner loops. If this relationship is not maintained,
the response characteristic will suffer and vibration will occur more easily.

You can use manual tuning to set the servo gains in the Servo Driver to increase the response
characteristic of the Servo Driver. For example, you can reduce the positioning time for position control.

You can monitor the servo gains and closed loop response in nEXT Configurator. Refer to the following
sections for details.

¢ Monitoring machine Operation Status and Signal Waveforms
Adjusted Servo Gains
You can set the following gains to adjust the response characteristic of the Servo Driver.
e Pr02: Speed Loop Gain
e Pr03: Speed Loop Integral Gain
e Pr04: Position Loop Gain

e Pr44: First Stage First Torque Reference Filter Frequency

54 nEXT1 Servo Driver User’s Manual



8 - Tuning

¢ Position Loop Gain

The position loop gain determines the response characteristic of the position loop in the Servo
Driver.

If you can increase the setting of the position loop gain, the response characteristic will improve and
the positioning time will be shortened. However, you normally cannot increase the position loop gain
higher than the inherit vibration frequency of the machine system. Therefore, to increase the setting

of the position loop gain, you must increase the rigidity of the machine to increase the inherit
vibration frequency of the machine.

Pro4
(2102h)

Position Loop Gain

Setting Range

Setting Unit

Default Setting

When Enabled

10 to 1000

100

Immediately

¢ Speed Loop Gain

This parameter determines the response characteristic of the speed loop. If the response characteristic of

the speed loop is low, it becomes a delay factor for the position loop located outside of the speed loop.
This will result in overshooting and vibration in the speed reference. Therefore, setting the speed loop
gain as high as possible within the range that will not cause the machine system to vibrate will produce a

stable servo system with a good response characteristic.

Pro4
(2102h)

Speed Loop Gain

Setting Range

Setting Unit

Default Setting

When Enabled

10 to 1000

100

Immediately

¢ Speed Loop Integral Gain

To enable response to even small inputs, the speed loop has an integral element. The integral element
becomes a delay factor in the servo system. If the Integral gain is set too low, overshooting will occur,

positioning settling time will increase, and the response characteristic will suffer.

Pro4
(2102h)

Speed Loop Gain

Setting Range

Setting Unit

Default Setting

When Enabled

10 to 1000

100

Immediately

¢ Torque Reference Filter

As shown in the following diagram, the torque reference filter contains a first order lag filter and notch
filters arranged in series, and each filter operates independently.

Torque
Reference ~—»
before filter

First order Low

Pass Filter: o—

Frequency

—~—
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Low pass Filter

First Notch
Filter:
Frequency

Depth
Width

~

Notch Filter

Second Notch
Filter:

Frequency
Depth
Width

~

Notch Filter
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Torque Reference Low Pass Filter

If you suspect that machine vibration is being caused by the Servo Driver, try adjusting the torque
reference filter time constant. This may stop the vibration. The lower the value, the better the control
response characteristic will be, but there may be a limit depending on the machine conditions.

First Stage Torque Reference Filter Frequency
Pri7 Setting Range Setting Unit Default Setting When Enabled
0 to 5000 1Hz 0 Immediately

Notch Filters

The notch filter can eliminate specific frequency elements generated by the vibration of sources such as
resonance of the shaft of a ball screw.

The notch filter puts a notch in the gain curve at the specific vibration frequency (called the notch
frequency). The frequency components near the notch frequency can be reduced or removed with a
notch filter.

Notch filters are set with three parameters for the notch filter frequency, notch filter Q value, and notch
filter depth. This section describes the notch filter Q value and notch filter depth.

e Notch filter Q Value

The setting of the notch filter Q value determines the width of the frequencies that are filtered for the
notch filter frequency. The width of the notch changes with the notch filter Q value. The larger the notch
filter Q value is, the steeper the notch is and the narrower the width of frequencies that are filtered is.

The notch filter frequency characteristics for different notch filter Q values are shown below.

Magnitude (dB)

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.
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¢ Notch filter Depth

The setting of the notch filter depth determines the depth of the frequencies that are filtered for the notch
filter frequency. The depth of the notch changes with the notch filter depth. The smaller the notch filter
depth is, the deeper the notch is, increasing the effect of vibration suppression. However, if the value is
too small, vibration can actually increase.

The notch filter is disabled if the notch filter depth is set to 1

The notch filter frequency characteristics for different notch filter depths are shown below.

Magnitude (dB)

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.

You can enable or disable the notch filter with Driver Parameters Pr51, Pr55 and Pr59

Parameter Meaning When Enabled
P51 0 Disable first state notch filter
r
1 Enable first state notch filter
0 Disable second state notch filter )
Prs5 - Immediately
1 Enable second state notch filter
Pr5g 0 Disable third state notch filter
r
1 Enable third state notch filter
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Set the machine vibration frequencies in the notch filter parameters.

58

First Stage Notch Filter Frequency

Pr52 Setting Range Setting Unit Default Setting When Enabled
50 to 5000 1Hz 5000 Immediately
First Stage Notch Filter Q value
Pr53 Setting Range Setting Unit Default Setting When Enabled
50 to 1000 0.01 70 Immediately
First Stage Notch Filter Depth
Pr54 Setting Range Setting Unit Default Setting When Enabled
0 to 1000 0.001 0 Immediately
Second Stage Notch Filter Frequency
Prs56 Setting Range Setting Unit Default Setting When Enabled
50 to 5000 1Hz 5000 Immediately
Second Stage Notch Filter Q value
Prs57 Setting Range Setting Unit Default Setting When Enabled
50 to 1000 0.01 70 Immediately
Second Stage Notch Filter Depth
Pr58 Setting Range Setting Unit Default Setting When Enabled
0 to 1000 0.001 0 Immediately
Third Stage Notch Filter Frequency
Pré0 Setting Range Setting Unit Default Setting When Enabled
50 to 5000 1Hz 5000 Immediately
Third Stage Notch Filter Q value
Pré1 Setting Range Setting Unit Default Setting When Enabled
50 to 1000 0.01 70 Immediately
Second Stage Notch Filter Depth
Pr62 Setting Range Setting Unit Default Setting When Enabled
0 to 1000 0.001 0 Immediately
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8.5. Additional Adjustment Functions

This section describes the functions that you can use to make adjustments after you perform tuning
procedure.

8.5.1. Speed Feedforward

The feedforward function applies feedforward compensation to position control to shorten the positioning
time.

Pro9 Prio
- - Speed Feedforward Filter
Feedforward Frequency
+
Position reference pulses|  + ~ :I Position loop gain (Kp) 3
| Feedback pulses
Speed Feedforward
(P;fg?h) Setting Range Setting Unit Default Setting When Enabled
0to 100 1% 0 Immediately
Speed Feedforward Filter Frequency
(Pzrllgsn) Setting Range Setting Unit Default Setting When Enabled
0 to 5000 1Hz 0 Immediately

8.5.2. Speed Feedback Filter

You can set a first order lag filter for the speed feedback in the speed loop. This ensures smooth changes
in the feedback speed to reduce vibration. If a large value is set, it will increase the delay and make
response slower.

Speed Feedback Filter Frequency
(er(;g-h) Setting Range Setting Unit Default Setting When Enabled
0 to 5000 1Hz 2000 Immediately
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8.5.3. Gain Switching

You can use gain switching to shorten the positioning time by increasing the gains during positioning and
suppressing vibration by decreasing the gains while stopping.

Gain switching selection

Gain switching based on Torque Reference Level

Speed N

Level

Switching level

Switching level

1st 2nd 1% gain 2nd 1st

Gain switching based on Position Speed Reference
Level

Motor speed or
commanded
speed S

| Level I

1st 2" gain 1st

Gain switching based on Position Deviation Level

Speed N

Deviation pulse
| Level I

1st 2™ gain 1st

Gain switching based on Position Complete signal
(COIN)

Speed N

COIN

1st 2" gain 1st

Gain Switching Selections

Driver Parameter Function

When Enabled

Pr13

(210Bh)

0

Fixed to First gain

Fixed to Second gain

Use the internal torque reference as the condition

Use the speed reference as the condition

Immediately

Use the position deviation error as the condition

Q| W|N|PF

Use the position complete as the condition
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Gain Switching Combinations

Sellect Speed Loop Gain Speed Loop Integral Position Loop Gain Torque _Reference

Gains Gain Filter

. Speed Loop - . First State First Torque
g(?tltri]n s1 Proportional Gain ég?ﬁ?;gg? Integral (F)F?r?)lill;) n Loop Gain Reference Filter

9 (Pro2) Frequency (Pr44)

. Second Speed Loop " First State Second
Gain . . Second Speed Loop Second Position Loop .
Settings 2 Proportional Gain Integral Gain (Pr07) Gain (Pr08) Torque Reference Filter

(Pro6)

Frequency (Pr45)

Relationship between the Waiting Times and Switching Times for Gain Switching

Switching

Waiting time | time

1% Position Loop Gain |

2" position Loop Gain

COIN

!

Switching condition satisfied

Parameters Related to Automatic Gain Switching

Gain Switching Time 1

(Pzrll:;h) Setting Range Setting Unit Default Setting When Enabled
0 to 65535 1ms 0 Immediately
Gain Switching Time 2

(Pzrll:EZh) Setting Range Setting Unit Default Setting When Enabled
0 to 65535 1ms 0 Immediately
Gain Switching Waiting Time 1

(Pzrlls?Sh) Setting Range Setting Unit Default Setting When Enabled
0 to 65535 1ms 0 Immediately
Gain Switching Waiting Time 2

(Pzrngh) Setting Range Setting Unit Default Setting When Enabled
0 to 65535 1ms 0 Immediately
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8.3. Diagnostic Tools
8.5.4. Mechanical Analysis

Overview

You can connect the Servo Driver to a computer to measure the frequency characteristics of the machine.
This allows you to measure the frequency characteristics of the machine without using a measuring
instrument.

The Servomotor is used to cause machine vibration and then the speed frequency characteristics for the
motor torque are measured. The measured frequency characteristics can be used to determine the
machine resonance.

You determine the machine resonance for use in servo tuning and as reference for considering changes
to the machine. The performance of the servo cannot be completely utilized depending on the rigidity of
the machine. You may need to consider making changes to the machine.

The information can also be used as reference for servo tuning to help you adjust parameters, such as
the servo rigidity and torque filter time constant.

You can also use the information to set parameters, such as the notch filters.
You can use nEXT Configurator to execute this function. Refer to the following sections for details.

¢ Displaying Machine Frequency Characteristics on a Graph
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9. EtherCAT Communications
9.1. EtherCAT Slave Information

You can use an EtherCAT slave information file (ESI) to configure the EtherCAT master.

The ESI file contains general information on EtherCAT communications settings that are related to the

Servo Driver settings.

9.2. EtherCAT State Machine

The EtherCAT state machine is used to manage the communications states between the master and
slave applications when EtherCAT communications are started and during operation, as shown in the
following figure. Normally, the state changes for requests from the master.

<Power ON>

Initialization

Pre-Operational

Safe-Operational

Operational
State Description

» Mailbox communications are not possible.

INIT o .
» Process data communications are not possible.
» The master sets the DL address and Sync Manager channels for mailbox
communications.

INIT => PRE-OP » The master initializes DC clock synchronization.

» The master requests the Pre-Operational state.
» The master sets the AL control register.
*» The slaves check whether the mailbox was initialized correctly.

PRE-OPERATIONAL
(PREOP)

» Mailbox communications are possible.
» Process data communications are not possible.

PREOP => SAFEOP

» The master sets the Sync Manager channels and FMMU channels for process data.
» The master uses SDOs to set the PDO mappings and the Sync Manager PDO
Assignment parameters.

» The master requests the Safe-Operational state.

* The slaves check whether the Sync Manager channels for process data
communications and, if required, the distributed clock settings are correct.

SAFE-OPERATIONAL
(SAFEOP)

» Mailbox communications are possible.
» Process data communications are possible. However, only the input data is valid.
The output data is still not valid.

SAFEOP => OP

* The master sends valid output data.
» The master requests the Operational state.

OPERATIONAL (OP)

* Mailbox communications are possible.
* Process data communications are possible.
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9 - EtherCAT Communications

9.3. PDO Mappings

The process data that is used in process data communications is defined in the PDO mappings. PDO
mappings are definitions of the applications objects that are sent with PDOs. The PDO mapping tables
are in indexes 1600h to 1603h for the RxPDOs and indexes 1A00h to 1A03h for the TxPDOs in the object
dictionary.

The following figure shows an example of PDO mappings.

Object dictionary

2 Index Sub Object contents

% 1ZZZ hex | 01 hex | 6TTT hex TT hex 8

-g 1Z7ZZ hex | 02 hex | 6UUU hex UU hex | 8

§ 1ZZZ hex | 03 hex | 6YYY hex YY hex |16 !—__;iiiiiiii] 7777777777 |

___PEJ_L_elgt_h_:iz_b_it____l | Object A | Object B | Object D

6TTT hex | TT hex Object A

@ | 6UUU hex | UU hex Object B

gi%‘ 6VVV hex | VV hex Object C

é 6YYY hex | YY hex Object D

% 6277 hex | ZZ hex Object E

o

<

In addition to the above PDO mappings, PDOs have to be assigned to the Sync Managers to exchange
EtherCAT process data. The Sync Manager PDO assignment objects (1C12h and 1C13h) establish the
relationship between these PDOs and the Sync Managers.

The following figure shows an example of a Sync Manager and the PDO mappings.

g _é Index Sub Object contents
%E 1IC1Zhex | 1 1A00 hex
§E| 1c1zhex | 2 1A01 hex
§§ 1C1Zhex | 3 1A03 hex '
n © Sync manager entity Z
| PDO A I PDO B I PDO D
1A00 hex PDO A 4[
" 1A01 hex PDO B
g 1A02 hex PDO C
% 1A03 hex PDO D
% 1A04 hex PDO E
= 1A05 hex PDO F
1A06 hex PDO G
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9.3.1. Default PDO mappings

The following table shows the default PDO mappings for the Servo Driver.

The defaults are defined in the EtherCAT slave information file (ESI).

e First PDO Mapping (Position, Torque Limit, and Touch Probe)

RXPDO Controlword Targ_et Targgt Target Digital Touc_h probe
(1600h) (6040h) position velocity torque outputs function
(607Ah) (60FFh) (6071h) (60FEh) (60B8h)
Position Torque Following Touch Touch Touch Diaital
TXPDO Statusword | actual actual errtor | probe probe 1 probe 2 . |g|tta
(1A00h) (6041h) value value Sglﬂs status position position '(g%l::;h)
(6064h) (6077h) (60F4h) (60B9h) (60BAhN) (60BCh)

e Second PDO Mapping (Cyclic Synchronous Position): Default PDO Assignments

- Touch
RxPDO Controlword Tar?t?tn D'?'tal probe
(1601h) | (6040h) pé’(f? th Ogo"F"l‘Eﬁ function
( ) ( ) (60B8h)
Position Touch Touch Touch Digital
TxXPDO Statusword | actual probe probe 1 probe 2 inputs
(1A01h) (6041h) value status position position (60FDh)
(6064h) (60B9h) (60BAh) (60BCh)

Third PDO Mapping (Cyclic Synchronous Velocity)

RxPDO Controlword Target Digital
velocity outputs
(1602h) | (6040h) (60FFh) (60FEh)
Position Digital
;rf:(?z()) fggﬁsr:/;/ord actual value | inputs
(6064h) (60FDh)
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9.4. Synchronization with Distributed Clocks

The synchronization of EtherCAT communications is based on a mechanism called a distributed clock.
With the distributed clock, all devices are synchronized with each other by sharing the same reference
clock. The slave devices synchronize the internal applications to the SyncO events that are generated
according to the reference clock.

You can use the following synchronization modes with EtherCAT (CoE). You can change the
synchronization mode in the Sync Control registers (ESC registers 0x980 and 0x981).

* Free-Run (ESC register 0x980 = 0x0000)
In Free-Run mode, the local cycle is independent from the communications cycle and master cycle.
* DC Mode (ESC register 0x980 = 0x0300)
In this mode, the Servo Driver is synchronized with the host controller (master) on the SyncO event.
The following figure gives a timing chart for DC synchronization.

Host controller

(master) | Master application task | Master application task Master application task
H N N e - A R
Shift time
Network
Frame | U Frame | U Frame| U
e | T T T T T T T T T T Tlsyncoshifttime [T TTTTTTTTTT FT
Slave Y
—— Synco | SyncO I
SO SO | event ) SO | event ] SO
Cycle time (1C32h:02) Cycle time (1C32h:02) Cycle time (1C32h:02)
Shift time (1C33h:03) Shift time (1C32h:03)
v v A 4 A
Calc and copy time ]
ﬁ (1C33h:06) Calc and copy time ﬂ
(1C32h:06)

Input Latch Outputs Valid
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Sub- PDO Data .
Index Trlen Name Access Mapping | Type Description

Sync Manager channel 2 (process data output) synchronization
Current status of DC mode

1 Synchronization type | RO No UINT 0: Free-run
1: DC mode (synchronous with Sync0)
Sync0 event cycle [ns]

. (The value is set by the master via an
2 Cycle time RO No UDINT ESC register)
1C32h Range: 500000 x n (n = 1 to 8)[ns]
The time between the SyncO event
- and Outputs Valid (the time from

3 Shift ime RO No UDINT Sync0 until the output is input to the
Servo Driver).
The time from the Sync0 event until

4 Calc and copy time RO No UDINT | the output data from Sync Manager 2
is read.

Sync Manager channel 3 (process data input) synchronization
500000 x n (n =1 to 8)[ns]
Range: 0 to (Sync0 event cycle -

1C33h 3 Shift time RW No UDINT | 500000)[ns]
The time between the Sync0 event
and Inputs Latch.
. The time for copying the input process
6 Calc and copy time RO No UDINT data to the Sync Manager 3 area.

9.5. Emergency Messages

Emergency messages are triggered by alarms and warnings detected within the Servo Driver. They are
sent via the mailbox interface.

An emergency message consists of eight bytes of data as shown in the following table.

Byte o | 1 2 3 4 5 6 7
Error Manufacturer-specific error field
Description | EMergency error code | register Reversed -
P (FFOOh)™ (object Servo Driver ., | Reversed
0x1001) alarm/warning code"

Example Emergency message:

Emergency message

Meaning

FF00,08,00 16 FF 00 00

Error occurs
Fault code: FF16h - Encoder Communication Error

FF00,08,00 08 FF 00 00

Error occurs
Fault code: FFO8h - Main Under Voltage

*1: The manufacturer-specific error code is always FFOOh.

*2: For details on Servo Driver alarms, refer to troubleshooting alarm on part 12.1.
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10. CiA402 Drive Profile

10.1. Device control

You use the controlword (6040h) to execute device control for the Servo Driver according to the following
state transitions. You can use the statusword (6041h) to monitor the device status of the Servo Driver.

10.1.1.

68

State Machine Control Commands

Bits in Controlword (6040h)

Command : :
Bit 7 Bit 3

Bit 2 Bit 1

Bit 0

Shutdown

Switch ON

—| o
[ S

Switch ON + enable Operation

Disable Voltage

Quick Stop

Disable Operation

o|lo|oo|O|O|O|O
1
1

| O
R|O|O

Enable Operation

RlRr|Rr|o|lkRr|kR|R

Fault Reset 0~->1 -

10.1.2.

Bits in Statusword (6041h)

Bit

Data Description

Remarks

Ready to Switch ON

Switch ON

Operation Enabled

Fault

Voltage Enabled

Quick Stop

Switch ON Disabled

Warning

Active Mode Stop

OO |N|oO|O|A~[W|N|[F|[O

Remote

=
o

Target Reached

[
I

Internal Limit Active

| e
w (N

Operation Mode Specific

[EEN
SN

Torque Limit Active

=
(63}

Safety Active
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69

10.1.3. Related Objects
Index Subindex Name Access M;?p(i)ng Unit .?;;2
0x6040 0 Controlword RW Yes UINT
0x6041 0 Statusword RO Yes UINT
0x605A 0 Quick stop option code RW No INT
0x605B 0 Shutdown option code RW No INT
0x605C 0 Disable operation option code RW No INT
0x605D 0 Halt option code RW No INT
0x605E 0 Fault reaction option code RW No INT
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10.2. Modes of Operation

The Servo Driver supports the following modes of operation.

*  Cyclic Sync Position Mode
* Homing Mode

10.2.1. Related Objects
Index Subindex Name Access PDQ Unit Data Type
mapping
0x6060 0 Modes of operation RW Yes SINT
0x6061 0 Modes of operation display RO Yes SINT
0x6502 0 Supported drive modes RO No UDINT

70

NnEXT1 Servo Driver User’s Manual



10 - CiA402 Drive Profile

10.3. Position Control Modes

10.3.1.

Cyclic Synchronous Position Mode

The Cyclic Synchronous Position Mode is used for the interpolated positioning in the same way as the

Interpolated Position Mode. In this mode, speed and torque compensations can be specified by the

master to enable speed and torque feedforward.

The interpolation time period defines the interval at which the Target Position is updated. Interpolation is
performed in the Servo Driver according to this setting. The target position is interpreted as an absolute
value.

The following figure shows the block diagram for the Cyclic Synchronous Position Mode.

Torque offset (60B2h)

Multiplier
Velocity offset (60B1h) [Vel uing] Velocity
user unit
(2702h:1, 2702h:2)
Multiplier
Target position (607A)
Position | [Pos uint] Position
o limit user unit
Software position limit (607D) function (2701h:1, 2701h:2)
—_—

Quick stop deceleration (6085h)

Multiplier

Quick stop option code (605Ah)

Acceleration
user unit

Position

(2703h:1, 2703h:2)

Trajectory

Position
Demand
Intemnal
Value
(60FCh)

Generator

Interpolation time period (60C2h)

Position
control

Speed
control

Torque
Control
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Torque actual value (6077h)
-

Torque unit

Velocity actual value (606Ch)

multiplier
(2704h:1, 2704h:2)

bmmmmmm e e |

Velocity
user unit

Position actual value (6064h)
-

(2702h:1, 2702h:2)

Encoder

Position
user unit

(2701h:1, 2701h:2)

Position actual
internal value (6063h)
la -

Position actual
internal value (6063h)

Position

Position actual value (6064h)
-

Following error window time out (6066h)

Following error in statusword

'

(6041h)
Following

window time
(6068h)

lg- 2

Following error

window
comparator

|

)

+
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Related Objects

Index Subindex Name Access M;?p?ng Unit Data Type

607Ah 0 Target position RW Yes Pos. unit UINT
Software position limit

607Dh 1 Min position limit RW No Pos. unit DINT
2 Max position limit RW No Pos. unit DINT

6084h 0 Profile deceleration RW No Acc. unit UDINT

6085h 0 Quick stop deceleration RO Yes Acc. unit DUINT

60B1h 0 Velocity offset RW Yes Vel. unit UDINT

60B2h 0 Torque offset RW Yes Trg. unit INT
Interpolation time period

60C2h 1 Interpolation time period value | RO No - USINT
2 Interpolation time index RO No - SINT
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10.4. Homing

The following figure shows the relationship between the input objects and the output objects in the
Homing Mode. You can specify the speeds, acceleration rate, and homing method. You can also use
home offset to offset zero in the user coordinate system from the home position.

Controlword (0x6040)

Homing method (0x6098) Statusword (0x6041)
Homing speeds (0x6099) Homing

method Position demand internal value (Ox60CH)
Homing acceleration (0x609A) or position demand value (0x6062)

Home offset (0x607C)

10.4.1. Related Objects

. PDO .

Index Subindex Name Access Mapping Unit Data Type
6040h 0 Controlword RW Yes - UINT
6041h 0 Statusword RO Yes - UINT
607Ch 0 Home offset RW No Pos.Unit DINT
6098h 0 Homing method RO Yes - SINT

Homing speeds
6009h |1 Speed during search for RW Yes Vel.unit | UDINT
switch
2 Speed during search for zero RW Yes Vel. unit UDINT
609Ah 0 Homing acceleration RW Yes Acc. unit UDINT
10.4.2. Homing Method (0x6098)

Value Definition Description

0 - No homing (Default setting)
With this method, homing starts in the negative direction if the negative
limit switch is inactive. The home position is the first index pulse that is
detected after the negative limit switch becomes inactive.
1
Homing with the negative I:I' — L '|:|
1 limit switch input P :
(LIMIT+) signal and (i lQ
index pulse T
Index pulse E !I I " I
Negative limit switch '
(UMIT) .
:;';Tg\llat\év# ?nthuet positive With this method, homing starts in the positive direction if the positive limit
2 11np switch is inactive. The home position is the first index pulse that is
(LIMIT+) signal and d d after th itive limit switch b ) )
index pulse etected after the positive limit switch becomes inactive.
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Value Definition

Description

J——0 i
ai—

Homing with the home
3 switch input (HOME)
signal and index pulse

I
Index pulse i
Positive limit switch E
(LUMIT+) -
= [
[ | | . ]

i
[}
oD
-
Index pulse " E" " "
]

Home Switch (HOME) N . N

Homing with the home
4 switch input (HOME)
signal and index pulse

|:|' D. '|:|
—®

]
Index pulse ll i ll ll
]

Home Switch (HOME) —I—l_

Homing with the home
5 switch input (HOME)
signal and index pulse

I ]

Index pulse

Home Switch (HOME)

Homing with the home
6 switch input (HOME)
signal and index pulse

I ]

Index pulse

Home Switch (HOME)
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Value Definition Description
l—— =]
[
Do '
« @ : D)
¥ =
Homing with the home @ |
switch input (HOME) - !
7 signal, the positive limit G | i
switch input (LIMIT+) Y i
signal and index pulse Index pulse l : I |
i !
Home Switch (HOME) 4|—|
Positive Limit Switch
(UMIT+)
[——" ] (]
i |
L D)
¢ o) i
Homing with the home e, |
switch input (HOME) i !
8 signal, the positive limit ¢ i
switch input (LIMIT+) : : i
signal and index pulse " ! |I| U '
Index pulse i i
1 ]
]
Home Switch (HOME) 4|—| i
Positive Limit Switch
(UMIT+)
le—— T
|
: 1
< @: 1 :)
1 ] ]
[ — i
Homing with the home o D i
switch input (HOME) P i
9 signal, the positive limit @ !
switch input (LIMIT+) — '
signal and index pulse 1 |'| i i
Index pulse : :
Home Switch (HOME) ] :
Positive Limit Switch
(UMIT+)
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Value Definition Description
[ i —
| D
o i
Homing with the home q—i@—r |
switch input (HOME) ERIONN !

10 signal, the positive limit te) i
switch input (LIMIT+) P i
signal and index pulse Index pulse L1 1 ! L1 !

] ]
Home Switch (HOME) . :
Positive Limit Switch
(LIMIT+) i
|:|I L . P . I|:|
| Lo
1 [
<' L@
i b "
Homing with the home i @.
switch input (HOME) ! i

11 signal, the negative limit i e
switch input (LIMIT-) i (.
signal and index pulse Index pulse ——! I | : l

Home Switch (HOME) l—l—
Negative Limit Switch
(UMIT-)
I:I' L . ! . 'I:I
¢ !
i ; i .)
i —
Homing with the home ! Q1
switch input (HOME) ' Vol

12 signal, the negative limit i P
switch input (LIMIT-) : i
signal and index pulse ! 11 ] |I| ! "

Index pulse E E
] ]
Home Switch (HOME) : r

Negative Limit Switch

(LUMIT-)
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Value Definition

Description

Homing with the home
switch input (HOME)

13 signal, the negative limit
switch input (LIMIT-)
signal and index pulse

L]
=

©
v

o

Index pulse

Home Switch (HOME)

Negative Limit Switch
(LIMIT-)

Homing with the home

|:|. N

|
)
switch input (HOME) o |
14 signal, the negative limit G |
switch input (LIMIT-) o
signal and index pulse Index pulse 11 1 1
]
]
Home Switch (HOME) l—l—
Negative Limit Switch
(LIMIT-) '
[ ] [
[ LI B | |
=
13 Homing with the index ‘Qﬁ—'
pulse i
Index pulse " 'l ll "
[ B; [
[ ] = ]
. . . =l
34 Homing with the index :@
pulse ||
Index pulse I ll I
H i i | |:|| ,_I ||:|
35 oming in current actual L}
position e
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10.5. Torque Limits

The following figure shows the block diagram for the torque limits. The torque is limited by the lowest limit

value.
| | | Torque control
Torque —» ‘ — ‘ —» ‘
OX60E0 OX60E1 0x6072 Torque offset
Positive Negative Max torque
torque torque
limit value limit value
v
Position - +
demand Position .| Speed / || Torque
control control | + control
value
Related Objects
; PDO .
Index Subindex Name Access - Unit Data Type
Mapping
6072h 0 Max torque RW Yes Trg.unit UINT
60EOh 0 Positive torque limit value RW Yes Trg.unit UINT
60E1lh 0 Negative torque limit value RW Yes Trqg.unit UINT

10.6. Digital 1/0 Signals

The digital inputs and digital outputs are used to control the 1/O signals of the CN1 connector on the

Servo Driver.
Index | Sublndex Name Access M e Unit Data Type
apping
60FDh | O Digital inputs RO Yes - UDINT
Digital outputs
60FEh | 1 Physical outputs RW Yes - UDINT
2 Bit mask RW No - UDINT
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10.7. Touch Probe

You can latch the feedback position with the following trigger events.

» Trigger with probe 1 input (Probe 1 Latch Input (/Probel) signal)
»  Trigger with probe 2 input (Probe 2 Latch Input (/Probe2) signal)
» Trigger with encoder zero signal (phase C)

The following two touch probe latches can be used at the same time.

=  Touch Probe 1 Latch
¢ Latch control object: 60B8h (bits 0 to 7)
¢ Latch status object: 60B9h (bits 0 to 7)
e The latched position is always stored in touch probe 1 position value (60BAh).
e Trigger signal: Encoder zero signal or /Probel signal
= Touch Probe 2 Latch
e Latch control object: 60B8h (bits 8 to 15)
¢ Latch status object: 60B9h (bits 8 to 15)
¢ The latched position is always stored in touch probe 2 position value (60BCh).
e Trigger signal: /Probe2 signal

10.7.1. Related Objects

Index Subindex Name Access Mapp?p?ng Unit Data Type
60B8h 0 Touch probe function RW Yes - UINT
60B9h 0 Touch probe status RO Yes - UINT
60Bah 0 Touch probe 1 position value RO Yes Pos.unit DINT
60BCh 0 Touch probe 2 position value RO Yes Pos.unit DINT
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10.7.2. Example of Execution Procedure for a Touch Probe
e Single Trigger Mode (60B8h bit 1 = 0 or bit 9 = 0)

60B8h bit 0
(bit 8)

60B8h bit 4
(bit 12)

4 Latching started § Latching started

60B9h bit 0
(bit 8)

60B9h bit 1
(bit 9)

60BAh / . { Latched
(60BCh) / >< Latched position 1 i >< position 3
Probe input ﬂ m FI FI

e Continuous Trigger Mode (60B8h bit 1 = 1 or bit 9 = 1)

60B8h bit 0
(bit 8)

60B8h bit 4
(bit 12)

4 Latching started

60Bh bit 0
(bit 8)

60B9h bit 1
(bit 9)

60BAh - - Lat;&hed
(60BCh) / >< Latched position 1 >< Latched position 2 >< posion 3

60B9h bit 7
(bit 15)

Probe input ﬂ q I;I FI
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11. Object Dictionary
11.1. Object Dictionary List

The following table lists the dictionary objects.

Function Classification Object Name Index Refer to
Device type 1000h 13.2
Error register 1001h 13.2
Manufacturer device name 1008h 13.2
General Objects Manufacturer software version 100Ah 13.2
Store parameters 1010h 13.2
Restore default parameters 1011h 13.2
Identity object 1018h 13.2
. . Receive PDO mapping 1600h to 1602h 13.3
PDO Mapping Objects - .
Transmit PDO mapping 1A00h to 1A02h 13.3
Sync manager communication type 1C00h 134
Sync Manager Communication Sync manager PDO assignment 1C12h and 1C13h 13.4
Objects Sync manager synchronization 1C32h and 1C33h | 13.4
Sync error setting 10F1h 134
Servo Driver parameters 2000h to 26FFh 135
User parameter configuration 2700h 135
Manufacturer Specific Objects Position user unit 2701h 135
Velocity user unit 2702h 135
Acceleration user unit 2703h 13.5
Error code 603Fh 13.6
Controlword 6040h 13.6
Statusword 6041h 13.6
Quick stop option code 605Ah 13.6
. Shutdown option code 605Bh 13.6
Device Control - - -
Disable operation option code 605Ch 13.6
Fault reaction option code 605Eh 13.6
Modes of operation 6060h 13.6
Modes of operation display 6061h 13.6
Supported drive modes 6502h 13.6
Home offset 607Ch 13.7
) Homing method 6098h 13.7
Homing Mode -
Homing speeds 6099h 13.7
Homing acceleration 609Ah 13.7
Position demand value 6062h 13.8
Position Control Function Posftfon actual internal value 6063h 13.8
Position actual value 6064h 13.8
Position demand internal value 60FCh 13.8
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Function Classification Object Name Index Refer to
Following error window 6065h 13.8
Following error time out 6066h 13.8
Following error actual value 60F4h 13.8
Position window 6067h 13.8
Position window time 6068h 13.8
Max torque 6072h 13.9
Torque Limit Function Positive torque limit value 60EOh 13.9
Negative torque limit value 60E1h 13.9
Touch probe function 60B8h 13.10
. Touch probe status 60B9h 13.10
Touch Probe Function —
Touch probe 1 position value 60Bah 13.10
Touch probe 2 position value 60BCh 13.10
. Digital inputs 60FDh 13.11
Digital Inputs/Outputs —
Digital outputs 60FEh 13.11
11.2. General Objects
Device type (1000h)
This object contains the device type and functionality.
Index Slézlxn Name tD;E)tg Access MaPFIJDp(i)ng Value EaE\IIDIE%T\SI)
1000h 0 Device type UDINT RO No 00010000h | No

Error register (1001h)

This object contains the error status of the device. The value of this object is stored as part of an
emergency message.

Index S Name DEVE] Access 29 Value 2 1
-dex type Mapping EEPROM
1001h 0 Error register USINT RO No 00h No
Data Description
Bit Data Description
0 Generic error 0: No error, 1: error
lto7 Reversed 0: Always 0

Device name (1008h)

This object contains the Servo Driver model name.
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Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
1008h 0 Device name STRING | RO No 00h No
Manufacturer hardware version (1009h)
The object contains the hardware version of the Servo Driver
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
1009h 0 Manufacturer hardware version STRING | RO No 00h No
Manufacturer software version (100Ah)
The object contains the software version of the Servo Driver
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
100Ah 0 Manufacturer software version STRING | RO No 00 No
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11.3. PDO Mapping Objects

Indexes 1600 hex to 17FF hex are used for Receive PDO mapping, and indexes 1A00 hex to 1BFF hex
are used for Transmit PDO mapping. Sub-indexes after sub-index 1 provide information about the
application object being mapped.

31 16 15 8 7 0
Indexes Sub Indexes Bit Length
MSB LSB

Bits 0 to 7 : Bit length of the mapped object.
(For example, for 32 bits, 20 hex is given.)
Bits 8 to 15 : Sub-index of the mapped object.
Bits 16 to 31 : Index of the mapped object.

The following indexes describes the specific objects by Slave Unit types

Receive PDO Mapping (1600h to 1602h)
=  First Receive PDO Mapping

Index Sl Name LI Access P Value SCHY
-dex type Mapping EEPROM
. Oto8
0 Number of objects USINT RW No (default: 8) Yes
0 to FFFFFFFFh
1 Mapping entry 1 UDINT RW No (default: Yes
60400010h)
0 to FFFFFFFFQ
2 Mapping entry 2 UDINT RW No (default: Yes
0x607A0020)
0 to FFFFFFFFh
3 Mapping entry 3 UDINT RW No (default: Yes
60FF0020h)
1600h 0 to FFFFFFFFh
4 Mapping entry 4 UDINT RW No (default: Yes
60710010h)
0 to FFFFFFFFh
5 Mapping entry 5 UDINT RW No (default: Yes
60FE0020h)
0 to FFFFFFFFh
6 Mapping entry 6 UDINT RW No (default: Yes
60B80010h)
Mapping entry 7 to 0 to FFFFFFFFh
/108 Mapping entry 8 UDINT RW No (default: 0) Yes
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= Second Receive PDO Mapping

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
. Oto8
0 Number of objects USINT RW No (default: 8) Yes
0 to FFFFFFFFh
1 Mapping entry 1 UDINT RW No (default: Yes
60400010h)
0 to FFFFFFFFh
2 Mapping entry 2 UDINT RW No (default: Yes
0x607A0020)
1601h 0 to FFFFFFFFh
3 Mapping entry 3 UDINT RW No (default: Yes
60FE0020h)
0 to FFFFFFFFh
4 Mapping entry 4 UDINT RW No (default: Yes
60B80010h)
Mapping entry 5 to 0 to FFFFFFFFh
Stos Mapping entry 8 UDINT RW No (default: 0) ves
» Third Receive PDO Mapping
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
. Oto8
0 Number of objects USINT RW No (default: 8) Yes
0 to FFFFFFFFh
1 Mapping entry 1 UDINT RW No (default: Yes
60400010h)
0 to FFFFFFFFh
1602h 2 Mapping entry 2 UDINT RW No (default: Yes
0x60FF0020)
0 to FFFFFFFFh
3 Mapping entry 3 UDINT RW No (default: Yes
60FE0020h)
Mapping entry 4 to 0 to FFFFFFFFh
408 Mapping entry 8 UDINT RW No (default: 0) Yes
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Transmit PDO Mapping (LA00h to 1A02h)

= First Transmit PDO Mapping

Index

Subin
-dex

Name

Data
type

Access

PDO
Mapping

Value

Saving to
EEPROM

1A00h

0

Number of objects

USINT

RW

No

Oto8
(default: 8)

Yes

Mapping entry 1

UDINT

RW

No

0 to FFFFFFFFh
(default:
60410010h)

Yes

Mapping entry 2

UDINT

RW

No

0 to FFFFFFFFh
(default:
0x60640020)

Yes

Mapping entry 3

UDINT

RW

No

0 to FFFFFFFFh
(default:
60770020h)

Yes

Mapping entry 4

UDINT

RW

No

0 to FFFFFFFFh
(default:
60F40020h)

Yes

Mapping entry 5

UDINT

RW

No

0 to FFFFFFFFh
(default:
60B90010h)

Yes

Mapping entry 4

UDINT

RW

No

0 to FFFFFFFFh
(default:
60BA0020h)

Yes

Mapping entry 5

UDINT

RW

No

0 to FFFFFFFFh
(default:
60BC0020h)

Yes

Mapping entry 8

UDINT

RW

No

0 to FFFFFFFFh
(default:
60FD0020h)

Yes

= Sec

ond Tra

nsmit PDO Mapping

Index

Subin
-dex

Name

Data
type

Access

PDO
Mapping

Value

Saving to
EEPROM

1A01h

0

Number of objects

USINT

RW

No

Oto8
(default: 8)

Yes

Mapping entry 1

UDINT

RW

No

0 to FFFFFFFFh
(default:
60410010h)

Yes

Mapping entry 2

UDINT

RW

No

0 to FFFFFFFFh
(default:
0x60640020)

Yes

Mapping entry 3

UDINT

RW

No

0 to FFFFFFFFh
(default:
60B90010h)

Yes

Mapping entry 4

UDINT

RW

No

0 to FFFFFFFFh
(default:
60BA0020h)

Yes

Mapping entry 5

UDINT

RW

No

0 to FFFFFFFFh
(default:
60BC0020h)

Yes

Mapping entry 4

UDINT

RW

No

0 to FFFFFFFFh
(default:
60FD0020h)

Yes

7t08

Mapping entry 7 to 8

UDINT

RW

No

0 to FFFFFFFFh
(default: 0)

Yes
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* Third Transmit PDO Mapping

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
. Oto8
0 Number of objects USINT RW No (default: 8) Yes
0 to FFFFFFFFh
1 Mapping entry 1 UDINT RW No (default: Yes
60410010h)
0 to FFFFFFFFh
1A02h 2 Mapping entry 2 UDINT RW No (default: Yes
0x60640020)
0 to FFFFFFFFh
3 Mapping entry 3 UDINT RW No (default: Yes
60FD0020h)
Mapping entry 4 to 0 to FFFFFFFFh
4to8 Mapping entry 8 UDINT RW No (default: 0) ves
11.4. Sync Manager Communication Objects
Sync manager communication type (1C00h)
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0 Number of used Sync USINT | RO No 04h Yes
Manager channels
1 Communication type sync USINT | RO No 1: Mailbox reception Yes
manager 0 (master to slave)
Communication type sync 2: Mailbox send
1C00h 2 manager 1 USINT | RO No (slave to master) Yes
Communication type sync 3: Process data
3 ype sy USINT | RO No output Yes
manager 2
(master to slave)
4 Communication type sync USINT | RO No 4: Process data input Yes
manager 3 (slave to master)
Sync manager PDO assignment (1C12h and 1C13h)
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0 Number of objects USINT | RW No 0 to 2 (default: 1) Yes
Index of assigned 1600h to 1602h
icizh |1 RXPDO 1 UINT | RW No (default: 1601h) Yes
Index of assigned 1600h to 1602h
2 RXPDO 2 UINT | RW No (default: 0) Yes
0 Number of objects USINT | RW No 0 to 2 (default: 1) Yes
Index of assigned 1A00h to 1A02h
icish |1 TxPDO 1 UINT | RW No (default; 1A01h) Yes
Index of assigned 1A00h to 1A02h
2 TXPDO 2 UINT | RW No (default: 0) Yes
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Sync Manager Synchronization (1C32h and 1C33h)

= Sync Manager 2 (Process Data Output) Synchronization

Subin PDO Saving to
Index _dex Name Data type | Access Mapping Value EEPROM
0 Number of synchronization USINT RO No 20h No
parameters
o 0: Free-Run
1 Synchronization type UINT RW No 2: DC SyncO No
2 Cycle time UDINT RO No Sync0 event |,
cycle [ns]
4 Synchronization types UINT RO No 40300208h | No
supported
5 Minimum cycle time UDINT RO No 150000 [ns] No
1C32h | g Calc and copy time UDINT RO No 0 [ns] No
8 Get cycle time UINT RW No No
9 Delay time UDINT RO No 0 [ns] No
. Same as
10 SyncO cycle time UDINT RW No 1C32h:02 No
11 SM-Event Missed UINT RO No No
12 Cycle Time Too Small UINT RO No No
31 Sync Error BOOL RO No No
= Sync Manager 3 (Process Data Input) Synchronization
Subin PDO Saving to
Index _dex Name Data type | Access Mapping Value EEPROM
Number of synchronization
0 parameters USINT RO No 20h No
o Same as
1 Synchronization type UINT RW No 1C32h:01 No
1C33h Same as
2 Cycle time UDINT RO No 1C32h:02 No
Synchronization types
4 supported UINT RO No 40300208h No
- . Same as
5 Minimum cycle time UDINT RO No 1C32h:05 No
6 Calc and copy time UDINT RO No 0 [ns] No
8 Get cycle time UINT RW No No
9 Delay time UDINT RO No 0 [ns] No
. Same as
10 SyncO cycle time UDINT RW No 1C32h:10 No
11 SM-Event Missed UINT RO No No
12 Cycle Time Too Small UINT RO No No
31 Sync Error BOOL RO No No
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Sync error setting (10F1h)

Index Sgg'xn Name R,E:)t: Access M:;?p?ng Value Eaé\gg%f\(z
Number of objects USINT RO No 02h No
10F1h 1 Local error Reaction UDINT RW No 01h No
Sync Error Counter Limit UINT RW No 04h Yes

11.5. Manufacturer-Specific Objects

Servo Driver Parameters (2000h to 26FFh)

Objects 2000h to 26FFh are mapped to Servo Driver parameters
User Parameter Configuration (2700h)

Index | SUPIn Name Data | Acces PDO Value Saving to
=LK type | s | Mapping EEPROM
2700h |0 User parameter configuration | UDINT | RW No (()dtec:‘allzulft'-:(l):)FFFFh NoO

This object enables all user parameter settings and initializes all of the position data

If you change any of the following objects and restart operation without turning the power supply OFF and
then ON again, you must execute this object to enable the new settings.

e Objects 2701h, 2702h, and 2703h
e Servo Driver parameters that require that the power supply be turned OFF and ON again to
enable changes to the parameter settings

* Procedure
1. Change the Servo Driver to the Switch ON Disabled state.
2. Set the new parameter settings.
3. Set user parameter configuration (2700h) to 1. The parameter settings will be enabled. After
execution, object 2700h will automatically be reset to 0.

Position User Unit (2701h)
This object sets the user-defined position reference unit (Pos. unit).
The user-defined position reference unit is calculated with the following formula.

1 [Pos. unit] = (Numerator/Denominator) [inc]

Index Subin Name Data Acces PDO Value Saving to
-dex type S Mapping EEPROM
0 Number of entries USINT | RO No 2 No

2701h | 1 Numerator UDINT | RW | No (1dt§ 53135317)41823 Yes
2 Denominator UDINT | RW No (1dt§ ;33317)41823 Yes

Setting range:  1/4,096 < Numerator/Denominator < 65,536

(Alarm FFO3h will be detected if the setting exceeds the setting range.)

89 nEXT1 Servo Driver User’s Manual



11 - Object Dictionary

11.6. Device Control
Error Code (603Fh)

This object provides the Servo Driver alarm/warning code of the last error that occurred.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
603Fh 0 Error code UINT RO No 0 No
Controlword (6040h)
This object controls the device and operation mode.
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0 to FFFFh
6040h 0 Controlword UINT RW Yes (default: 0) No
= Controlword Bits
Bit Function Description

Switch on

Enable voltage

Quick stop

Enable Operation

Refer to Detail on Bits 0 to 3

Operation mode specific

Refer to Detail on Bits 4 to 9

O O |IN|[P~|IWIN|[L]|O
—
o
]

Fault reset 0 - 1: Alarm/warning reset
Halt ) )
- — Refer to Detail on Bits 4 to 9
Operation mode specific
10 Reserved -
o - 0: Disables torque limit parameter (object 2404h)
11 Positive torque limit 1: Enables torque limit parameter (object 2404h)
12 Negative torque limit 0: Disables torque limit parameter (object 2405h)
9 q 1: Enables torque limit parameter (object 2405h)
13t0 15 Reserved -
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= Detail on Bits 0 to 3

Bits O to 3: These bits function as the control command for the Servo Driver’s state.

Controlword Bits

Command - - - : :
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 X 1 1 0
Switch on 0 0 1 1 1
Switch on + Enable operation 0 1 1 1 1
Disable voltage 0 X X 0 X
Quick stop 0 X 0 1 X
Disable operation 0 0 1 1 1
Enable operation 0 1 1 1 1
= DetailsonBits4to 9
Bits 4, 5, 6, 8, and 9: Homing Mode
Bit Function Value Description
. . 0 Does not start homing
4 Homing operation start - -
1 Start or continuous homing
5 - 0 Reserved.
6 - 0 Reserved.
8 Halt 0 Enables bit.4 . -
1 Stop the axis according to halt option code (605Dh)
9 - 0 Reserved.
Bits 4, 5, 6, 8, and 9: Cyclic Synchronous Position Mode
Bit Function Value Description
- 0 Reserved.
- 0 Reserved.
6 - 0 Reserved.
0 Executes or continues operation.
8 Halt 1 Stop the axis according to halt option code (605Dh)
9 - 0 Reserved.
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Statusword (6041h)

Statusword contains the bits that give the current state of the Servo Driver and the operating state of the

operation mode.

Index Sgg'xn Name tDyaptZ Access M;;Dp?ng Value Eaé\gg%m
6041h 0 Statusword UINT RO Yes 0 No
= Controlword Bits

Bit State Description

0 Ready to switch on

1 Switched on

2 Operation enabled

3 Fault ) )

4 Voltage enabled Refer to Detail on Bits 0 to 7

5 Quick stop

6 Switch on disabled

7 Warning

8 Active mode stop 1. Active mode function execution is in progress

9 Remote Controlword (6040h) is being processed

10 Operation mode specific Refer to Details on Bits 10, 12 and 13.

11 Internal limit value Refer to Details on Bit 11.

12,13 Operation mode specific Refer to Details on Bit 10, 12 and 13.
1 [ Tomeimcaowe | 3 Jomie e deed
15 Reserved -
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= Detailon Bits0to 7

Bits O to 7: Current State of Servo Driver

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Servo Driver State

X 0 X X 0

o
o
o

Not ready to switch on

Switch on disabled

Ready to switch on

Switched on

Operation enabled

Quick stop active

Fault reaction active

Fault

Main power on

PUX | X[ X[X[X|X]|X]|X
X|X|o|lo|lo|o|lo|o|r
X|X|X|X|Oo|r|kr|R,|X
X|IP | X|X|X|X|X|X|X
X|X|r|r|lo|lOo|lo|Oo|O
X|X|o|r|rR|kR|O|lO|O
X|X|o|r|kr|r|lkr|Oo|O
X|X|o|r|kr|rR|lkR|rR|O

Warning occurred

= Details on Bit 11
Bit 11: Internal limit active
The internal limit is activated in the following cases:

e The target position was limited by a software limit.
e« The N-OT or P-OT signal was activated.
e The interpolation speed was exceeded in Cyclic Position Mode.

= Details on Bits 10, 12, and 13
Bits 10, 12, and 13: Homing Mode

Bit 13 Bit 12 Bit 10
Homing Homing Target Description

error attained reached
0 0 0 Homing is in progress
0 0 1 Homing was interrupted or has not yet started
0 1 0 Home has been defined, but the operation is still in progress
0 1 1 Homing was completed normally
1 0 0 A homing error occurred and the speed is not 0.
1 0 1 A homing error occurred and the speed is 0.
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Bits 10, 12, and 13: Cyclic Synchronous Position Mode

Bit State Value Description
0 The target position has not been reached.
10 Target reached —
1 The target position was reached.
" Target value 0 The target value pgsmon was |gnore_d. _
ignored 1 The target value will be used as the input to the position
control loop.
) 0 There is no following error.
13 Following error -
1 A following error occurred.

Quick Stop Option Code (605Ah)

This object determines what operation will be performed if a Quick Stop is executed.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
605Ah 0 Quick stop option code INT RW No 0 to 3 (default: 2) Yes
= Data Description
Value Description
0 Disables the Servo Driver (moves to the Switch ON Disabled state).
1 Decelerates at the deceleration rate for decelerating to a stop and moves
to the switch ON Disabled state.
> Decelerates at the deceleration rate for a quick stop and moves to the
Switch ON Disables state.
3 Decelerates at the torque limit and moves to the Switch IN Disabled state.

Shutdown Option Code (605Bh)

This object defines the operation that is performed if there is a move from Operation Enable state to
Ready to Switch ON state.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
605Bh 0 Shutdown option code INT RW No 0 to 1 (default: 0) Yes
= Data Description
Value Description
0 Disables the Servo Driver (moves to the Switch ON Disabled state).
1 Decelerates at the deceleration rate for decelerating to a stop and moves
to the Switch ON Disabled state
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Disable Operation Option Code (605Ch)

This object defines the operation that is performed if there is a move from Operation Enable state to
Switched ON state.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
605Ch | 0 E(')Zaeb'e operation option INT RW No Oto 1 (default: 1) | Yes
= Data Description
Value Description
0 Disables the Servo Driver (moves to the Switch ON Disabled state).
1 Decelerates at the deceleration rate for decelerating to a stop and moves
to the Switch ON Disabled state
Halt Option Code (605Dh)
This object defines the operation that is performed if bit 8 (Halt) in controlword is active.
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
605Dh 0 Halt option code INT RW No 0 to 3 (default: 1) Yes
= Data Description
Value Description

Decelerates at the deceleration rate for decelerating to a stop and moves

1 to the Operation Enabled state.

> Decelerates at the deceleration rate for a quick stop and moves to the
Operation Enabled state.

3 Decelerates at the torque limit and moves to the Operation Enabled state.

Fault Reaction Option Code (605Eh)

This object defines the operation that is performed when an alarm is detected in the Servo Driver system.

Index SUAD Name Data Access PDO Value S U
-dex type Mapping EEPROM
605Dh 0 Fault reaction option code INT RW No 0 Yes
» Data Description
Value Description

Disables the Servo Driver. (Turn OFF the servo.)
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Modes of Operation (6060h)

This object is used to select the operation mode. The Servo Driver gives the actual operation mode in the
modes of operation display object.

= Data Description

Value Description
0 There is no mode change or no mode assigned.
6 Homing Mode
8 Cyclic Sync Position Mode
Other value | Reserved (continue previous mode).

Modes of Operation Display (6061h)

This object gives the current mode of operation.

The values that are returned are the same as the object codes for modes of operation (6060h).

Subin Data PDO Saving to
Index —dex Name type Access Mapping Value EEPROM
6061h 0 Modes of operation display SINT RO Yes - No
Supported Drive Modes (6502h)
This object gives the operation modes that are supported by the device.
Subin Data PDO Saving to
Index dex | Name type Access Mapping Value EEPROM
6502h 0 Supported drive modes UDINT | RO no - No
= Data Description
Value Description Definition

0 Pp (Profile position mode) 0: Not supported

1 VI (Velocity mode) 0: Not supported

2 Pv (Profile velocity mode) 0: Not supported

3 Tq (Torque profile mode) 0: Not supported

4 Reserved. 0

5 Hm (Homing mode) 1: Supported

6 Ip (Interpolated position mode) 0: Not supported

7 Csp (Cyclic sync position mode) 1: Supported

8 Csv (Cyclic sync velocity mode) 0: Not supported

9 Cst (Cyclic sync torque mode) 0: Not supported

10to 31 Reserved 0
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11.7. Homing Mode
Home Offset (607Ch)

This object contains the offset between the zero position for the application and the machine home
position (found during homing).

Index S Name LI Access e Value o
-dex type Mapping EEPROM
-536870912 to
607Ch 0 Home offset DINT RW No 536870911 (default: | Yes
0) [Pos. unit]

¢ |ncremental Encoder

The machine home position is found during homing. After homing is completed, the zero position is offset
from the home position by adding the home offset to the home position.

e Absolute Encoder

If an absolute encoder is connected to the Servo Driver, the home offset is added to the encoder absolute
position when the power supply to the Servo Driver is turned ON.

Home Zero
position Home_offset position
| (607Ch) |

Homing Method (6098h)

This object specifies the homing method. Refer to the following section for details on the operations that
are performed.

Index = Name Data Access PDO Value 2l €9
-dex type Mapping EEPROM
6098h 0 Home method SINT RW Yes 0 to 35 (default: 0) Yes

= Data Description

Value Description
0 Homing is disabled
1 Homing with the negative limit switch and index pulse
2 Homing with the positive limit switch and index pulse
3to14 Homing with the home switch and index pulse
33o0r34 Homing with index pulse
35 Homing with the current position
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Homing Speeds (6099h)

This object defines the speeds that are used during homing. The speeds are given in user speed
reference units.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0 Number of entries USINT | RO No 2 No
Speed during search for 0 t0 4294967295
1 Pt h 9 UDINT | RW Yes (default: 500000) Yes
6099h switc [Vel. unit]
. 0 to 4294967295
2 f’é’r‘f)ed during search for UDINT | RW Yes (default: 500000) Yes
[Vel. unit]

Homing Acceleration (609Ah)

This object defines the acceleration that is used during homing. The rate is given in user acceleration

reference units.

Subin Data PDO Saving to
Index ~dex Name type Access Mapping Value EEPROM
0 to 4294967295
609Ah 0 Homing acceleration UDINT | RW Yes (default: 1000) Yes
[Acc. unit]
11.8. Position Control Function
Position Demand Value (6062h)
This object specifies the current reference position in user position reference units.
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
6062h 0 Position demand value DINT RO Yes [Pos. unit] No
Position Actual Internal Value (6063h)
This object gives the current feedback position in encoder pulse units.
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
6063h 0 Position actual internal DINT RO Yes finc] No
value
Position Actual Value (6064h)
This object gives the current feedback position in user position reference units.
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
6064h 0 Position actual value DINT RO Yes [Pos. unit] No
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Position Demand Internal Value (60FCh)

This object gives the output of the trajectory generator during position control (the position that is input to
the position loop). The value is given in encoder pulses.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
60FCh |0 \F,’;i'gon demandinternal | b\ | RO Yes finc] No

Following Error Window (6065h)

This object defines the detection range for the following error (bit 13 of statusword).

If the position deviation exceeds the following error window for the following error time out (6066h), bit 13
in statusword changes to 1 to indicate following error. A following error can occur when the Servo Driver
is blocked, when the profile speed is too high, or when the gain settings are not correct.

Index U9 Name LI Access RS Value SV (10
-dex type Mapping EEPROM
0to0 1073741823
6065h 0 Following error window UDINT | RW Yes (default: 5,242,880) | Yes
[Pos. unit]

Following Error Time Out (6066h)

If the position deviation exceeds the following error window for the time specified in this object, bit 13 in
statusword changes to 1 to indicate following error.

Index S Name DLV Access PDQ Value Zai) 1o
-dex type Mapping EEPROM
6066h 0 Following error time out UINT RW No ?dtec; :uslt5'305) [ms] Yes
Following Error Actual Value (60F4h)
This object provides the current following error.
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
60F4h 0 Following error actual value | DINT RO Yes [Pos. unit] No

Position Window (6067h)

This object defines the positioning completed width for the target position. When the Servo Driver has
completed outputting the reference to the target position and the time specified in position window time
(6068h) has passed after the distance between the target position and the position actual value is within

the value of this object, bit 10 (target reached) in statusword changes to 1.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0to 1073741823
6067h 0 Position window UDINT | RW No (default: 30) Yes
[Pos. unit]
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Position Window Time (6068h)

When the Servo Driver has completed outputting the reference to the target position and the time
specified in this object has passed after the distance between the target position and the position actual
value is within the position window (6067h), bit 10 (target reached) in statusword changes to 1.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
N . . 0 to 65535
6068h 0 Position window time UINT RW No (default: 0) [ms] Yes

11.9. Torque Limit Function
Max torque (6072h)
This object sets the maximum output torque for the motor in user-defined torque reference units.

The maximum motor torque is automatically set in this object in units of 0.1% of the motor rated torque
when the power is turned ON.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0 to 65535
6072h 0 Max torque UINT | RW Yes (default: maximum Yes
motor torque) [Trq. unit]

Positive Torque Limit Value (60EOh)

This object sets the positive torque limit in user-defined torque reference units.

Index ST Name DLV Access PDQ Value Sl €
-dex type Mapping EEPROM

Negative Torque Limit Value (60E1h)

This object sets the negative torque limit in user-defined torque reference units.

Index SléZan Name tDy?)tZ Access Mappl):;)(i)ng Value EaE\IIDIE%T\(/IJ
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11.10. Touch Probe Function
Touch Probe Function (60B8h)

This object sets the touch probes

Index Szglxn Name tDyaptZ Access | :FIJDP?H g Value Eaé\gg%ﬁ
60B8h 0 Touch probe function UINT RW Yes ? dEec:‘aFuTt'::l(:);] No
= Data Description
Bit Value Description
0 0 Disable touch probe 1
1 Enable touch probe 1
1 0 Single Trigger Mode (Latches the position at the first trigger event)
1 Continuous Trigger Mode (Latches the position every trigger event)
5 0 Triggers on probe 1 input
1 Trigger on encoder zero signal (phase 2)
3 - Reserved
4 0 Stops sampling at touch probe 1
1 Start sampling at touch probe 1
5to7 - Reserved
8 0 Disable touch probe 2
1 Enable touch probe 2
9 0 Single Trigger Mode (Latches the position at the first trigger event)
1 Continuous Trigger Mode (Latches the position every trigger event)
10 0 Triggers on probe 2 input
1 Trigger on encoder zero signal (phase 2)
11 - Reserved
0 Stops sampling at touch probe 2
12 1 Start sampling at touch probe 2
13to 15 - Reserved
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Touch Probe Status (60B9h)

This object gives the status of the touch probes.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
60B9h 0 Touch probe status UINT RO Yes - No
= Data Description
Bit Value Description
0 0 Touch probe 1 is disabled.
1 Touch probe 1 is enabled.
1 0 No latched position is stored for touch probe 1
1 A latch position is stored for touch probe 1
2to 6 - Reserved
Saving the latched position for Continuous Trigger Mode for touch
7 Oorl probe 1 was completed. *
(Status toggles every time a position is latched.)
8 0 Touch probe 2 is disabled.
1 Touch probe 2 is enabled.
0
9
1
10to 14 - Reserved
Saving the latched position for Continuous Trigger Mode for touch
15 1 probe 2 was completed. *

(Status toggles every time a position is latched.)

* |f the continuous latch is enabled (60B8h bit 1 =1 or bit 9 = 1), bit 7 or bit 15 of object 60B9h is toggled every time
the latched position is updated.

Touch Probe 1 Position Value (60BAh)

This object gives the latched position for touch probe 1. The value is given in user position units (Pos.

unit).
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
60BAh | 0O I;’l‘ﬂj‘;h probe 1 position |\ | Ro Yes [Pos. unit] No

Touch Probe 2 Position Value (60BCh)

This object gives the latched position for touch probe 1. The value is given in user position units (Pos.

unit).
Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
60BCh |0 Touch probe 2 position | o\ | ro Yes [Pos. unit] No
value
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11.11. Digital Inputs/Outputs

Digital Inputs (60FDh)

This object gives the status of the digital inputs to CN1 on the Servo Driver

Index Sgglxn Name tDyaptZ Access | 533?" g Value Eaé\gg%f\;l)
60FDh 0 Digital inputs UDINT | RO Yes No
= Data Description

Bit Signal Description

0 DIO 0: OFF, 1: ON

1 DI1 0: OFF, 1: ON

2 DI2 0: OFF, 1: ON

3 DI3 0: OFF, 1: ON

4 Dl4 0: OFF, 1: ON

5 DI5 0: OFF, 1: ON

6to 31 - Reserved
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Digital Outputs (60FEh)

This object controls the status of the general-purpose output signals (SO1 to SO3) from CN2 on the
Servo Driver.

Subin Data PDO Saving to
Index _dex Name type Access Mapping Value EEPROM
0 Number of entries USINT | RO No - No
60FDh | 1 Physical outputs™ UDINT | RW Yes ? dtec:‘aFuTt":'(:)'):FFFh No
. N 0 to FFFFFFFFh
2
2 Bit mask UDINT | RW No (default: OFh) Yes

*1. Data Description of Physical Outputs:

Bit Signal Description
0 OouT1 0: OFF, 1: ON
1 ouT2 0: OFF, 1: ON
2 OuT3 0: OFF, 1: ON
3 ouT4 0: OFF, 1: ON
3to 31 - Reserved

*2. Data Description of Bit Masks:

Bit Signal Description
0 OUTL | 7. Erabics prysical ouput
: OUT2 | 7. Erabics physical ouput
2 OUTS | 7. Erabies prysical output
3 ouT4 2 Elns:glee; p?hhgssiigsl c?Llujttr?L:Jtt
41031 - Reserved
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12. Maintenance
12.1. Alarm Displays

If an error occurs in the Servo Driver, a Red LED in Driver Status will be turn ON. This section provides a
list of the alarms that may occur and the causes of and corrections for those alarms

12.1.1.

List of Alarms

The following alarm tables gives the alarm name, alarm meaning, and alarm reset possibility in order of
the alarm codes.

Alarm Reset Possibility

Yes: You can use an alarm reset to clear the alarm. However, this assumes that the cause of the alarm
has been removed.

No: You cannot clear the alarm.

List of Alarms

Alarm Alarm
Alarm Name Descriptions Reset
Code -
Possible?
FFO1h Ezrarroarmeter Checksum There is an error in the parameter data in the Servo Driver. | No
FFO2h Driver initialization failed Initialization failed when the power supply was turned ON. No
FFO3h Parameter Setting Error A parameter setting is outside of the setting range. Yes
Invalid Servo ON The Servo ON command (Enable Operation command)
FFO4h was sent from the host controller after a utility function that | Yes
Command Alarm
turns ON the Servomotor was executed.
FEO5h Overcurrent Detected An overcurrent flowed through the power transformer or the Yes
heat sink overheated.
FFO6h IPM Error Protection An Error occurred in Intelligent Power Module Yes
FFO7h Main Over voltage The main circuit DC voltage is too high. Yes
FFO8h Main Under voltage The main circuit DC voltage is too low. Yes
FFO9h Motor Over Speed The motor exceeded the maximum speed. Yes
Maximum Speed Setting | The setting of Maximum Motor Speed is greater than the
FFOAhD ; Yes
Error maximum speed
The Servomotor was operating for several seconds to
FFOBh Instantaneous Overload several tens of seconds under a torque that largely Yes
exceeded the rating.
. The Servomotor was operating continuously under a torque
FFOCh Continuous Overload that exceeded the rating, Yes
FEODh Internal Temperature The surrounding temperature of the control PCB is Yes
Sensor Error abnormal.
FFOEh Servo Driver Built-in Fan The fan inside the Servo Driver stopped No
Stopped
The input voltage (temperature) for the overheat protection
FFOFh Overheat Alarm input (TH) signal exceeded the setting of Pn61B (261Bh) Yes
(Overheat Alarm Level).
FF10h girnvt?glwotor Out of The Servomotor ran out of control. Yes
. o The setting of Position Deviation Overflow Alarm Level
FF11h Position Deviation (2520h) was exceeded by the position deviation while the Yes

Overflow

servo was ON.
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Alarm AENT)
Code Alarm Name Descriptions Reset
Possible?
Position Deviation The servo was turned ON after the position deviation
FF12h Overflow Alarm at Servo | exceeded the setting of Position Deviation Overflow Alarm | Yes
ON Level at Servo ON while the servo was OFF.
FF13h Current Detection Error 1 | The Current detection circuit for phase U is faulty No
FF14h Current Detection Error 2 | The Current detection circuit for phase V is faulty No
FF15h Control Voltage Fault The control voltage is Fault No
Encoder Communication | Communications between the encoder and Servo Driver is
FF16h ; Yes
Error not possible.
Encoder Overspeed
FE17h (Detected at the encoder | The encoder was operating at high speed when the power No
when the control power was turned ON.
supply is turned ON.)
Encoder Full Absolute
FF18h Status
FF19h Encoder Counting Error
EE1AR Encoder Counter
Overflow
FF1Bh Encoder Over Heat The internal temperature of encoder is too high. No
Encoder Backup Alarm
(Detected at the encoder, . .
FF1Ch but only when an The_ power supplies to the encoder all failed and the No
. position data was lost.
absolute encoder is
used.)
FF1Dh Encoder Battery Error
Encoder Battery Alarm
FE1ER (The absolute encoder The battery voltage was lower than the specified level after No
battery voltage was lower | the control power supply was turned ON.
than the specified level.)
FE1Fh Software Error An error occurs in communication between Servo Driver Yes
and Software
ESM requirements When a PDS state was "Operation enabled" or "Quick stop
FF20h during operation error active", the transition command to other ESM state was Yes
protection received
FE20h EtherCAT DC The Servo Driver and Sync0 events cannot be Yes
Synchronization Error synchronized.
The EtherCAT AL does not move to the Operational state
FF2lh EtherCAT State Error when the DS402 drive is in Operation Enabled state. ves
The process data reception events and SyncO events
FF22h EtherCAT_ Output Data cannot be synchronized. (Process data communications Yes
Synchronization Error failed.)
EtherCAT Internal A synchronization error occurred during Ether- CAT
FF23h N o . . Yes
Synchronization Error 1 communications with the Servo Driver.
EtherCAT Module
FE24h Interface There is an error in the communications data between the Yes

Communications Data
Error

Servo Driver and the EtherCAT Module.
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12.1.2.

Troubleshooting Alarms

The causes of and corrections for the alarms are given in the following table. Contact us if you cannot

solve a problem with the correction given in the table.

Error Code: Error Name

Possible Cause

Confirmation

Correction

FFO1h:

Parameter Checksum
Error: (There is an error in
the parameter data in the
Servo Driver.)

The power supply voltage
suddenly dropped

Measure the control
power supply voltage

Set the power supply
voltage within the
specified range, and
initialize the parameter
settings.

The power supply was
shut OFF while writing
parameter settings

Initialize the parameter
settings and then set the
parameters again.

A malfunction was caused
by noise from the main
DC power supply, ground,
static electricity, or other
source.

Turn the control power
supply to the Servo Driver
OFF and ON again. If the
alarm still occurs, noise
may be the cause.

Implement
countermeasures against
noise.

Gas, water drops, or
cutting oil entered the
Servo Driver and caused
failure of the internal
components.

Check the installation
conditions.

The Servo Driver may be
faulty. Replace the Servo
Driver.

A failure occurred in the
Servo Driver.

Turn the power supply to
the Servo Driver OFF and
ON again. If the alarm still
occurs, the Servo Driver
may have failed.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FFO3h:

Parameter Setting Error
(A parameter setting is
outside of the setting
range.)

A malfunction was caused
by noise or not stable

Turn the control power
supply to the Servo Driver
OFF and ON again. If the
alarm still occurs, noise
may be the cause.

Implement
countermeasures against
noise.

A failure occurred in the
Servo Driver.

Turn the power supply to
the Servo Driver OFF and
ON again. If the alarm still
occurs, the Servo Driver
may have failed.

The Servo Driver may be
faulty. Replace the Servo
Driver.

The position unit is
outside of the setting
range.

Make sure it is within the
following range. 1/4,096 <
Numerator (2701h:
1)/Denominator (2701h: 2)
< 65,536

Correct the setting of
position user unit (2701h).

The speed unit is outside
of the setting range.

Make sure it is within the
following range. 1/128 <
Numerator (2702h:
1)/Denominator (2702h: 2)
< 8,388,608

Correct the setting of
velocity user unit (2702h).

The acceleration unit is
outside of the setting
range.

Make sure it is within the
following range. 1/128 <
Numerator (2703h:
1)/Denominator (2703h: 2)
< 262,144

Correct the setting of
acceleration user unit
(2703h).

Another parameter setting
is outside of the setting
range.

Check the setting ranges
of the parameters that
have been changed.

Set the parameters to
values within the setting
ranges.
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Error Code: Error Name

Possible Cause

Confirmation

Correction

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FFO4h:
Invalid Servo ON
Command Alarm

The Servo ON command
(Enable Operation
command) was sent from
the host controller after a
utility function that turns
ON the Servomotor was
executed

Turn the power supply to
the Servo Driver OFF and
ON again. Or, execute a
software reset.

FFO5h:

Overcurrent Detected
(An overcurrent flowed
through the power
transformer or the heat
sink overheated.)

The Main Circuit Cable is
not wired correctly or
there is faulty contact.

Check the wiring.

Correct the wiring.

There is a short-circuit
or ground fault in a
Main Circuit Cable.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground and
Servomotor phases U, V,
and W.

The cable may be short-
circuited. Replace the
cable.

There is a short circuit or
ground fault inside the
Servomotor.

Check for short-circuits
across the Servomotor
connection terminals U, V
and W on Servo Driver, or
between the ground and
terminals U, V, or W.

The Servo Driver may be
faulty. Replace the Servo
Driver.

A heavy load was applied
while the Servomotor was
stopped or running at a
low speed.

Check to see if the
operating conditions
exceed Servo Driver
specifications.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

A malfunction was caused
by noise.

Improve the noise
environment, e.g. by
improving the wiring or
installation conditions, and
check to see if the alarm
still occurs.

Implement
countermeasures against
noise, such as correct
wiring of the FG. Use an
FG wire size equivalent to
the Servo Driver's main
circuit wire size.

A failure occurred in the
Servo Driver.

Turn the power supply to
the Servo Driver OFF and
ON again. If an alarm still
occurs, the Servo Driver
may be faulty. Replace
the Servo Driver.

FFO6h:
IPM Fault Protection

FFO7h:

Main Overvoltage
(Detected in the main
circuit power supply
section of the Servo
Driver.)

The DC power supply
voltage exceeded the
specified range.

Measure the power supply
voltage.

Set the DC power supply
voltage within the
specified range.

The power supply is not
stable or was influenced
by a lightning surge.

Measure the power supply
voltage.

Improve the power supply
conditions, install a

surge absorber, and then
turn the power supply
OFF and ON again. If an
alarm still occurs, the
Servo Driver may be
faulty. Replace the Servo
Driver.
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Error Code: Error Name

Possible Cause

Confirmation

Correction

The voltage for DC power
supply was too high
during acceleration or
deceleration.

Check the power supply
voltage and the speed and
torque during operation.

Set the DC power supply
voltage within the
specified range.

A failure occurred in the
Servo Driver.

While the main circuit
power supply is OFF, turn
the control power supply
to the Servo Driver OFF
and ON again. If an alarm
still occurs, the Servo
Driver may be faulty.
Replace the Servo Driver.

FFO8h:

Main Undervoltage
(Detected in the main
circuit power supply
section of the Servo
Driver.)

The power supply voltage
went below the specified
range.

Measure the power supply
voltage.

Set the power supply
voltage within the
specified range.

The power supply voltage
dropped during operation.

Measure the power supply
voltage.

Increase the power supply
capacity.

The Servo Driver fuse is
blown out.

Replace the Servo Driver.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FFO9h:

Motor Overspeed

(The motor exceeded the
maximum speed.)

The order of phases
U, V, and W in the motor
wiring is not correct.

Check the wiring of the
Servomotor.

Make sure that the
Servomotor is correctly
wired.

A reference value that
exceeded the overspeed
detection level was input.

Check the input reference.

Reduce the reference
value. Or, adjust the gain.

The motor exceeded the
maximum speed.

Check the waveform of
the motor speed.

Reduce the speed
reference input gain and
adjust the servo gain. Or,
reconsider the operating
conditions.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FFOA:
Maximum Speed Setting
Error

FFOBh:

Instantaneous Overload
FFOCh:

Continuous Overload

The wiring is not correct or
there is a faulty contact in
the motor or encoder
wiring.

Check the wiring.

Make sure that the
Servomotor and encoder
are correctly wired.

Operation was performed
that exceeded the
overload protection
characteristics.

Check the motor overload
characteristics and Run
command.

Reconsider the load and
operating conditions. Or,
increase the motor
capacity.

An excessive load was
applied during operation
because the Servomotor
was not driven due to
mechanical problems.

Check the operation
reference and motor
speed.

Correct the mechanical
problem.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FFODh:

The surrounding
temperature is too high.

Check the surrounding
temperature of Servo

Decrease the surrounding
temperature by improving
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Error Code: Error Name

Possible Cause

Confirmation

Correction

Internal Temperature
Error 1

(Control Board
Temperature Error)

Driver installation
environment.

the Servo Driver
installation conditions.

An overload alarm was
reset by turning OFF the
power supply too many
times.

Check the alarm display to
see if there is an overload
alarm.

Change the method for
resetting the alarm.

The Servo Driver
installation orientation is
not correct or there is
insufficient space around
the Servo Driver.

Check the Servo Driver
installation conditions.

Install the Servo Driver
according to
specifications.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FFOEh:
Servo Driver Built-in Fan
Stopped

The fan inside the Servo
Driver stopped.

Check for foreign matter
inside the Servo Driver

Remove foreign matter
from the Servo Driver. If
an alarm still occurs, the
Servo Driver may be
faulty. Replace the Servo
Driver.

FFOFh:
Servo Driver Overheat

The surrounding
temperature is too high.

Check the surrounding
temperature using a
thermostat.

Lower the surrounding
temperature by improving
the installation conditions
of the machine.

Operation was performed
under an excessive load.

Check the load during
operation.

Reconsider the load and
operating conditions.

The Servo Driver
installation orientation is
not correct or there is
insufficient space around
the Servo Driver.

Check the Servo Driver
installation conditions.

Install the Servo Driver
according to
specifications.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

FF10h:

Servomotor Out of Control
(Detected when the servo
is turned ON.)

The order of phases U, V,
and W in the motor wiring
is not correct.

Check the Servomotor
wiring.

Make sure that the
Servomotor is correctly
wired.

A failure occurred in the
encoder.

If the motor wiring is
correct and an alarm still
occurs after turning the
power supply OFF and
ON again, the Servomotor
may be faulty. Replace
the Servomotor.

A failure occurred in the
Servo Driver.

Turn the power supply to
the Servo Driver OFF and
ON again. If an alarm still
occurs, the Servo Driver
may be faulty. Replace
the Servo Driver.

FF11h:

Position Deviation
Overflow

(The setting of Position
Error Alarm Level was
exceeded by the position
deviation while the servo
was ON.)

The Servomotor U, V, and
W wiring is not correct.

Check the wiring of the
Servomotor’'s Main Circuit
Cables.

Make sure that there are
no faulty contacts in the
wiring for the Servomotor
and encoder.

The position command
speed is too fast.

Reduce the position
command speed and try
operating the Servo
Driver.

Reduce the position
reference speed or the
reference acceleration
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Error Code: Error Name

Possible Cause

Confirmation

Correction

rate, or reconsider the
electronic gear ratio.

The acceleration of the
position reference is too
high.

Reduce the reference
acceleration and try
operating the Servo
Driver.

Reduce the acceleration
of the position reference
using an EtherCAT
command.

The setting of Position
Deviation Overflow Alarm
Level is too low for the
operating conditions.

Check the setting of
2520h to see if it is
appropriate.

Optimize the setting of
2520h.

A failure occurred in the
Servo Driver.

Turn the power supply to
the Servo Driver OFF and
ON again. If an alarm still
occurs, the Servo Driver
may be faulty. Replace
the Servo Driver.

Encoder Backup Alarm
(Detected at the encoder,
but only when an absolute
encoder is used.)

The power to the absolute
encoder was turned ON
for the first time.

Check to see if the power
supply was turned ON for
the first time.

Set up the encoder.

The Encoder Cable was
disconnected and then
connected again.

Check to see if the power
supply was turned ON for
the first time.

Check the encoder
connection and set up the
encoder.

Power is not being
supplied both from the
control power supply (+5
V) from the Servo Driver
and from the battery
power supply.

Check the encoder
connector battery and the
connector status.

Replace the battery or
implement similar
measures to supply power
to the encoder, and set up
the encoder.

A failure occurred in the
absolute encoder.

If the alarm still occurs
after setting up the
encoder again, replace
the Servomotor.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

Encoder Battery Alarm
(The absolute encoder
battery voltage was lower
than the specified level.)

The battery connection is
faulty or a battery is not
connected.

Check the battery
connection.

Correct the battery
connection.

The battery voltage is
lower than the specified
value (2.7 V).

Measure the battery
voltage.

Replace the battery.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

Encoder Overspeed
(Detected at the encoder
when the control power
supply is turned ON.)

The Servomotor speed
exceeded the specified
value when the control
power supply was turned
ON.

Check the motor speed
when the power supply is
turned ON.

Reduce the Servomotor
speed and turn ON the
control power supply.

A failure occurred in the
encoder.

Turn the power supply to
the Servo Driver OFF and
ON again. If an alarm still
occurs, the Servomotor
encoder may be faulty.
Replace the Servomotor.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.
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Error Code: Error Name

Possible Cause

Confirmation

Correction

EtherCAT DC
Synchronization Error

The synchronization
timing (SyncO0) for
EtherCAT
communications
fluctuated.

Turn the power supply
OFF and ON again and
reestablish
communications.

EtherCAT State Error

The EtherCAT
communications state left
the Operational state
during motor operation.

Reset the alarm and then
re-establish
communications.

EtherCAT Output Data
Synchronization Error

Noise caused an error in
EtherCAT
communications.

Check the EtherCAT
wiring and implement
noise countermeasures.

The controller did not
update the process data
during the fixed period.

Check the process data

specified by the controller.

Correct the controller so
that the process data is
updated during the fixed
period.

The EtherCAT
Communications Cable or
connector wiring is faulty.

Check the EtherCAT
Communications Cable
and connector wiring.

Wire the connections
correctly.

EtherCAT Internal
Synchronization Error 1

The EtherCAT
transmission cycle
fluctuated.

Remove the cause of
transmission cycle
fluctuation at the host
controller.

A failure occurred in the
Servo Driver.

Turn the power supply to
the Servo Driver OFF and
ON again. If an alarm still
occurs, the Servo Driver
may be faulty. Replace
the Servo Driver.

EtherCAT Module
Interface Communications
Data Error

Noise caused an error in
communications between
the Servo Driver and
EtherCAT Network
Module.

Implement
countermeasures against
noise.

A failure occurred in the
Servo Driver.

The Servo Driver may be
faulty. Replace the Servo
Driver.

12.1.3.

Resetting Alarms

If there is an alarm occurs, use one of the following methods to reset the alarm after eliminating the cause

of the alarm.

Clearing Alarms with the Fault Reset Command

Execute the Fault Reset command to clear alarms.

Refer to the following section for details on the Fault Reset command.

¢ Controlword Bits on Section 10.1

Clearing Alarms by nEXT Configurator software

Refer to the following section for details.

+ Troubleshooting
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13. nEXT Configurator Software

13.1. Introduction to nEXT Configurator software

13.1.1. Features and Specifications

The nEXT Configurator Tool is used to setup and optimally tune the nEXT1 Servo Driver

You can use nEXT Configurator for the following tasks.

Make settings for Servo Driver, such as parameter setting and encoder settings.
Perform trial operation

Tuning Servo Driver

Monitor product information, Servo Driver status and other information

Perform troubleshooting, such as checking and clearing alarms

13.1.2. Name of Window parts

This section gives the names of the parts of the main nEXT Configurator window and describes the
parts.

Main Window

The names parts of the main nEXT Configurator window are given below.

Trial Run Trace  Tuning  Download Tocls  Help [
| (l) (3) IMnlor WH:’::I[ les :::: Reference Motor base blocked (BB}
Motion Manitar
Show | Hame | Value | Unit
O o< input votage - wolt
[ Temserature . Degree celsis
[0 Soesd Referance - RPM
[ Metor Speed
[m]
W]
|
[ seesamor
O | Torque reference R %
[] Motor Power Watt
O  Total Operating Tim= - homes.ms
&)
4)

Status Monitor
Shows| Hame | Value | Unit
[0 Ethercal State Machne -
[ maincircut
[ Motor Power oK
[]  Dynamic Brake 08)
[0 Retation Direction
[]  nPoston
[0  Alarm Code

No. Item Description

(0] Toolbar

2) Monitor Area Monitor Servo Driver status

3) Status Area Display Servo Driver status

4) Function Display Area Display the operating pane for NEXT Configurator functions
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13.2. Starting nEXT Configurator

The nEXT Configurator can working in Online and Offline mode.
e With Online mode, the Servo Driver interface with software via USB
o With Offline mode, there is no connection to Servo Driver, so the functions that you can use are
restricted. The function that you cannot use will be grayed out in the toolbar.

The computer and Servo Driver are connected directly with a USB cable.
Use the following procedure to connect the computer to the Servo Driver directly.
1. The computer and Servo Driver are connected with Mini USB cable

If the connect success, the device is displayed in the COM port list.

3 Computer
- Disk drives
O& Display adapters

= |DE ATA/ATAPI controllers
@ Jungo
=1 Keyboards
@ Mice and other pointing devices
[ Manitors
I Metwork adapters
R Other devices
v g Ports (COM & LPT)
E USB Serial Device (COM3)
= Print queues
I Processors
[3 Sensors
0 Software devices
i Sound, video and game controllers

S Storage controllers
E@ System devices
‘ Universal Serial Bus controllers
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2. Start nEXT Configurator.exe

The nEXT Configurator will start, the connection is automatically established. If not, click File >
Connect to start establish connection.

If the connection successfully, the status area will display “Motor base blocked (BB)”

& NR Serve Drive Configurater

File  BasicFunctions  TrielRun  Trace  Tuning  Download  Tools  Help
Motor base blocked (BB)
Matar Running
—
Motion Manitar
[0 ocinputvotoge - ok
[]  Tempersture - Degree celsius.
[0 speed Reference - M
] Moior Spaed - RPM
] Posiion Command - Reference unis
[ uctusl Postion - Reference unis
[0  Postion Error - Refersnce unts
[  soesdEmor AP
O Torqus reference - %
[ Motor Power Watt
O  Total Operating Time - himes ms

Status Monitor

EtherCAT State Machne
Main Circut

Motor Power ON
Dynamic Brake (O8]
Rotation Direction

InPostion

Ooooooon

Alarm Code
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13.3. Setting Up Servo Driver

The procedures for the basic settings that are required to use a servo system are given.

13.3.1.

Setting Parameters

You can edit the parameters that are set in the Servo Driver from the Edit Parameters Window. You can
save the edited parameters in a project file or you can write them to file.

(2) (2) (3) (4) (©) [==E=]
[ - & L)
Import Driver Parameter Filg |Export Driver Parameter to Filg |Read Driver Parametef [Write Edited Driver Parameter| |Save to Flasl
Driver Parameters  Motor Parameters
Mo, Unit Min - Max Value
00 Reserved parameter (Do not Change) - Q
01 Control Mode 1-2 1
0z Speed Proportion Gain 1- 1000 150
03 Speed Intergral Gain 1-1000 100
04 Pasition Proportion Gain - 1-5000 250
05 Mament Inertia Ratio (R) % 1-1000 10
06 Second Speed Proportion Gain A 1-1000 100
a7 Second Speed Intergral Gain 1-1000 100
08 Second Position Proportion Gain - 1-1000 100
o9 Speed Feedforward % 0-100 100
10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000
1 Torque Feedforward % 0-100 0
12 Torque Feedforward Filter Frequency Hz 0 - 5000 10
13 Gain Switching Selection Oto4 ]
Set Mode of Operation
1: Position mode
2: Velocity mode
(7)
No. Item Description Reference
The parameters are read from a Driver Parameter file (.txt) or Reading
1) File Import Motor Parameter file (.sys) and displayed in the Edit Parameters | Parameters from
Window File
@) | File Export The parameters in the Edit Parameters Window are written to a Writing Parameters
P Driver Parameter file (.txt) or Motor Parameter (.sys) file to File
. Reading All
3) Read from The setting of all of the parameters are read from the Servo Parameters from
Servo Driver Driver and applied to displayed parameters T wr—
Servo Driver
. . . . . Write Edited
Write to Servo The settings of the parameters that were edited in the Edit Do
4) . ) . . Parameters to the
Driver Parameters Window are written to Servo Driver. -
Servo Driver
Saving Parameters
All the parameter written to Servo Driver are saved in flash Written to Servo
(5) | Save to Flash P —
memory. Driver to Flash
Memory
. The parameter names are displayed along with the settings .

6 Parameter List . Parameter List
6) value for the Servo Driver. EEE—
) Description of Describe the value of each parameter selected in the Edit )

Parameter Parameters Window
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¢ Parameter List

(]_) |Driver Parameters  Motor Parameters I
00 Reserved parameter (Do not Change} - - 0
o1 Control Mode 12 1
02 Speed Proportion Gain 1-1000 100
03 Speed Intergral Gain 1-1000 100
04 Position Proportion Gain 1 -5000 100
05 Moment Inertia Ratio % 1-1000 10
06 Second Speed Proportion Gain 1-1000 100
o7 Second Speed Intergral Gain 1-1000 100
08 Second Position Proportion Gain 1-1000 100
09 Speed Feedforward % 0-100 100
10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000
1 Torque Feedforward % 0-100 o
12 Torque Feedforward Filter Frequency Hz 0 - 5000 10
13 Gain Switching Selection Oto4 L
14 Gain Switching Level for Torque Reference % 0-300 100
15 Gain Switchino | evel for Sneed Beference BEM 0. MawSpneed 1000
2 (3) (4) (5) (6)
No. Item Description
The parameter numbers are displayed. There are include 2 type of
parameter:
1) Parameter tab |
e  Driver Parameter
e Motor Parameter
The parameter numbers are displayed.
2) Parameter number pal . - display .
The Driver Parameter is defined as PrXXX (XXX: parameter number)
3) Parameter name The parameter names are displayed.
) Unit This is the minimum unit (setting increment) that you can set for the
parameter. For parameters that do not have units, “-” is displayed.
5) Min-Max value This is the allowable range of each parameter
(6) Parameter value The current value of each parameter are displayed
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Use the following procedure to edit the parameters.

¢ Edit Parameters

1. Select Basic function - Edit Parameters in the toolbar.

The Edit Parameters Window will be displayed.

2. Click the cell of the parameter to change.

Parameter

=3
Import Driver Parameter File Export Driver Parameter to File Read Driver Parameter  Write Edited Driver Parameter Save to Flash

Driver Parameters  Motor Parameters
| ~

00 Reserved parameter (Do not Change) )

o Control Mode 1-2 1

02 Speed Proportion Gain 1- 1000 100

03 Speed Intergral Gain 1-1000 150

o4 Position Proportion Gain - 1-5000 100

05 Moment Inertia Ratio % 1-1000 10

06 Second Speed Proportion Gain 1-1000 100

o7 Second Speed Intergral Gain 1-1000 100

08 Second Position Proportion Gain - 1-1000 100

o9 Speed Feedforward % 0-100 100

10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000

1" Torque Feedforward % 0-100 Q

12 Torque Feedforward Filter Frequency Hz 0 -5000 10

13 Gain Switching Selection Dtod o e
Set the Second Ki gain of velocity loop

3. Edit the parameter
4. Press the Enter Key

The background of the edited parameter cell will change to blue.

This concludes the procedure to edit the parameters.
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¢ Write Edited Parameters to the Servo Driver

The settings of the parameters that were edited (i.e., blue cells) in the Edit Parameters Window are
written to the Servo Driver. If there is more than one edited parameter, the settings are written to the
Servo Driver for all of the edited parameters.

Use the following procedure to write the edited parameters to the Servo Driver.

1. Display the Edit Parameters Window and edit the parameters.
Refer to Editing Parameters for the procedures to edit parameters.

2. Select Write Edited Parameters

=lEir=]
Import Driver Parameter File Export Driver Parameter to File Read Driver Parameter | Write Edited Driver Parameter | Save to Flash
Driver Parameters  Motor Parameters
Mo. F Unit Min - Max Value ol
00 Reserved parameter (Do not Change) 0
o1 Control Mode 1-2 1
02 Speed Proportion Gain 1- 1000 100
03 Speed Intergral Gain 1-1000 200
04 Paosition Proportion Gain - 1- 5000 100
05 Moment Inertia Ratio % 1-1000 10
06 Second Speed Proportion Gain 1-1000 100
o7 Second Speed Intergral Gain 1-1000 100
08 Second Position Propaortion Gain - 1-1000 100
09 Speed Feedforward % 0-100 100
10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000
n Torque Feedforward % 0-100 0
12 Torque Feedforward Filter Frequency Hz 0 - 5000 10
13 Gain Switching Selection Otod 0 52

The edited parameters are written to the Servo Driver and the cells change to white.

This concludes the procedure to write edited parameters to the Servo Driver.
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¢ Reading All Parameters from Servo Driver

Use the following procedure to write the edited parameters to the Servo Driver.

1. Open the Edit Parameters Window
2. Select Read Parameter button

If the Driver Parameters tab is selected, the Read button will be displayed Read Driver Parameter File
If the Motor Parameters tab is selected, the Read button will be displayed Read Motor Parameter File

Parameter EI@

+

=2
Import Driver Parameter File Export Driver Parameter to File | Read Driver Parameter| Write Edited Driver Parameter  Save to Flash

Driver Parameters  Motor Parameters
| | | | 2
00 Reserved parameter [Do not Change) - - 0
o Control Mode - 12 1
02 Speed Propaortion Gain 1-1000 150
03 Speed Intergral Gain 1-1000 100
04 Pasition Proportion Gain 1-5000 250
05 Moment Inertia Ratio % 1-1000 0
06 Second Speed Proportion Gain 1-1000 100
o7 Second Speed Intergral Gain 1-1000 100
03 Second Position Proportion Gain 1-1000 100
o9 Speed Feedforward % 0-100 100
10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000
" Torque Feedforward % 0-100 Q
12 Torque Feedforward Filter Frequency Hz 0 - 5000 10
13 Gain Switching Selection - Otod a b

This concludes the procedure to read all of the parameters from the Servo Driver.

121 nEXT1 Servo Driver User’s Manual



13 - nEXT Configurator Software

¢ Reading Parameters from File

The Driver parameters are read from a Driver Parameter file (.txt) and Motor parameters are read from a
Motor Parameter (.sys) file.

Use the following procedure to read the parameters from file.

1. Open the Edit Parameters Window
2. Select Import button

If the Driver Parameters tab is selected, the import button will be displayed Import Driver Parameter File

If the Motor Parameters tab is selected, the import button will be displayed Import Motor Parameter File

Parameter EI@

4

=3
Import Driver Parameter File| Export Driver Parameter to File Read Driver Parameter  Write Edited Driver Parameter Save to Flash

Driver Parameters  Motor Parameters
| | | | 2
00 Reserved parameter (Do not Change) - - o
o Control Mode - 1-2 1
02 Speed Proportion Gain 1- 1000 150
03 Speed Intergral Gain 1-1000 100
o4 Position Proportion Gain 1-5000 250
05 Moment Inertia Ratio % 1-1000 10
06 Second Speed Proportion Gain 1-1000 100
o7 Second Speed Intergral Gain 1-1000 100
08 Second Position Proportion Gain 1-1000 100
09 Speed Feedforward % 0-100 100
10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000
1" Torque Feedforward % 0-100 0
12 Torque Feedforward Filter Frequency Hz 0 - 5000 10
13 Gain Switching Selection - Otod 0 b

3. Select the Driver parameter (.txt) file or Motor parameter (.sys) file to read and click the Open

Button
&2 Open X
™ <« Q_RE.. > DRIVER AND MOTOR PA... v O Search DRIVER AND MOTORP... ©
Organize v New folder
B This PC & Name )
jects | Panasonic_| |_Robostar
3D Obj P MHMRO42L1T2M_Rob:
B Desktop | Panasonic_Minas_A4_100W_10000pps
B Diciaits I | Panasonic_MinasAS_100W_Inc20bit
‘ Downloads | Panasonic_MinasAS5_200W_Inc20bit
" | Panasonic_MinasAS_MSMEQ022515_200W...
d Music | Panasonic_MinasA6_100W._Inc23bit
B Pictures ] Tamagawa_48V_SOW_AbsEncoder23Bit
B Videos | Tamagawa_100W_AbsEncoder17bit
s Local Disk (C:) ] Temagawa_100W_IncEncoder17bit
e Local Disk (D:) | Yaskawa_SGM_01AGSU11

| Yaskawa_SGM_02AGSU11

s Local Disk (F))
R % v < >

File name: | Panasonic_MinasAS_100W_Inc20bit v ‘ Driver Parameter(*.txt) 2
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The Driver parameters are read from the Driver parameter file (.txt) and displayed in the Edit Parameters

Window.

P Open

A+ [« ORE.

Organize v New folder

B This PC
B 3D Objects
B Desktop
‘| Documents
& Downloads
D Music
& Pictures
B Videos
i Local Disk (C:)
- Local Disk (D:)
s Local Disk (F))

> DRIVER AND MOTOR PA... v 0

. Name

4 Initialgain.sys
| LS_Servo_400W_10000ppr_Partnumber_X...
| Panasonic. MHMRSA2L1T2M_Robostar.sys
% Panasonic_MHMRO022L1T2M_Robostar.sys
(%] Panasonic_. MHMRO42L1T2M_Robostar.sys
| Panasonic_Minas_A4_100W_10000pps.sys
| Panasonic_MinasA5_100W_Inc20bit.
| 151 Panasonic_Minasa5_200W_inc20bit.sys
| Panasonic_MinasAS_MSMEQ12S1S_100W...
| Panasonic_MinasAS_MSME022515_200W...
%] Panasonic_MinasAb_100W_Inc23bit.sys
v < >

File name: | Panasonic_MinasAS_200W_Inc20bit.sys v ‘ Motor Parameter(*.sys) v

The Motor parameters are read from the Motor Parameter file (.sys) and displayed in the Edit Parameters

Window.

This concludes the procedure to read the parameters from a file.
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¢ Writing Parameters to File

The Driver parameters edited in the Edit Parameters Window are written to a Driver Parameter file (.txt)
The Motor parameters edited in the Edit Parameters Window are written to a Motor Parameter file (.sys).

Use the following procedure to write the parameters to a file.

1. Open the Edit Parameters Window
2. Select Export button

If the Driver Parameters tab is selected, the export button will be displayed Export Driver Parameter File

If the Motor Parameters tab is selected, the export button will be displayed Export Motor Parameter File

=er=]
] 2 o
Import Motor Parameter File [Export Motor Parameter File | Read Motor Parameter  Write Edited Motor Parameter  Save to Flash
Driver Parameters Motor Parameters
No. F Unit Min - Max Value -
00 | Rated Current [RMS value] Ampere - 3.51
01 Peak Current [RMS value] Ampere - 10.6
02 |Resistance Chm - 257
03 |Inductance mH - 287
04 |Back EMF Constant Vrpm/rpm - 0.005
05 Rotor Inertia kg.m2 - 0.032
06 |Torgue Constant N.m/Ampere - 0.056
07 |Encoder ID - - 12
08 |Encoder resolution Pulses 0 - 24bit 8388608
0% | Maximum Power Watt - 50
10 [Max Valtage Volt - 43
11 | Pole Pairs - 1-20 5
12 |Rated Torque H.m - 0.159
13 Maximum Speed RPM 0 - 5000 6000 =

3. Enter the save location and the file name and click the Save Button

Save to Driver parameter (.txt) file

o Save As x
+ <« O_RE.. » DRIVER AND MOTOR PA... v O Search DRIVER AND MOTOR P... 0
Organize » Mew folder B < (7]
~
I hispe Name Date modified Tyrpe @
B 3D Objects \J Initialgain Text Docume|

[ Desktop \J LS_Servo_400W_10000ppr_Partnumber_X... Text Docume|
\_-'| Panasonic_MHMR3A2L1T2M_Robostar

\j Panasonic_MHMRO22L1T2M_Robostar

3 Text D
|| Documents ext Docume,
Text Docume

4 Downloads ©
|=| Panasonic_.MHMRO042L1T2M_Robostar Text Docume
b Music =] Panasonic_Minas_A4_100W_10000pps Text Dacume
=] Pictures \J Panasonic_MinasA5_100W_Inc20bit Text Docume
m Videos \_'l Panasonic_MinasA3_200W_Inc20bit Text Docume
. Local Disk (C3) | Panasonic_MinasAS_MSMEO22515_200W... Text Docume ,
— Local Disk (D ¥ < 4
File name: ‘ | ~
Save as type: | Driver Parameter(*.txt) ~
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Save to Motor parameter (.sys) file

o Save As %
+ <« O_RE.. » DRIVER AND MOTOR PA... v O Search DRIVER AND MOTOR P... 0
Organize « Mew folder == - (7]
~
I hispe A Name Date modified Tyrpe @
1 3D Objects %] Initialgain.sys 10/16/2021 3:40 PM System file
[ Desktop %] LS_Servo_400W_10000ppr_Partnumber_X... 2/ System file
% 3 s
2 Documents [&] Panasonic MHMRSA2L1T2M_Robostarsys 3 System file
; Download |%] Panasonic_/MHMRO022L1T2M_Robostar.sys 3 System file
owmieacs |%] Panasonic_MHMRO42L1T2M_Robostarsys 3 System file
b Music [&] Panasonic_Minas_A4_100W_10000pps.sys System file
=] Pictures |%] Panasonic_MinasA5_100W_Inc20bit.sys System file
B Videos %] Panasonic_MinasA5_200W_Inc20bit.sys 2111:38 PM System file
i, Local Disk (C) |#] Panasonic_MinasA5_MSMED12515_100W... 0:36 AM System file
— Local Disk (D ¥ < 4
File name: ‘ ‘ I ~
Save as type:  Motor Parameter(* sys) ~
~ Hide Folders Cancel

This concludes the procedure to write the parameters to a file.

¢ Saving Parameters Written to Servo Driver to Flash Memory
You must save the parameters that you edit in tables to flash memory in the Servo Driver.
Use the following procedure to save the parameters edited in tables to flash memory in the Servo Driver.

1. Open the Edit Parameters Window
2. Display the parameters to write to the Servo Driver.

Refer to Editing Parameters for the procedures to edit parameters.
Refer to Reading Parameters from a Parameter File for the procedure to open a parameter file.
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13.3.2. Connecting I/O Signals

You can use the I/O Signal Allocation Window to allocate the input signals and output signals of the Servo
Driver.

You can check the status of the I/O signals of the Servo Driver to monitor the wiring status.

e Checking I/O Signal Allocations

You can check all of the allocations of the Servo Driver I/O signal connector in one window.

Use the following procedure to check the current I/O signal allocations of the Servo Driver.
1. Select Basic Functions = 1/O Signal Allocation in the toolbar

The 1/0 Signal Allocation Window will be displayed

22
Digital I/0  Pin Assign
Input
Assignment Status
Digital Input 1 [1] Forward Drive Prohibit Input Signal (POT) Low
Digital Input 2 [3] Home Signal (HOME) High
Digital Input 3 [2] Reverse Drive Prohibit Input Signal (NOT) Low
Digital Input4 [0] Inhibit Low
Digital Input 5 [0] Inhibit Low
Digital Input & [0] Inhibit Low
Qutput
Assignment Force Output
Digital Output 1 | [7] Holding Brake Output Signal (HB) l Enabled ]
e
Digital Qutput 2 [0] Inhibit Disabled
Digital Qutput 3 [0] Inhibit Disabled
Digital Qutput 4 [0] Inhibit Disabled

The current allocation status of Servo Driver will be displayed.
Click Force Output for to change level of each digital output signal.

Click Close to exit I/O Signal Allocation dialog

e Changing I/O Signal Allocations

Functions are allocated to the pins on the 1/O signal connector of the Servo Driver in advance. You can
change the allocations and the polarity for some of the connector pins.

Use the following procedure to change input signal allocations.
1. Select Basic Functions - I/O Signal Allocation in the toolbar
The 1/0 Signal Allocation Window will be displayed.

2. Click to Pin Assign tab, and choose the cell for the pin of the input and output signal you need to
change.

Click the polarity cell of the signal to change.
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nal Allocation

Digital I/0  Pin Assign
Input
Digital Input 1
Digital Input 2
Digital Input 3
Digital Input 4
Digital Input 5

Digital Input 6

Qutput
Digital Output 1

Digital Output 2
Digital Output 3

Digital Qutput 4

1 Forward Drive Prohibit Input Signal (POT)

[0] Inhibit

[1] Ferward Drive Prohibit Input Signal (POT)
[2] Reverse Drive Prohibit Input Signal (NOT)
[3] Home Signal (HOME)

[4] Touch Probe 1 Input Signal (TP1)

[5] Touch Probe 2 Input Signal (TP2)

[6] General Input 1 (DIT)

[7] General Input 2 (DI2)

|[o] Inhibit v| |H\gh v‘

|[7] Holding Brake Output Signal (HE) v| A

|[o] Inhibit v| A

|[o] Inhibit v| A

[0 mhibie -] [2
Save

Close

Click Apply to change the allocation

Click Save button to save the allocation to Servo Driver

Click Close button to close the 1/0O Signal Allocation dialog.
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13.3.3. Resetting Absolute Encoder

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An alarm related
to the absolute encoder (FF1Ch) will occur when the absolute encoder must be reset, such as when the
power supply is turned ON.

When you reset the absolute encoder, the multiturn data is reset and any alarms related to the absolute
encoder are cleared.

Reset the absolute encoder in the following cases.

When an FF1Ch alarm (Encoder Multiturn Error) occurs

When starting the system for the first time

When you want to reset the multiturn data in the absolute encoder
When the Servomotor has been replaced

[ ]
[ ]
[ ]
[ ]
Operating Procedure
Use the following procedure to reset the absolute encoder.
(1) Confirm that the servo is OFF.

(2) Choose Tuning - Motor Configuration in the Toolbar of the Main Window of the nEXT
Configurator.

(3) Click to Encoder Setting button.

-

[= @ ]=]

Motor and Feedback Current Loop tuning  Comutation

Phase to Phase Inductance (mH): |8.6

Rated Current [RMS Amps] [15 | &
Peak Current [RMS Amps]: |4.6 | *)
Maximum motor speed [RPM]: ||SDDD | )
Encoder Type: |Dc1: Panasonic Minas A6 Serial Absclute ~ | () Encoder Setting
Encoder Resolution [Pulzes]: |‘ID435?6 | *)
Pole Pairs per Reveolution: |4 |
Maximum Power (Watts): |EDD |
Maximum Voltage (Volts): |EDD |
Phase to Phase Resistance [Ohm]: |2.S |

|

|

|

Rated Torque (M.m): |D.6
Rotor Inertia (kg.m2): 0.1
J | Apply
Load Form File Read from Driver B

The Encoder Setting Dialog Box will be displayed.
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Encoder Setting

Encoder Mode: |0, Use encoder as an absolute mode w Apply

Reset Multiturn and Alarm

(4) Click the Reset Multiturn and Alarm button.
The absolute encoder will be reset.
(5) If the Resetting Fails, click Reset Multiturn and Alarm button again.

This concludes the procedure to reset the absolute encoder.
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13.3.4. Software Reset

You can reset the Servo Driver internally with the software. A software reset is used when resetting
alarms and changing the settings of parameters that normally require turning the power supply to the

Servo Driver OFF and ON again. This can be used to change those parameters without turning the power
supply to the Servo Driver OFF and ON again.

Preparations

Confirm that the following conditions are met before you perform a software reset.

*  The servo must be OFF.
*  The motor must be stopped.

Operating Procedure

1. Click to Basic Functions in toolbar and choose Software reset

Software Reset >

& CAUTION

The software reset function resets the Servo Drive by using softwa
and re-calculates all settings including parameters.
Special care must be taken for the following.

The Servo Drive will stop responding for approximately 2 seconds
after the executions begins.

Before executing this function, always check the Servo Drive

and motor status to ensure safety,

The Software reset Dialog will be displayed.

2. Click the Execute Button.

|
The software reset function resets the Servopack
by using software and re-calculates all settings |
including parameters.

I oo

Execute

After finish reset the Servo Driver. The Complete Reset Dialog will be displayed. Click OK to
close software program.

Completely Reset Servo Driver
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13.4. Perform Trial Operation
13.4.1. Introduction

You can perform trial operation by jogging the Servomotor by itself or by operating the Servomotor with a
program that is set in advance. This section describes these two trial operation methods.

Jogging the Servomotor to Test Operation

This method is suitable to check the operation of the Servomotor by itself. The Servomotor will operate
only while a button is clicked on the nEXT Configurator.

Performing Trial Operation with a Program

This method for trial operation is suitable to check operation with a program that is set for the operation
pattern of your machine. The procedure for trial operation with a program is given.

13.4.2. Jogging the Servomotor to Test Operation
Operating Procedure
Use the following procedure to jog the motor.

1. Clickto Trial Run in toolbar and choose JOG Manual of the nEXT Configurator software.
The Jog Operation Dialog Box will be displayed.

2. Check the warnings and then click the OK Button.

JOG Operation X

& WARNING

It is dangerous to operature this function, because the servomotor will rotate.
Be sure to confimm an operation manual before execution.

Be careful especially of the following points.

1. Please check the safety around moving parts.

Please execute this function after fully checking that there is no danger
by operation of @ motor

2. Please check the position of @ machine

Before start operating, carefully verify the action and position of the
servomotor/machine.

Clicking the OK button to start the JOG.

3. Check the jogging speed and then click the Servo ON Button.
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=] 106 Operation X

JOG Speed Setting

JOG Speed [300] [RPM]

Apply

Operation

@

N P

4. The display in the Operation Area will change to Servo ON.

Click the Forward Button or the Reverse Button.

Jogging will be performed only while you hold down the mouse button.

(=] 106 Operation *
JOG Speed Setting
JOG Speed 300 [RPM]
Operation
& Servo ON Servo OFF
Reverse Forward

After you finish jogging, turn the power supply to the Servo Driver OFF and ON again.

This concludes the jogging procedure.
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13.4.3. Perform Trial Operation with a Program

Operating Procedure

Use the following procedure for a program jog operation.

133

1.

2.

Click to Trial Run in toolbar and choose Program JOG Operation of the nEXT Configurator
software.
Check the warnings and then click the OK button.

JOG Operation X

& WARNING

It iz dangerous to operature this function, because the servomotor will rotate.
Be sure to confimm an operation manual before execution.

Be careful especially of the following points.

1. Please check the safety around moving parts.

Please execute this function after fully checking that there is no danger
by operation of @ motor

2. Please check the position of a machine

Before start operating, carefully verify the action and position of the
servomotor/machine.

Clicking the OK button to start the JOG.

Cancel

Click the Cancel button to cancel programmed jog operation. This Main Window will return.
Set the running conditions, click the Apply Button, and then click the Run button.

A graph of the operation pattern will be displayed.

*

IQ JOG Pregram Operation —

éunning Condition \

Jogging Travel Distance:
10485760 [Reference Unit]
Jogging Movement Speed:
1000 | [RPM]

Jogging Acceleration/Deleceration:
[ms] {1 - 5000]
Jogging Waiting Time:
[ms] [0 - 5000]
Jogging Number of Movements:

imes] (0 - 100) (0: infinite)

Jogging Operation Pattern:

i
[
o
o
b=
o
£
o
o
o
o
o
o
w

1500 it
0: Waiting -= Forward x Movement T ~
Time[ms] \ j
Running Information Apply
Total time: 1000 [ms]/ftimes]
The total amount of movements: 10 [references Unit]/ftimes]
Motor Encoder Resolution: 1048576 Pulses/Rev Run D
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4. Click the Servo ON button and then the Execute Button. The program jogging operation will be
executed.

|=] 106 Program Operation

Servo ON/OFF Operation

@ Servo OFF Servo ON

|
l X

Speed Reference [RPM)

Running Information

Total time: 1000 [ms]/ftimes]

The total amount of movements: 10 [references Unit]/ftimes]

Motor Encoder Resolution: 1048576 Pulses/Rev Running condition re-sefting

5. User can monitor some operating status while JOG Program runs.
* Progress time

*  The number of forward movements
*  The number of reverse movements

|=] 10G Program Operation

Servo OM/OFF Operation

Servo ON Servo OFF

Fo
[
g Run
f =
o
2 :
r Running Cancel
B
o
j=8
w
Progess time
1[zec]

The number of forward movements

1/5[times]
Time[ms] The number of reverse movements
1/5[times]
Running Information
Total time: 1200 [ms)/ftimes]
The total amount of movements: 0 [references Unit]/fimes]
Mator Encoder Resolution: 8388608 Pulses/Rev

Click Cancel to stop running profile and click Servo OFF to Stop Motor

This concludes the trial operation with a program.
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13.5. Monitoring
13.5.1. Monitoring Product Information

ltems That You Can Monitor

The items that you can monitor in the Product Information Window are listed below

Monitor ltems

Model/Type

Serial Number

Software version (SW Ver.)
Hardware version (HW Ver.)

Information on Servo Driver

Operating Procedures
Use the following procedure to display the product information monitor dialog box.

Select Read Product Information in the menu Dialog Box. The Read product information window will be
displayed.

Model: [NR ECAT AC Servo Driver

Hardware Version: | RewvC.001.20210801

|
Software Version: |RevC.001.20210801 |
|
|

Serial Number: |
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13.5.2.

Monitoring Servo Driver Operation and Status

You can use the nEXT Configurator to monitor the operation of an online Servo Driver.

Servo Driver operation and status information will be displayed in the Motion Monitor Pane.

gR NR Servo Drive Configurator

File  Basic Functions T

al Run

Trace  Tuning Download

Tools

Motion Monitor

Mator Power an I Speed Reference
Motor Runing (RUN)
Motor Funning
Motion Manitor
| Show | Name [ Value [ Unt
DC input vokags = ot
Temperature 36 Degrae calsus
Spoeed Refarence 4 RPM
& |uobor Speca 0 e Motion Monitor
[#] | Postion Commang 5242880 Reference units
Aclusal Position 5243096 Refarance units
Fostion Error =216 Refarance unis
Speed Error -4 RPN
B |Torque reference 71 %
[ | Motor Power 14 Wiatt
Tatal Dperating Time 85593520 ms
Status Monitor
Shaw | Name | Vale Unt
EtherCAT Stata Machine op
7 | Main Circut 1
[ |motor Pawer on 1
Dynamic Brate (DB) 1 .
R:Iator Drection o Status Monitor
InPasition 1
& | Al code O
Monitor Items Unit
Main DC Input Voltage Volt
Temperature Degree Celsius
Speed Reference RPM
Motor Speed RPM

Position Command

Reference units

Actual position

Reference units

Position Error

Reference units

Speed Error RPM

Torque Reference % Rated torque
Motor Power Watt

Total Operating Time h:m:s:ms

Status Monitor

EtherCAT State Machine

Main Circuit

Motor Power ON

Dynamic Brake (DB)

Rotation Direction

In Position

Alarm code
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13.5.3. Monitoring Servo Driver I/O Signals
You can use the nEXT Configurator to monitor the I/O signals of an online Servo Driver

Select I/O Signal Allocation in the menu Dialog Box. The 1/O Signal Allocation window will be displayed.

[=]
Digital I/O  Pin Assign
Input
Assignment Status
Digital Input 1 [0] Inhibit Low
Digital Input 2 [0] Inhibit Low
Digital Input 3 [0] Inhibit Low
Digital Input 4 [0] Inhibit Low
Digital Input 5 [0] Inhibit Low
Digital Input & [0] Inhibit Low
Output
Assignment Force Output
Digital Output 1 |[7] Helding Brake Qutput Signal (HE)
Digital Output 2 | [0] Inhibit
Digital Qutput 3 [0] Inhibit
Digital Qutput 4 | [0] Inhibit

137 nEXT1 Servo Driver User’s Manual



13 - nEXT Configurator Software

13.5.4. Monitoring Machine Operation Status and Signal Waveforms

You can measure Servomotor operating status and signal waveforms without using a measurement
instrument. Displaying Servomotor operating status and signal waveform on a graph is call tracing. You
can save the trace data on the computer and also display trace data saved on the computer.

Trace Dialog Box

5 Trace - [m| X
= -
== | o EF | (1)
Sample setting:
—— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
—— Feedback Speed (RPM) 1000~ [us]x 1000 = 1000 [ms] 3
1500.00 Trace Mode: ( )
Single v Mﬂ
1000.00 -] Setting
Data 1 Reference Speed (R ~ - <
Data2 FeedbackSpeed (Rl = [ - (4)
(2) Data3 Torque Reference(l - -
Datad  Actual Torque (0.1% - - -
0.00
Trigger
Trigger Target:
_500.00 | Mo Trigger V|
Trigger Level: ( )
-1000.00 -1 Trigger Slope:  Rising
Cursor
Xt | | v | |
-1500.00 T T T T 1
50 495.0 995.0 1485.0 19950 24950 e ‘ | ya: | | (6)

Time[ms]

IX2-X1J: |:| V2V |:|
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No. | Item Description

The toolbar provides buttons:

* Open Button: Load a trace data file

* Save Button: Saves the currently displayed trace graph to a file.

« Save Image: Saves the currently displayed trace graph to an image.

« Copy to Clipboard: Copies the displayed trace graph to the
clipboard.

(1) Toolbar

Trace Graph Display

(2) The trace graphs are displayed in this area.
Area

3) Sample setting Setting recording time and Trace mode

Select the objects to trace
* You can trace the following items.
Torque Reference
Actual Torque
Feedback Speed
Position Reference Speed
Position Error (Deviation)
Main Circuit DC Voltage
*  Drive Temperature

4) Trace Object Setting

Trigger target: Select the object that is to serve as the trigger for tracing
You can select the following trigger targets:
*  Feedback speed
*  Torque reference
»  Position reference speed
Trigger Level: Enter the reference value for detecting the trigger in the
Trigger Level Box. The setting unit is the same as the unit for the
selected trigger target.
Trigger Slope: Enter the method for detect the trigger in the Trigger
Slope box
You can select the following trigger types.
* Rising edge: A trigger is detected when the trigger object
changes from below the trigger level to above the trigger level.
* Falling edge: A trigger is detected when the trigger object
changes from above the trigger level to below the trigger level.
» Rising or Falling edge: A trigger is detected when the trigger
object changes from below the trigger level to above the trigger
level or from above the trigger level to below the trigger level.

(5) Trigger setting

Right Click to Trace Graph and choose Add Cursor X or Add Cursor Y,
(6) Cursor the X or Y cursor will be displayed. You can drag the cursors to move it
to check the data
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¢ Preparations for Tracing
You must set the objects to trace and the trace conditions before you execute a trace.
Use the following procedure to prepare for tracing.

1. Select Sample setting and Trace Mode

30 Trace - o X
& d a3
Sample setting:
:E:l;rhe::lfsssj((smj Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN B 001000 [oe]
Trace Mode:
Single ~ Start
Setting

i8]

Data1 Reference Speed R + [ -
Data2 FeedbackSpeed RI - [ -

S

Data3 Torque Reference(0 - -

i8]

Datad  Actual Torque (0.1% + [ -

Trigger
Trigger Target:

Mo Trigger \/|

Trigger Level

Trigger Slope:  Rising

Cursar
x| | v | |
|
Time[ms] X2 | ‘ Y | ‘

[2-X1}: |:| V2-vi: :|

Set the interval for obtain trace data
Example: If you set 1000, trace data is obtained every 1000ms
2. Select Trace Object

% Trace - a x
=" | &
Sample setting:
— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
— Feedback Speed (RPM) 1000~ | [us]x 1000 = 1000 [ms]
Trace Meds:
Single ~ Start
Setting
Data1 Reference Speed (R - - -
Data2 FeedbackSpeed (R - [ -
Data3 Torque Reference(l - -
Datad Actual Torque 012 - [ -
Trigger
Trigger Target:
No Trigger -
Trigger Level:

Trigger Slope:  Rising

Cursor
x| | e | |

; |
Timelms] x| | v | |

[2-X1}: |:| v2-yi: |:|

Select the objects to trace from the Datal, Data2, Data3 and Data4 Boxes. You can also set the data
trace line colors.
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You can select any of the following trace objects.

Reference Speed

Feedback speed

Torque Reference

Actual Torque

Position error

Current Phase U

Current Phase V

Current Phase W

Main circuit DC power supply
Temperature

3. Trigger setting:

% Trace

Ed @

— Reference Speed (RPM)
—— Feedback Speed (RPM)

Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN

Time[ms]

Sample setting:

1000 ~ | [us]x 1000 = 1000 [ms]

Trace Mode:

Single v

Setting

Data1 Reference Speed (R -
Data2 Feedback Speed (Rl ~
Data3 Torque Reference(l ~

Data4 Actual Torque (0.13 =

Start

A EE
HEA

.
]

Trigger
Trigger Target:

Mo Trigger

Trigger Level

Trigger Slope:  Rising

Cursor

x| | e | |
x| | v | |
[2-X1}: |:| v2-yi: |:|

Select the trigger setting from the Trigger Conditions Box.

You can select the following trigger target.
e No trigger
e [Feedback Speed
e Torque Reference
e Position Reference Speed
Select Trigger Level
Trigger Slope: Rising edge of Falling edge
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¢ Tracing Data
You can execute traces according to the trace settings and display the trace graphs.
Use the following procedure to trace data.
1. Select the tracing mode from the list in the Trace Mode Box in the Trace Dialog Box.

e Single: When the trigger condition is met, a trace graph is executed only once and then
tracing is stopped.

e Continuous: When the trigger condition is met, the graph display is repeatedly executed
automatically. Tracing is stopped when you click the Stop Button.

% Trace _ o %
Ed @
Sample setting:
— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
— Feedback Speed (RPM) 1000~ | [us] x 1000 = 1000 [ms]
Trace Meds:
Single ~ Start
Setting
Data1 Reference Speed R + [ -
Data2 FeedbackSpeed (R - [ -
Data3 Torque Reference(l - -
Datad Actual Torque (0.1% + [ -
Trigger
Trigger Target:
No Trigger v|
Trigger Level:

Trigger Slope:  Rising

Cursor
x| | e | |
" |
Timefms] x| | v | |

[2-X1}: |:| v2-yi: |:|

2. Click the Start Button

% Trace _ o %
Ed @
Sample setting:
— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
— Feedback Speed (RPM) 1000~ | [us] x 1000 = 1000 [ms]
Trace Meds:
Single ~ Start
Setting
Data1 Reference Speed R + [ -
Data2 FeedbackSpeed (R - [ -
Data3 Torque Reference(l - -
Datad Actual Torque (0.1% + [ -
Trigger
Trigger Target:
No Trigger v|
Trigger Level:

Trigger Slope:  Rising

Cursor
x| | e | |
" |
Timefms] x| | v | |

[2-X1}: |:| v2-yi: |:|

Tracing is started and the software waits for the trigger.
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When the trigger condition is met, data is transferred.

When the data has been transferred, the trace graph is displayed in the Trace Dialog Box.

wih Trace - O X
(=" N o =
Sample setting:
— Reference Speed (RFM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
— Feedback Speed (RPM) 1000 | [us] x 1000 = 1000 [ms]
2000.00 Trace Mode:
Single ~ Start
Setting
- -
TR Data1 Reference Speed (R -
Data2 Feedback peed RI ~ [ -
Data3 Torque Reference(l ~ -
Datad  Actual Torque (013 ~ [ -
Tigger
Trigger Target:
Position reference speed V|

-1000.00 Trigger Level: RPM

Cursor
I x| | v | |
-50 1965.0 399‘5.0 X2 | | y2: ‘

x2-X1p |:| [¥2-v1L: |:|

Time]ms]
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¢ Viewing Trace Graphs
You can change the trace graph displays to make them easier to check.
Zooming Part of the Trace Graph Display

Right Click the trace graph, you can choose several option to zoom: Zoom in X, Zoom in Y, Zoom in XY

% Trace — a %
=" | 53
Sample setting:
— Reference Speed (RPM Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
= h SR ey 1000 | [us]x 1000 = 1000 [me]
2000.00-) Trace Mode:
Single ~ Start
4k Zoom inx Setting
+  Zoomin¥
E-
Datal Reference Speed (R * -
1000.00-1 Zoom In XY -
- - v
N —— Data2 Feedback Speed (R - [
1 ZoomOutY Data3 Torque Reference( - -
Ed  Unzeom Al Datad ActualTorque (0.1% - [ -
000 ol Add Cursorx —
T AddCursorY g
Trigger Target:
Mo Trigger \/|
_i600.00-] Trigger Level
Trigger Slope:  Rising
Cursar
I x| | e | |
" 50 19850 39850 2 | | e | ‘
Time[ms]
S —
Graph Displays before Zooming
5 Trace - O x
Ed Ga
Sample setting:
— Reference Speed (RFM Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
e A SR O 1000 | [us]x 1000 = 1000 [me]
200000 Trace Mode:
Single ~ Start
Setting
100000 Data1 Reference Speed R ~ [
Data2 FeedbackSpeed (RI - [
Dats3 Torque Reference(l =
Data4 Actual Torque 012 ~ [ -
Trigger
Trigger Target:
Mo Trigger -
-1000.00 Trigger Level:
Tigger Slope:  Rising
Cursor
S x| | v | |
1 T ;
50 1995.0 e 30850 e | | v | ‘
s [ ] we [

Graph Displays after Zooming
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‘{\ Trace
Ed® -
—— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
—— Feedback Speed (RPM)
=
1785.00
1285.00
765.00-| |
265.00
o012
i ol T — T =
388.0 888.0 1388.0 1888.0 2333.0
Time[ms]

- O X
Sample setting:
1000 | [us] x 1000 = 1000 [ms]
Trace Mode:
Single - Start
Setting

Data1 Reference Speed (R ~
Data2 Feedback Speed (Rl ~
Data3 Torque Reference(C ~

Data4  Actual Terque (0.1% ~

Trigger
Trigger Target:

No Trigger v

Tigger Levek 0

Trigger Slope:  Rising

Cursor
x| | v | |
x| | va | |

pextp [ ] mevie [

To Zoom out the graph, right click and select Zoom out X, Zoom out Y or Unzoom All
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Displaying Graph Values with Cursors on the Axis Scale

Right Click the trace graph, you can choose Cursor option: Add Cursor X, Add Cursor Y

3 Trace - B X
E d@a

Sample setting:
— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN F 001000 [e]

—— Feedback Speed (RPM)

2000.00- Trace Mede:
Single v Start
4k ZoomInX Setting
+ ZoominY
+
Data1 ReferenceSpeed (R - [ -
1000.00-1 @ ZoomIn Xy
L Data2 Feedback Speed Rl ~ [ -
1 ZoomOutY Data3 Torque Reference(l - -
E4  Unzoom All Datad Actual Torque (0.1% + [ -
@D I Add Cursorx [—
T AddCursorY WZETD
Trigger Target:
No Trigger V|
_1000.00-] Trigger Level: 0
Trigger Slope:  Rising
Cursor
I x| | e |
! T T
5.0 1885.0 3995.0 X2 | ‘ Y2 | ‘

Time[ms]
g N —

You can drag the cursor to move it and you can check the cursor data in the Cursor group box.

% Trace — a %
=" |
Sample setting:
— Reference Speed (RPM Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
—Feedbacks,':.:dgtﬂpw) h Jry RO 1000 ~ | [us]x 1000 = 1000 [ms]

1500.00- Trace Meds:
Single ~ Start

1000.00 Setting
Data1 ReferenceSpeed (R - [ -
Data2 FeedbackSpeed (R - [ -

500.00
Data3 Torque Reference(l - -
Datad Actual Torque 012 - [ -
Trigger

Trigger Target:
-500.00 No Trigger v|
Trigger Level: 0

_1000.00-] Trigger Slope:  Rising
Cursor

. X [#577 | e | |

-15004 7 ; T 7 T

-50 4950 9950 14350 1985.0 24950 X2 |341‘5 ‘ y2: |

Time[ms]
pe-xe 1110 v2-yi: |:|
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Display Analyzer statistics

You can use Analyzer Statistics tool to measures the minimum, maximum, average and root mean square
of each signal between two X cursor shown in the graph.

1. Right click into the graph and enable cursor X
2. Move the cursor to the position you want to measure

3. Select Tool = Analyze-Statistics in toolbar of the main window.

\‘h
[ d @

| Sample setting:
—— Reference Speed (RPM) Torque Reference{0.1%) —— Actual Torque (0.1%) —— COIN
—— Feedback Speed (RPM) 1000 Iucly 1000 = 1000 mel

|
| 1500.00 Analyzer Statistics e

X Time(sec) range is 0 to xxx
! Shows the properties of a selected vector.

1000.00

| 500.00 (® Full Signal (O Between cursors
anm T

Close

| -1000.00

Cursor
X1 [15137 | v | |
-50 45'50 BBIED 14850 195‘50 24§50 X2 |341‘5 | v2: ‘ ‘

| !
| el X2-x1: [¥2-Y1: :|

-1500.01

The window will show the calculated value of the signal shown in the graph. Click Close to close the
Analyzer Statistics window.

¢ Open a Trace Data File on the Computer

You can read data from a trace data file saved on the computer and display it on the graph in the Trace
Dialog Box.

Use the following procedure to open a trace data file.
1. Select Trace - Data Trace in the toolbar
The Trace Dialog Box will be displayed.

2. Click the Open Button.
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148

N Trace - [m] *
[5a
Sample setting:
—— Reference § RPM Torgque Reference(0.1%) —— Actual Torque (0.1%) —— COIN
e h cs ey 1000 | [us] x 1000 = 1000 [me]
Trace Mode:
Single ~ Start
Setting
Data1 Reference Speed (R -
Data2 Feedback Speed (Rl ~
Data3 Torque Reference(l -
Data4  Actual Torque (0.13 =
Trigger
Trigger Target:
Mo Trigger -
Tigger Level: 0
Trigger Slope:  Rising
Cursor
x| | v | |
Time[ms] X2 ‘ ‘ Y2 | |
s [ mrn [

The Open Dialog Box will be displayed.
3. Select the file to read and click the Open Button.

‘il Open b
4 Bl > ThisPC » Desktop v | O Search Desktop P
Organize » New folder =« [ o
S
A
= This PC Name Date
B 2D Objects | ] MotDisablelrg.std
I Deskiop | | RoboStar SCARA Axis 3 overload.std
2 Documents I "] RaboStar SCARA Axis 3.td
‘ o load || Tamagawa_EtherCAT_FuxError.std
ownloads =
| ] tamagawa10Khzstd
J‘ Music C] tamagawal2.5Khz.std
&= Pictures [] tamagawal6Khz.std
B videos
‘i Local Disk (T3)
- Local Disk (D:)
- Local Disk (F:)
P S ®
File name: | RoboStar SCARA Axis 3.std ~ ‘ Trace Data File(*.std) ~

The data is read from the trace data file and displayed in the Trace Dialog Box.

This concludes the procedure

to open a trace data file.
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¢ Saving a Trace Data File on the Computer

You can save trace data on the computer. Use the following procedure to save data in a trace data file.
1. Use tracing to trace the machine characteristics.
Refer to Tracing Data for detailed tracing procedures.

2. Click the Save Button.

i Trace - = x
“[a
Sample setting:
— Reference Speed (RFM) Torque Reflerence(0.1%)  —— Actual Torque (0.1%) — COIN
— Feedback Speed (RFM) 1000 | [us]x 1000 = 1000 [ms]
Trece Mods:
Single v Start
Setting
Data1 ReferenceSpeed (R ~ [ -
Data2 Feedback Speed (R ~ [ -
Data3 Torque Reference(l ~ -
Datad Actual Torque (012 - [ -
Trigger
Trigger Target:
Mo Trigger v‘
Trigger Level:
Trigger Slope:  Rising
Cursor
X1: ¥i:
, \ | v | \
Time[ms] X2 ‘ ‘ Y2 ‘ ‘
bt [ v [

The Save Dialog Box will be displayed.

3. Select the location in which to save the file.

Enter the file name

5 save As %
4 [ > ThisPC » Desktop v [¥] Search Desktop P
Organize « New folder - (7]
O This PC ~ Mame Date Ty
¥ 3D Objects |_| NotDisablelrg.std 5Tl
I Desiciop [] RoboStar SCARA Axis 3 overload.std 5T
[ Documents |_] RoboStar SCARA Axis 3.std ST
‘ b load || Tamagawa_EtherCAT_FixError.std STl
owmieacs [ tamagawalOKhz.std ST
b Music [ tamagawa12.5Khz.std ST
=] Pictures | | tamagawal6Khz.std 021 1:18 PM 5T
B Videos
s, Local Disk (C:)
— Local Disk (D} ¥ < >
File nama:l I "
Save as type:  Trace Data File(*.std) ~
~ ideFlders Conc

4. Click the Save Button.
The data will be saved in a file in the specified location and the Trace Dialog Box will return.

This concludes the procedure to save data in a trace data file.
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¢ Saving Trace Graph to Image

You can save trace data to image file on the computer. Use the following procedure to save trace graph
in an image file.

1. Use tracing to trace the machine characteristics.
Refer to Tracing Data for detailed tracing procedures.

2. Click the Save Image Button.

W Trace - O X
5 dafs
Sample setting:
— Reference Speed (RPM) Torque Reference(0.1%) —— Actual Torque (0.1%)  —— COIN
— Feedback Speed (RPM) 1000 | [us]x 1000 = 1000 [ms]
Trace Mode:
Single ~ Start
Setting
Data1 ReferenceSpeed R - [ -
Data2 FeedbackSpesd (R - [
Data3 Torque Reference(@ =
Datad  Actual Torque (013 - [ -
Trigger
Tiigger Target:
No Trigger v|
Trigger Level: 0
Trigger Slope:  Rising
Cursor
r
i [ ] revie [

The Save Dialog Box will be displayed.
3. Select the location in which to save the file.

Enter the file name

i Save As %
4 B > ThisPC » Desktop v [¥] Search Desktop P
Organize » Mew folder 52 -
~
O This PC ~ Name Date Ty
J 3D Objects =] 20210330235641 3/30/2021 11:56 PM PR
[ Desktop
|| Documents
¥ Downloads
D Music
=/ Pictures
B Videos
s, Local Disk (C:)
— Local Disk (D} ¥ < >
File nama:l 202210101149712 I -
Save as type: | PNG(*.PNG) ~
~ ideFlders Conce

4. Click the Save Button.
The data will be saved in an image in the specified location and the Trace Dialog Box will return.

This concludes the procedure to save data in a trace data file.
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¢ Copying a Trace Graph to the Clipboard

You can copy the trace graph displayed in the Trace Dialog Box to the clipboard. Copying the data to the
clipboard will allow you to insert the trace graph in an MS Word or Excel file.

Use the following procedure to copy a trace graph to the clipboard.
1. Use tracing to trace the machine characteristics.
Refer to Tracing Data for detailed tracing procedures.

2. Click the Copy to Clipboard Button.

i Trace _ o %
& d
Sample setting:
:;{iir;n:fss;fj((;m]) Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN P 1000 1000 [me]
Trace Mode:
Single v Start
Setting

]

Data 1 ReferenceSpeed (R ~ [ -
Data2 Feedback Speed (R ~ [ -

S|

Data3 Torque Reference(0 ~

Datad  Actual Torque (012 - [ -

]

Trigger
Trigger Target:

No Trigger -

Tigger Level: 0
Tigger Slope:  Rising

Cursor
x| | v

Time[ms) X2 ‘ ‘ Y2

|
|
[X2-X1]: |:| v2-va: |:|

This concludes the procedure to copy a trace graph to the clipboard.
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13.6. Tuning
13.6.1. Configuring the Servo Motor

Before proceeding, you must accomplish the following actions:

*  Wire the drive to the motor.
» Connect your computer to the drive.
* Use the setup software to successfully recognize the drive.

Configuration requires you to decide upon several parameters for your drive based on the requirements
of your application. The drive must have information about motor parameters, scale factors, feedback
devices, and limits. The setup software provides windows for you to:

Enter the motor constants.

Configure the primary feedback.

Assign the user units of measurements.

Decide which analog and digital signals will provide input and output for the drive.

Set the limits for temperature, current, voltage, velocity and position and decide options for
power-up and brake/stop behavior.

e Specify the command source.

There are two type of parameters in the Servo Driver: Driver Parameters and Motor Parameters. You can
save several Parameters files on your computer (they have the *.txt extension for Driver Parameter file
and *.sys extension for Motor Parameter file). From your computer, a file can be downloaded to or
uploaded from the drive.

===
Motor and Feedback  Current Loop tuning Commutation Summary
Load Parameter Form File Read Parameter frem Driver
Rated Current [RMS Amps] [3:51 o)
Peak Current [RMS Amps]: |10‘6 ]
Maximum moter speed [RPM]: |EDDD 3
Encoder Type: |DD: Mone | ()
Encoder Resolution [Pulses]: |D )
Pole Pairs per Revolution: |5 |
Maximum Power (Watts): |D |
Maximum Voltage (Volts): |48 |
Phase to Phase Resistance [Ohm]: |2.6 |
Phase to Phase Inductance (mH): |2.9 |
Rated Torque (M.m): |D.2 |
Rotor Inertia (kg.m2): |D.D |
(*): Require Input oy
ESS
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13.6.2. Tuning Current Loop

Use the following procedure to execute current loop tuning program.

2. Click to Tuning in toolbar and choose Motor Configuration of the nEXT Configurator
software.

[=&E=]

Motor and Feedback Current Loop tuning  Commutation Summary

— Current Command (&) —— Actual Current (&) = M

@4+ +E 7]

Current Kp Gain: 1000 :
Current Ki Gain: 1000 =
Excitation Type: ® Step (O Sine

Frequency (Hz): 100

Current Ref 1(-1- TA):
Current Ref 2 (-1 - 1A);

Apply

Cursor
[ cursarx [ cursar¥
e [ ]

¥1:¥2]:

X1

v

UL

X2

Timelms]
[X1-x2]:

The Motor Configuration Dialog Box will be displayed.

3. Click to Current Loop tuning tab

Setting the current reference by change the parameter Excitation Type, Frequency, Current Ref 1,
Current Ref 2 and Click Apply.

Motor and Feedback Current Loop tuning  Commutation  Summary

— Current Command (A) —— Actual Current (4) Fi=llo]

@ik £[Hel T

Current Kp Gain: 1000

Cument Ki Gain: 1000

Excitation Type: (®) Step () Sine

Frequency (Hz): 100

Current Ref 1(-1- 14} [0.5
Current Ref 2 (-1 - 18): [0.1

Apply
Curser
[ cursor x [ cursory
X1 i:
- —
Lo 2
Timee] [ _J= [ ]
1X1-X2k: ¥1-¥2k
<< »>
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4. Click Verify to start current loop tuning

The response of current loop will be shown real time in the graph. Change the Current Kp gain and
Current Ki gain to change the current loop response.

The current loop response before change Pl gain

I El==]
Motor and Feedback CurrentLoop tuning  Commutation  Summary
—— Current Command () —— Actual Current (4) =)
nf @ =t
] Current Kp Gain: | 1000
1.00

| Current Ki Gain: 1000 e
Excitation Type: ® Step (O Sine

( Frequency (Hz):

\ Current Ref 1(-1- TA):
\ r Current Ref 2 (-1 - 1A);

Apply Stop
; Cursor

Gurrert (ma)
>
]

L
>

0.20+ [ cursorx [ cursor ¥
in | \ f P —
e 2938 9938 14,938 > e l:lvz: l:l
L] \x1,xz|:|:| ¥ ,v2|:|:|
<< S8
The current response after increase Pl gain
I Sl
Motor and Feedback Current Loop tuning  Commutation Summary
—— Current Command (8) —— Actual Current (&) il )
A =
o8 @/ 7]
E Current Kp Gain: |1500 :
1001 | = = Current Ki Gair:  [1500 <
E [ ( Excitation Type: @ Step (O Sine
0.80

Frequency (Hz): 100

Current Ref 1(-1- 14} |1

‘ Current Ref 2 (-1 - 1A):

Current (ma)
>
3

|
|
|
|

0.40 Apply Stop

7 Cursor

020 l [ cursarx [ cursary
H r wo [ w [
1 »

0.00 » ] ]

-0.063 4838 9.938 14838 X I:|V2' l:l

< >
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You can use Zoom out and cursor to measure the response time of the signal.

o | @ 4
Motor and Feedback Current Loop tuning  Commutation Summary
— Current Command (8) —— Actual Current (8)
Current Kp Gain:  |1500 :
Current Ki Gain: 1200 o
Excitation Type: @) Step (O Sine
Frequency (Hz): 100
E } Current Ref 1 (-1- 1A} 1
E Curent Ref 2 (-1- 14): (0.2 ]
5 bz ]
‘ Apply Verify
Cursor
[ cursorx O cursor ¥
X 5.6 LB
| e 2 e
7.087 9,087
Time{ms] P2k |04 | riovae:|
Load Form File Read from Driver <= »>

You can use sine reference to measure the delay between current command and actual current.

Mator Canfiguration [= =@ =]

Motor and Feedback Current Loop tuning  Commutation Summary

—— Curent Command (&) —— Actual Current (&) =

[@J4++ET 7]

Current Kp Gain: 2000 >
] Current Ki Gain: 1500 o
] Excitation Type: (O Step @) Sine
0.80
— Frequency (Hz): 1
] Current Ref 1 (-1-14): [1
:/ \ \ Current Ref 2 (-1 - 1A): (0.2
. \/ \/ oreer
020

[ cursorx [ cursary

L1y
L

Current (mA)
>
3

l -
» > | |
-0.083 4938 9938 14938 2 l:l = l:l
Load Form File Read from Driver << Rl

5. If the current loop response is acceptable, click Stop Button to stop current loop tuning program.

This concludes the current loop tuning a program.
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13.6.3. Execute Commutation

Use the following procedure to execute current loop tuning program.

1. Clickto Tuning in toolbar and choose Motor Configuration of the nEXT Configurator
software.

The Motor Configuration Dialog Box will be displayed.
2. Click to Commutation tab

Click Run Auto Commutation Button to start Commutation program.

== ]=]
Motor and Feedback Current Loop tuning Commutatien  Summary

Auto-Phasing Method  |00: Default byte Firmware
—— Commutation Feedback Fosition Feedback

Current Level [0 - 100%]

Velocity [RPM] 2

Commutation Feedback [cnt]

Position Feedback [cnt] 383862

Commutation status

--> Alignment the servo mator rotor

~-> Motor rotate forward

<< >

You can monitor the value of commutation feedback, and the status of commutation process

(===
Motor and Feedback Current Loop tuning Commutation  Summary
) Auto-Phasing Method 00: Default byte Firmware v
—— Commutation Feedback Pesition Feedback
Current Level [0- 100%]
3500
3000, s Velocity [RPM] 2
2500 e -
1500 - -
1000 - Commutation Feedback [cnt] P ]
500 -
3 Position Feedback [cnt] 95791
- 43 99 143
Time (ms)
Commutation status
2500001 --» Alignment the servo motor rotor
--» Motor rotate forward
20000001 --> Motor rotate reverse
1500000 --> Finish commutation process
100000
500000
o
-1 49 9 149
Time (ms)
Load Form File Read from Driver << FE
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3. After the commutation program finish, click to next button to go to Summary tab

===
Motor and Feedback Current Loop tuning Commutation Summary
Recommended Action Before Leaving The Tuner

Save Parameters to Drive

Save Motor Parameters to File

‘ D:\0-GITHUB-PROJECT\XSC-ECAT-ASDO4-LV1\3_SOFTWARE\O_RELEASE\DRIVER AND MOTO|

Save Close

Load Form File Read from Driver <<

4. Click Save button and click Close button to Closed Motor Configuration program

This concludes the commutation program.
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13.6.4. Tuning Speed and Position Loop

To tuning Speed and Position Loop, you need to run Trial Operation Program.

Refer to the following sections 7-Trial Operation and Actual Operation for details.

You need to open Data Trace program to view Speed and Position loop response.

Refer to the following sections 13.5.4-Monitoring Machine Operation Status and Signal Waveforms

for details.

Use the following procedure to execute Speed and Position loop tuning program.

1. Click to Basic function in toolbar and choose Edit Parameters of the nEXT Configurator

software.

The Edit Parameters Dialog Box will be displayed.

Select the control Mode by setting parameter Pr01 in the Edit Parameters Window.

2,

s

=2
Import Driver Parameter File  Export Driver Parameter te File  Read Driver Parameter  Write Edited Driver Parameter  Save to Flash

[==]=]

Driver Parameters  Mator Parameters

Mo. Parameter Unit Min - Max Value
00 |Reserved parameter (Do not Change) - - ]
01 | Control Mode 12 1
02 [Speed Proportion Gain 1- 1000 150
03 |Speed Intergral Gain 1-1000 100
04 |Position Proportion Gain - 1-5000 200
05  |[Moment Inertia Ratio % 1-1000 10
06 |Second Speed Proportion Gain 1-1000 100
07  |Second Speed Intergral Gain 1-1000 100
02 Second Position Proportion Gain - 1-1000 100
09  [Speed Feedforward % 0-100 100
10 |Speed Feedfarward Filter Frequency Hz 0 - 5000 2000
11 |Torque Feedforward % 0-100 0
12 |Torque Feedforward Filter Fraquency Hz 0 - 5000 10
13 | Gain Switching Selection Otod 0

Set Mode of Operation
1: Position mode
2: Velocity mode

If you want to Servo Driver working in Position mode, setting PrO1 = 1.

If you want to Servo Driver working in Speed mode, setting PrO1 = 2.
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2. Open Program JOG Operation program, setting running profile for the Servomotor.

=2
i

Running Condition

Jogging Travel Distance:

1310720| [Reference Unit]

Jogging Movement Speed:

e

Jogging Acceleration/Deleceration:

[ms] (1 - 5000]
Jogging Waiting Time:

[ms] [0 - 5000]

Jogging Number of Movements:
[times] (0 - 100) (0: infinite)

Speed Reference [RPM)

Jogging Operation Pattern:
4: Waiting -= Forward -= Waiting -= ' ~

Time[ms]

Running Information Apply
Total time: 4400 [ms]/ftimes]

The total amount of movements: 0 [references Unit]/ftimes]
Motor Encoder Resolution: 131072 Pulses/Rev Run

3. Open Data Trace Program, select object you want to monitor

4. Execute JOG Program Function

5. Monitor the Speed response waveform, take the measurement and adjust the closed loop gain.

‘{‘ Trace - [m] X
S d @ ca
Sample setting:
— Reference Speed (RFM) Torque Reference(0.1%)  —— Actual Torque (0.1%) — COIN
— Feedback Speed (RPM) 1000 ~ | [us]x 1000 = 1000 [ms]
B Trace Mede:
Single ~ Start
o,
1000.00 f‘l‘ \ Setting
l \
."‘ ".‘ Data1 Reference Speed R ~ [ -
800.00 i | -
f \ Data2 Feedback Speed ®I ~ [
C" Data3 Torque Reference(l =
/
fl 1
80000 / 1 Dete4 Actual Torque (017 - [ -
| \
\
! | Trigger
400.00 i ‘:I Trigger Target:
i |
| \ Position reference speed ~|
200.00 | !
i \ Trigger Level: RPM
i
oo —1 W
Cursor
x| | v | |
-200.00 T T T T 1
-1.0 199.0 399.0 599.0 799.0 999.0 X2 | | Y2 ‘ ‘
Time[ms]
o [ | res [
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To Increase the Response Speed

Reduce the torque reference filter time constant.
Increase the speed loop gain.
Decrease the speed loop integral time constant.

Increase the position loop gain.

To Reduce Response Speed and to Stop Vibration and Overshooting

Reduce the position loop gain.
Increase the speed loop integral time constant.
Decrease the speed loop gain.

Increase the torque filter time constant.

To Increase the Response Speed

Increase the position loop gain.

Increase Speed Feedforward.

This concludes the tuning Speed and position loop.
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13.6.5. Displaying Machine Frequency Characteristics on a Graph
Frequency Characteristics

The Servomotor is used to cause the machine to vibrate and the frequency characteristics from the
torque to the motor speed are measured to determine the machine characteristics. For a normal
machine, the resonance frequencies are clear when the frequency characteristics are plotted on
graphs with the gain and phase (Bode plots). The Bode plots show the size (gain) of the response of
the machine to which the torque is applied, and the phase delay (phase) in the response for each
frequency. Also, the machine resonance frequency can be determined from the maximum frequency
of the valleys (anti-resonance) and peaks (resonance) of the gain and the phase delay.

For a Servomotor without a load or for a rigid mechanism, the gain and phase change gradually in
the Bode plots.

[= (= ][=]
E d ESY
400
300 : »
— Start
2 o,
T 20 i ‘b’ Measurement Conditions
= f,
5
= 00 |I Alowable Rotations
Excitation Amplitude
-10.0:
10 100 1000 No. of Executions
Fenmy e Sampling Time 125[us]
w0 , ‘ i Excitation T\mef\teratm
o : :
100 / ¢!
? | | Cursor
S O L —
T (e
-100: 1
! i
-200 i
10 100 1000
Freguency (Hz)

161

NnEXT1 Servo Driver User’s Manual



13 - nEXT Configurator Software

¢ Measure the Frequency Characteristics

You must make preparations for measuring the frequency characteristics before you perform

mechanical analysis.

Use the following procedure to prepare for measurements.

1. Select Tuning - Mechanical Analysis in the toolbar

The Mechanical Analysis Dialog Box will be displayed.

2. Read the warnings and then click the OK button

3. Click Start button

Freguency (Hz)

=~ N o JCF]
100
6.0 o
_ Start
o
=
@ 20 Measurement Conditions
S
= Alowable Rotations I:I
-6.0
Excitation Amplitude I:I
-100
:” ® 0 Nowof brcutions ||
Frequency (Hz) Sampling Time |:|
1
Excitation Timef\terat\or:|
1
T 4 Cursor
@
o) . .
£y e [ v [
0
0
10 100 0

The Mechanical Analysis Dialog Box will be displayed.

4, Set the condition for

@
@
@ —

4

the measurements

Mechanical Analysis
Setting

—— Sampling Time hd

—— Excitation Ampliture |50

—— Alowable Rotations 1

—— Mo, of Measurements 1

[us] Excitation Time/iteration [ms]
24 Measurement Frequency [Ha]

[Rotations]

[Sets] heply

Cancel

X
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No.

Item

Description

1)

Sampling time

Select the sampling time from the list in the box. If you set a short
sampling time, measurements are possible up to high frequencies and
the excitation time is shortened. However, the frequency resolution will
be lower, and the measurement accuracy will be low for particularly low
frequencies.

The measured frequencies and excitation time are determined by the
sampling time.

First, set a short sampling time and use the measurement results to
determine a suitable sampling time. You cannot enter values directly.

)

Excitation Amplitude

Set the size of the reference amplitude to excite the Servomotor as a
percentage of the rated torque. The setting range is 1% to 100%.
Increasing the excitation amplitude tends to produce more correct
measurements, but if the excitation amplitude is too large, balance will
be lost with the load moment of inertia. This will cause an alarm overload
and prevent correct measurements.

The excitation amplitude must be no larger than the torque limit.

If the torque is restricted during excitation, correct measurements will not
be possible.

®3)

Allowable Rotations

Enter the limit for the number of motor rotations (travel distance) during
the measurements. The setting range is 1 to 10 rotations.

If the number of Servomotor rotations (travel distance) exceeds the
allowable rotations during measurements, the Servomotor will and the
measurements will stop.

Set the motor rotations within the possible range of movement
considering the gear ratio, e.g., the pulley diameters or ball screw pitch.
If you set a small number of motor rotations, reduce the excitation width
and the sampling time.

4)

No. of Measurements

Set the number of measurements for mean processing of the
measurement data. The setting range is 1 to 5 sets.

One set consists of a back-and-forth operation that starts vibration or
measurements from the forward side and then performs vibration and
measurements from the reverse side. The larger the number of
measurements, the more correct the measurement results will tend to
be, but more time will be required for the measurements.

5. Click Apply Button

6. Click the Servo On Button

Mechanical Analysis X

Excitation

A [ [

Serve On Forward

Cancel
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7. Click the Forward Button

8. Click the Servo On Button

Mechanical Analysis X
12 125
4 s
2 =
Excitation
Forward Serva On
Cancel
Mechanical Analysis X
12! 125
4 s
2 =
Excitation
Sevo On Reverse
Cancel

9. Click the Reverse Button

The Servomotor will operate in the reverse direction and measurements will be taken.

The following dialog box is displayed after the measurements have been completed.

Mechanical Analysis

Excitation

10. Repeat steps 1 to 4 of the operation for the number of times set for the number of

measurements in the Mechanical Analysis

11. When the measurements have been completed, click the Finish Button.

The gain and phase graphs will be displayed in the Mechanical Analysis Dialog Box.
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¢ Viewing Measurement Graphs

The measurement results are displayed in the graph display area of the Mechanical Analysis Dialog Box.

You can use the cursors to check values on the graphs.

[= ==
g H@ G

50.0

380 b i
= 1 Start
=} I B Ol
s 80 i Sy Measurement Conditions
= o~
E 14.0: ‘\'\\ Date Accessed |2021/08/18 16:06:55
= 20 Alowable Rotations

Excitation Amplitude
-10.0
10 100 1000 No. of Executions 2[5et]
IFemET Sampling Time 125
200
Excitation Time/lteratiol
. "

120 - i e
z E | ;‘ | Cursor
e : i ! x1 g8z | v
o [N
2 40 Tal Xz 7387 . 20.0
% 1l

-120 + ).:

| !
-200
10 100
Freguency (Hz)

You can use the values that were automatically calculated from the measurement results to design notch
filter.

You can save the results from mechanical analysis on the computer, read mechanical analysis data files,
save data file to a picture and copy the measurement results from mechanical analysis to the clipboard.
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13.7. Troubleshooting

This section describes how to check the meanings of the alarms that may occur, how to investigate the
causes of the alarms, and how to clear the alarms.

13.7.1. Checking Current Alarm

You can use the Alarm Display Dialog Box to check the cause of the alarm, to find out how to investigate
the alarm, and to find out how to correct the alarm.

Use the following procedure to check alarms.
1. Select Trace - Alarm in the Toolbar

The Alarm Display Dialog Box will be displayed.

Alarm Display X

Alarm

Reset Alarm

Code Alarm

xFF16 ENCODER_COMMUNICATION_ERROR

Alarm Diagnaosis  Alarm History Debug Error

Cause

- There is a faulty contact in the connector or the connector is not -
wired correctly for the encoder
- There is a cable disconnection or shortcircuit in the encoder. Or, the

rahls irnnedanrs ic rtride the cnerificd vialuee

Investigated actions

- Check the condition of the encoder connector
- Check the condition of the Encoder Cable

Corrective actions

- Reconnect the encoder connector and check the encoder wiring -
- Improve the operating environmental, and replace the cable. If the
alarm still occurs, replace the Servo Driver

- Forenfe s somrrd e e s (e cope e o Boed o 7
Menitor at occurrence of alarm

Mame Value Unit "
0D0T:08:57.365 | hemis.ms
Terque reference 0 0.1%

Feedback speed 0 RPM

Position reference speed 0 RPM

Position deviation -16 Pulses

Metor position 299595443 Pulses v
< >
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2. Check the Alarm code and alarm meaning in the Alarm Area.

Alarm Display
Alarm
Reset Alarm
Code Alarm
ENCODER_COMMUNICATION_ERROR

Alarm Diagnosis  Alarm History Debug Error
Cause
- There is a faulty contact in the connector or the connector is not
wired correctly for the encoder
- There is a cable disconnection or shortcircuit in the encoder. Or, the
rahle imnad ie niecida the ifiad craliar

Investigated actions

- Check the condition of the encoder connector
- Check the condition of the Encoder Cable

Corrective actions

- Reconnect the encoder connector and check the encoder wiring
-Imp the operating envi tal, and replace the cable. If the

alarm still occurs, replace the Servo Driver
- Carrart tha winnn Atha Aar br inm thae Encadar

Monitor at occurrence of alarm

Name Value Unit
0001:08:57.365 | himis.ms

Torque reference 0 ] 0.1%
Feedback speed lo RPM
Position reference speed | 0 ~RPM
Position deviation |16 | Pulses
Motor position | 209595443 [Pulses.

< >
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3. If you click the Alarm diagnosis Tab, you can check the cause of the alarm, find out how to
investigate the alarm, and find out how to correct the alarm.

Alarm Display X

Alarm

Code Alarm
ENCODER_COMMUNICATION_ERROR

Alarm Diagnosis  Alarm History Debug Error

Reset Alarm

Cause

- There is a faulty contact in the connector or the connector is not A |
wired correctly for the encoder [
- There is a cable disconnection or shortcircuit in the encoder. Or, the [
rahle imnadanra ic nidtrida tha rnacifiad valiar Y.

Investigated actions

- Check the condition of the encoder connector
- Check the condition of the Encoder Cable

Corrective actions
- Reconnect the encoder connector and check the encoder wiring A :
- Imp: the operating envi tal, and replace the cable. if the

alarm still occurs, replace the Servo Driver

- Carrart tha wirinn sraind tha ancadar b ransestinn tha Encadar

Monitor at occurrence of alarm

Name Value Unit A
Accumulation time 0001:08:57.365 himis.ms
Torque reference 0 ‘0.1 %

Feedback speed .0 RPM

Position reference speed 0 RPM

Position deviation . -16 . Pulses

Motor position .299595443 >Pulses %
< >

The data are recorded for alarm tracing:

Accumulation time
Torgue reference
Feedback speed
Position reference speed
Position deviation

Motor position

Main circuit bus voltage
Driver Temperature

4. When you finish checking the alarm, click the Close Button to close Alarm Display dialog.

This concludes the procedure to check alarms.
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13.7.2. Checking the Alarm History

You can use the Alarm Display Dialog Box to check the alarm numbers and alarm names for alarms that
occurred in the past.

You can display up to 10 alarms that are saved in the history of alarms.
Use the following procedure to check the alarm history.
1. Select Trace > Alarm in the toolbar
The Alarm Display Dialog Box will be displayed.
2. Click the Alarm History Tab

Alarm Display X

Alarm

Code Alarm
ENCODER_COMMUNICATION_ERROR

Alarm Diagnosis  Alarm History  Debug Error

Reset Alarm

Clear History

No. | Name Accumulated
time
[OxFF16): ENCODER_COMMUNICATION_ER... |01:08:57.365

02 [OxFF16): ENCODER_COMMUNICATION_ER... | 00:58:57.651
03 [OxFF16): ENCODER_COMMUNICATION ER... | 00:55:48.163
04 [OxFF16): ENCODER_COMMUNICATION_ER... |00:54:50.686
05 [OxFF16): ENCODER_COMMUNICATION_ER... | 00:46:27.105
06 .[O:FF16]: ENCODER_COMMUNICATION_ER... |00:35:07.950
07 [OxFF16): ENCODER_COMMUNICATION_ER... | 00:33:46.739
08 [OxFF16): ENCODER_COMMUNICATION_ER... | 00:29:38.855
09 .[OXFF16]: ENCODER_COMMUNICATION_ER... |00:18:08.182
10 .[OxFHG]: ENCODER_COMMUNICATION_ER... >OQOQSZ,523

The Alarm History Tab Page will be displayed.

3. You can check alarms that occurred in the past

- Ahistory of up to 10 alarms is saved in the Servo Driver.

- If anew alarm occurs, it is saved as the number 01 alarm and the other alarm numbers are
incremented (i.e., they are moved down in the dialog box). The last alarm is discarded.

- You can clear the alarm history by clicking the Clear History Button.

4. When you finish checking the alarm history, click the Close Button to close Alarm Display dialog.

This concludes the procedure to check the alarm history.
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13.7.3. Clearing Alarms
You can reset alarms that occur in the Servo Driver
Use the following procedure to reset alarms.
1. Select Trace - Alarm in toolbar
The Alarm Display Dialog Box will be displayed,
2. Check the alarm meaning in the Alarm Area.

3. Reset the alarm

Alarm Display X

Alarm

Code Alarm
ENCODER_COMMUNICATION_ERROR

Alarm Diagnosis  Alarm History Debug Error

Reset Alarm

Cause

- There is a faulty contact in the connector or the connector is not A
wired correctly for the encoder

- There is a cable disconnection or shortcircuit in the encoder. Or, the
rahla imnadinra ir ritrida tha rnacifiad valiar

Investigated actions
- Check the condition of the encoder connector ‘

- Check the condition of the Encoder Cable

Corrective actions

- Improve the operating environmental, and replace the cable. if the

- Reconnect the encoder connector and check the encoder wiring A 1
alarm still occurs, replace the Servo Driver ‘

w Carvart tha winnn Atha Aar e e tha Encadar
Monitor at occurrence of alarm

Name Value Unit A
Accumulation time 0001:08:57.365 himis.ms
Torque reference 0 ! 0.1%

Feedback speed ‘0 RPM

Position reference speed 0 'RPM

Position deviation » -16 . Pulses

Motor position | 299505443 Pulses o
< >

Click the Reset Alarm button
4. When you finish clear the alarm, click the Close Button to close Alarm Display dialog.

This concludes the procedure to reset alarms.
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13.8. Update Firmware
It is possible to download the firmware to Servo Driver through USB

Important: All devices must be in IDLE mode (with no programs running) and motors must be disabled
before performing any downloads.

To download firmware to Servo Driver via USB

1. Connect the Servo Driver to PC via USB cable

2. Go to the Download tab and open “Download Firmware” Program, The “Download Firmware”
window appears

a! Download Firmware

Firmware Wersion: | Load

Click the Download button

Update Status

it

3. Click the Load button and locate the updated version of the Servo Driver (*.spf) firmware file.The
file is highlighted when located and selected.

ol Open
+

Organize «

[ This PC
- 3D Objects
[ Desktop
|| Documents
‘ Downloads
D Music
Pictures
B Videos
i Local Disk (C)
-n Local Disk (D:)
e Local Disk (E:)

=

<« FW_ETHERCAT... » Programing File

New folder

~

v

[J]

MName

|| NR_ACSERVO_DRIVER_REVB_001_20210712.spf

Search Programing File

*

»

o @

Date modified

-

7/13/2021 11:39 AM

v £

File name: | NR_ACSERVO_DRIVER_REVB_001_20210712.sp v| Programming file (*.spf)

Cancel
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4. Click the Open button when the *.spf file is located and highlighted.

The “Download Firmware” window is displayed again with the path and Firmware version
displayed in the field.

o5 Download Firmware >
Fimware Version: [NR_ECAT_AC_SERVO_DRIVER_REVB.0D120210712 | Load

Click the Download button %

I Download
Update Status

-> Load Programming File: DADRIVER AC SERVO ETHERCATYZ
_DEVELOPMENT\FW_ETHERCAT AC SERVO DRIVE\Programing File
NR_ACSERVO_DRIVER_REVB_001_20210712 spf successfully

5. Click Download to start the download process

a! Download Firmware b

Fimware Version: |NH_ECAT_AC_SEH\-"O_DHIVEH_HEVE.DN.21]21{!?12 | Loac

Fimware Update successfully, Please reboot the drive 100%
Update Status

| Load Programming File: D:ADRIVER AC SERVO ETHERCAT 2
_DEVELOPMENT\FW_ETHERCAT AC SERVQ DRIVE\Programing File
NR_ACSERVO_DRIVER_REVB_001_20210712 spf successfully

-= Program Stopped

= Program Cleared

- Device In Boot Mode

-= MCU Program is Erased

- MCU is Updated

-= PAL Program iz Erased

-+ PAL iz Updated

Close

6. Once the download process completes downloading the firmware to Servo Driver, click Close to
exit.
7. Reboot the drive.
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14. Parameter and Object lists

14.1. List of Parameters

Data . . Default When
Parameter No. Type Name Setting Range Unit Setting Enabled
Pro2 . Immedi-
(2100h) UINT Speed Loop Gain 10 to 1000 0.1Hz 400 ately
Pro3 . Immedi-
(2101h) UINT Speed Loop Integral Gain 10 to 1000 0.01ms 2000 ately
Pro4 . . Immedi-
(2102h) UINT Position Loop Gain 10 to 1000 0.1/s 400 ately
Pros : : o Immedi-
(2103h) UINT Moment of Inertia Ratio 0 to 20000 1% 100 ately
Proé . Immedi-
(2104h) UINT Second Speed Loop Gain 10 to 20000 0.1Hz 400 ately
Pro7 . Immedi-
(2105h) UINT Second Speed Integral gain 15 to 51200 0.01ms 200 ately
Prog Second Speed Loop Immedi-
(2106h) UINT Integral Time Constant 1510 51200 0.01ms 2000 ately
Prog - . Immedi-
(2106h) UINT Second Position Loop Gain 10 to 20000 0.1/s 400 ately
Pro9 o Immedi-
(2107h) UINT Speed Feedforward 0to 100 1% 0 ately
Prio . Immedi-
(2108h) UINT Speed Feedforward Filter Frequency 10 to 5000 1Hz 5000 ately
Pri1 Immedi-
(2109h) UINT Torque Feedforward 0 to 1000 0.01 1 ately
Pri2 . Immedi-
(210Ah) UINT Torque Feedforward Filter Frequency 0 to 5000 1Hz 5000 ately
Pri3 . s . Immedi-
(210Bh) UINT Gain Switching Selection Oto4 - 0 ately
Pri4 ) P o Immedi-
(210Ch) UINT Gain Switching Level for Torque Reference 0 to 300 1% 0 ately
Pri5 . i Immedi-
(210Dh) UINT Gain Switching Level for Seed Reference 0 to Maxspeed RPM 0 ately
Pr16 . i " - 0to . Immedi-
(210Eh) UDINT Gain Switching Level for Position Error (Deviation) 2147483647 Pos.unit 0 ately
Pr17 : T B Immedi-
(2131h) UINT Gain Switching Time 1 0 to 65535 1ms 0 ately
Pr18 . i . Immedi-
(2132h) UINT Gain Switching Time 2 0 to 65535 1ms 0 ately
Pri9 . I - ) Immedi-
(2135h) UINT Gain Switching Waiting Time 1 0 to 65535 1ms 0 ately
Pr20 . I - ) Immedi-
(2136h) UINT Gain Switching Waiting Time 2 0 to 65535 1ms 0 ately
Pr31 . - Immedi-
(2205h) UINT Multiturn Limit 0 to 65535 1Rev 65535 ately
1to 1 scale Immedi-
Pr38 UDINT Electronic Gear Ratio (Numerator) 1073741824 pltch_/re— 1 ately
volution
1to 1 scale Immedi-
Pr39 UDINT Electronic Gear Ratio (Denominator) 1073741824 pltch_/re— 1 ately
volution
Pr40 ) ) ) Immedi-
(2305h) UINT Soft Start Acceleration/Deceleration Time 0 to 10000 1ms 200 ately
Pr41 ) Immedi-
(2308h) UINT Speed Feedback Filter Frequency 100 to 5000 1Hz 5000 ately
Pr42 ; ) Immedi-
(230Ah) UINT Deceleration Time for Servo OFF 0 to 10000 1ms 0 ately
Pr43 ) Immedi-
(230Ch) UINT Speed Feedforward Average Movement Time 0to 5100 0.1ms 0 ately
Prd4 UINT First Stage First Torque Reference Filter 1 t0 5000 1Hz 5000 Immedi-
(2401h) Frequency ately
Pr45 UINT First Stage Second Torque Reference Filter 1 to 5000 1Hz 5000 Immedi-
(2402h) Frequency ately
Pr46 - Immedi-
(2403h) UINT Forward Torque Limit 0 to 300 1% 100 ately
Pr47 . Immedi-
(2404h) UINT Reverse Torque Limit 0 to 300 1% 100 ately
Pr49 o Immedi-
(2405h) UINT Emergency Stop Torque 0 to 300 1% 100 ately
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Data ; . Default When
Parameter No. Type Name Setting Range Unit Setting Enabled
(Pzrj(())Gh) UINT Speed Limit During Torque Control 0 to maxspeed RPM - IaTeTyedl-
gjém) UINT First Notch Filter Selection Oto 1l - 0 ;]eTyEdl-
Fzrjgsh) UINT First Notch Filter Frequency 0 to 5000 1Hz 5000 ;‘eTyEd"
Fzrfggh) UINT First Notch Filter Q Value 50 to 1000 0.01 0 ;‘eTyEd"
Fzrngh) UINT First Notch Filter Depth 0'to 1000 0.001 0 ;‘eTyEd"
gngh) UINT Second Notch Filter Selection Oto 1l - 0 g]eTyEdl-
(F;fc?Ch) UINT Second Notch Filter Frequency 0 to 5000 1Hz 5000 ;]eTyEdl'
(Pz’ngh) UINT Second Notch Filter Q Value 50 to 1000 0.01 0 ;‘errye‘j"
(Pz’ngh) UINT Second Notch Filter Depth 0't0 1000 0.001 0 ;‘errye‘j"
(Pz’ngh) UINT Third Notch Filter Selection Oto1 - 0 ;‘errye‘j"
(Pz’ffom UINT Third Notch Filter Frequency 0 to 5000 1Hz 5000 ;‘er?ye""
(F’Z’flllh) UINT Third Notch Filter Q Value 50 to 1000 0.01 0 g‘er?yed"
(F;rffzh) UINT Third Notch Filter Depth 0t0 1000 0.001 0 ;‘er?yed"
gggzh) UINT Rotation Detection Level 0 to Maxspeed 1RPM 20 g]eTyedl'
256(‘)16h) UINT Brake Servo Off Delay Time 0 to 500 1ims 10 g]eTyedl'
25637'1) UINT Brake Reference Output Speed Level 0 to Maxspeed ims 10 g]eTyedl'
(Pzr5egsh) UINT Servo OFF Brake Command Waiting Time 0to 500 RPM 10 g{‘e'?ye“"
(P2r56(§9h) UINT Momentary Power Interruption Hold Time 20 to 50000 ims 100 g?eTyEdl'
Prés - . 0to . Immedi-
(2520h) UDINT Position Deviation Overflow Alarm Level 1073741824 Pos.uint - ately
Pré9 - . 0to . Immedi-
(2522h) UDINT Position Completed Width 1073741824 Pos.uint - ately
Pr70 UDINT Position Deviation Overflow Alarm Level at Servo 0to Pos.uint : Immedi-
(2526h) ON 1073741824 ) ately
257;Bh) UINT Overload Warning Level 1 to 300 % 300 g‘eTyedl'
FzrgOZOh) UINT Regenerative Resistor Value 0 to 65535 0.10hm - g?eTyedl_
Fzrgglh) UINT Regenerative Resistor Capacity 0 to 65535 IWatt - :aTeTyedl_
(250Ah) UINT Input Signal Selection 1 0 to 65535 - 0 'a'I‘eTyed"
250Bh UINT Input Signal Selection 2 0 to 65535 - 0 Immedi-
ately
250Ch UINT Input Signal Selection 3 0 to 65535 - 0 Immedi-
ately
250Dh UINT Input Signal Selection 4 0 to 65535 - 0 Immedi-
ately
250Eh UINT Input Signal Selection 5 0 to 65535 - 0 Immedi-
ately
250Fh UINT Input Signal Selection 6 0 to 65535 - 0 Immedi-
ately
(2510h) UINT Output Signal Selection 1 0 to 65535 . 0 g‘errye""
2511h UINT Output Signal Selection 2 0 to 65535 - 0 Immedi-
ately
2512h UINT Output Signal Selection 3 0 to 65535 - 0 Immedi-
ately
2513h UINT Output Signal Selection 4 0 to 65535 - 0 Immedi-
ately
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14.2. Object List

Index Slél;;n- Name ?;;2 cﬁcs-s I\ZIE;(); SEEVF',R%;\;) D\gﬁlu;t Lower Limit Upper Limit
1000h 0 Device type UDINT RO No No 0x00020192 - -
1001h 0 Error register USINT RO No No - - -
1008h | 0 I’:":m”:facwre' device STRING | RO | No No - - -
100Ah | 0 \')’L?Q;ggcwre' software STRING | RO | No No . - -
Identity object
0 Number of entries UDINT RO No No 4 - -
1 Vendor ID UDINT RO No No OxB9E - -
1018h
2 Product code UDINT RO No No 0x05 - -
3 Revision number UDINT RO No No 1 -
4 Serial number UDINT RO No No 1 - -
Sync error settings
0 Number of entries UDINT RO No No - - -
10F1h
1 Local Error Reaction UDINT RW No No 1 - -
2 Sync Error Counter Limit UDINT RW No No 4 0 15
First Receive PDO mapping
0 ’;';"C;be’ ofobjectsinthis | ot | RO | No Yes 7 0 OXFFFFFFFF
1 Mapping entry 1 UDINT RW No Yes 0x60400010 0 OXFFFFFFFF
2 Mapping entry 2 UDINT RW No Yes 0x607A0020 0 OXFFFFFFFF
1600h 3 Mapping entry 3 UDINT RW No Yes 0x60FF0020 0 OXFFFFFFFF
4 Mapping entry 4 UDINT RW No Yes 0x60710010 0 OXFFFFFFFF
5 Mapping entry 5 UDINT RW No Yes Ox60FE0020 | O OXFFFFFFFF
6 Mapping entry 6 UDINT RW No Yes 0x60600010 0 OXFFFFFFFF
7 Mapping entry 7 UDINT RW No Yes 0x60B80010 0 OXFFFFFFFF
8 Mapping entry 8 UDINT RW No Yes 0 0 OXFFFFFFFF
Second Receive PDO mapping
0 ’;‘g’gbe’ ofobjectsinthis | Nt | RO | No Yes 4 0 OXFFFFFFFF
1 Mapping entry 1 UDINT RW No Yes 0x60400010 0 OXFFFFFFFF
2 Mapping entry 2 UDINT RW No Yes 0x607A0020 0 OXFFFFFFFF
1601h 3 Mapping entry 3 UDINT RW No Yes Ox60FE0020 | O OXFFFFFFFF
4 Mapping entry 4 UDINT RW No Yes 0x60B80010 0 OXFFFFFFFF
5 Mapping entry 5 UDINT RW No Yes 0 0 OXFFFFFFFF
6 Mapping entry 6 UDINT RW No Yes 0 0 OXFFFFFFFF
7 Mapping entry 7 UDINT RW No Yes 0 0 OXFFFFFFFF
8 Mapping entry 8 UDINT RW No Yes 0 0 OXFFFFFFFF
Third Receive PDO mapping
0 ’;'ggber ofobjectsinthis | Nt | RO | No Yes 3 0 OXFFFFFFFF
1602h
1 Mapping entry 1 UDINT RW No Yes 0x60400010 0 OXFFFFFFFF
2 Mapping entry 2 UDINT RW No Yes Ox60FE0020 | O OXFFFFFFFF
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Index Szgi(n' Name %a;z cﬁ?s—s IEIE;(); SEaE\gg%;\;) [if;ﬁ,ue“ Lower Limit Upper Limit

3 Mapping entry 3 UDINT RW No Yes OX60FE0020 | O OXFFFFFFFF
4 Mapping entry 4 UDINT RW No Yes 0 0 OxFFFFFFFF
5 Mapping entry 5 UDINT RW No Yes 0 0 OxFFFFFFFF
6 Mapping entry 6 UDINT RW No Yes 0 0 OxFFFFFFFF
7 Mapping entry 7 UDINT RW No Yes 0 0 OxFFFFFFFF
8 Mapping entry 8 UDINT RW No Yes 0 0 OxFFFFFFFF
Frist Transmit PDO mapping
0 l;lgn(;ber of objects in this USINT RO No Yes 8 ) OXFFFEFFFF
1 Mapping entry 1 UDINT RW No Yes 0x60410010 0 OXFFFFFFFF
2 Mapping entry 2 UDINT RW No Yes 0x60640020 0 OxFFFFFFFF

1m00h | Mapping entry 3 UDINT | RW | No Yes 0x60770020 | 0 OXFFFFFFFF
4 Mapping entry 4 UDINT RW No Yes 0x60F40020 0 OxFFFFFFFF
5 Mapping entry 5 UDINT RW No Yes 0x60B90010 | O OXFFFFFFFF
6 Mapping entry 6 UDINT RW No Yes 0x60BA0020 | O OXFFFFFFFF
7 Mapping entry 7 UDINT RW No Yes 0x60BC0020 | O OxFFFFFFFF
8 Mapping entry 8 UDINT RW No Yes 0x60FD0020 | O OXFFFFFFFF
Second Transmit PDO mapping
0 r;l;nc;ber of objects in this USINT RO No Yes 6 0 OXFFFEFFEF
1 Mapping entry 1 UDINT RW No Yes 0x60410010 0 OXFFFFFFFF
2 Mapping entry 2 UDINT RW No Yes 0x60640020 0 OXFFFFFFFF

1A01h ° Mapping entry 3 UDINT | RW No Yes 0x60B90010 | 0 OXFFFFFFFF
4 Mapping entry 4 UDINT RW No Yes 0x60BA0020 | O OXFFFFFFFF
5 Mapping entry 5 UDINT RW No Yes 0x60BC0020 | O OXFFFFFFFF
6 Mapping entry 6 UDINT RW No Yes 0x60FD0020 | O OXFFFFFFFF
7 Mapping entry 7 UDINT RW No Yes 0 0 OXFFFFFFFF
8 Mapping entry 8 UDINT RW No Yes 0 0 OXFFFFFFFF
Third Transmit PDO mapping
0 l;lgnomer of objects in this USINT RO No Yes 3 0 OXFFEFFEFF
1 Mapping entry 1 UDINT RW No Yes 0x60410010 0 OXFFFFFFFF
2 Mapping entry 2 UDINT RW No Yes 0x60640020 0 OXFFFFFFFF

1A02h 3 Mapping entry 3 UDINT | RW | No Yes 0x60FD0010 | 0 OXFFFFFFFF
4 Mapping entry 4 UDINT RW No Yes 0 0 OXFFFFFFFF
5 Mapping entry 5 UDINT RW No Yes 0 0 OXFFFFFFFF
6 Mapping entry 6 UDINT RW No Yes 0 0 OXFFFFFFFF
7 Mapping entry 7 UDINT RW No Yes 0 0 OXFFFFFFFF
8 Mapping entry 8 UDINT RW No Yes 0 0 OXFFFFFFFF
Sync Manager communication type

1C00h 0 g;rrmgbl\ellragfa;?c(‘:hannels USINT RO No 4 ) ) )
1 S;;T ”r;]‘;r::ggg?g type USNT | RO | No 1 ; ] ]
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PDO

Subin- Data Ac- Saving to Default P Aoy
Index T Name Type T ’;Iiar% EEPROM Vel Lower Limit Upper Limit
2 Communication type USINT RO No 2 ; ; )
sync manager 1
Communication type : : :
3 sync manager 2 USINT RO No 3
Communication type : : :
4 sync manager 3 USINT RO No 4
1C12h Sync Manager PDO assignment 2
0 Number of assigned USINT | RW | No Yes 1 0 2
PDOs
Index of assigned
1 RxPDO 1 USINT RW No Yes 0x1601 0x1600 0x1602
1C13h Sync Manager PDO assignment 3
0 Number of assigned USINT | RW No Yes 1 0 2
PDOs
Index of assigned
1 TxPDO 1 USINT RW No Yes O0x1A01 0x1600 0x1602
Sync Manager 2 (process data output) synchronization
Number of synchro-
0 nization parameters UINT RO No No 1 ) )
1 Synchronization type UINT RW No No - - -
2 Cycle time UDINT RO No No - - -
3 Reserved UDINT RO No No - - -
4 Synchronization types UINT RO | No No 0X0005 ; ;
supported
5 Minimum cycle time UDINT RO No No 250000 - -
1C32h | 6 Calc and copy time UDINT RO No No 62500 - -
7 Reserved UDINT RO No No - - -
8 Get cycle time UINT RW No No - - -
9 Delay time UDINT RO No No 0 - -
10 Sync0 Cycle Time UDINT RW No No - - -
11 SM-event missed counter | UINT RO No No - - -
12 Reserved UDINT RO No No - - -
20 Sync error USINT RO No No - - -
Sync Manager 2 (process data output) synchronization
Number of
0 synchronization UINT RO No No 11 - -
parameters
1 Synchronization type UINT RW No No - - -
2 Cycle time UDINT RO No No - - -
3 Reserved UDINT RO No No - - -
4 Synchronization types UINT RO | No No 0X0005 ; ;
supported
1C33h 5 Minimum cycle time UDINT RO No No 250000 - -
6 Calc and copy time UDINT RO No No 62500 - -
7 Reserved UDINT RO No No - - -
8 Get cycle time UINT RW No No - - -
9 Delay time UDINT RO No No 0 - -
10 SyncO Cycle Time UDINT RW No No - - -
11 SM-event missed counter | UINT RO No No - - -
12 Reserved UDINT RO No No - - -
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PDO

Subin- Data Ac- Saving to Default P Aoy
Index Al Name Type S ’;Iii% EEPROM Value Lower Limit Upper Limit
20 Sync error USINT RO No No - -
2000h
to 0 Servo Driver Parameters - - - - - -
26FFh
2700h | 0 User parameter UDINT | RW | No No 0 OXFFFFFFFF
Configuration
Position user unit
0 Number of entries USINT RO No No - -
2701h
1 Numerator UDINT RW No Yes 1 1073741823
2 Denominator UDINT RW No Yes 1 1073741823
Velocity user unit
0 Number of entries UDINT RO No No - -
2702h
1 Numerator UDINT RW No Yes 1 1073741823
2 Denominator UDINT RW No Yes 1 1073741823
Acceleration user unit
0 Number of entries UDINT RO No No - -
2703h
1 Numerator UDINT RW No Yes 1 1073741823
2 Denominator UDINT RW No Yes 1 1073741823
Torque user unit
0 Number of entries UDINT RO No No - -
2704h
1 Numerator UDINT RW No Yes 1 1073741823
2 Denominator UDINT RW No Yes 1 1073741823
603Fh 0 Error code UINT RO Yes No - -
6040h 0 Controlword UINT RW Yes No 0 OXFFFF
6041h 0 Statusword UINT RO Yes No - -
605Ah 0 Quick stop option code INT RW No Yes 0 4
605Bh 0 Shutdown option code INT RW No Yes 0 1
605Ch 0 Disable operation option INT RW No Yes 0 1
code
605Dh 0 Halt option code INT RW No Yes 0 4
605Eh | 0 Fault reaction option INT RW | No Yes 0 0
code
6060h 0 Modes of operation SINT RW Yes Yes 0 0
Modes of operation
6061h 0 display SINT RO Yes No - -
6062h 0 Position demand value DINT RO Yes No - -
6063h 0 Position actual internal DINT RO Yes No : :
value
6064h 0 Position actual value DINT RO Yes No - -
6065h 0 Following error window UDINT RW No Yes 0 1073741823
6066h 0 Following error time out UINT RW No Yes 0 65535
6067h 0 Position window UDINT RW No Yes 0 1073741823
6068h 0 Position window time UINT RW No Yes 0 65535
606Bh 0 Velocity demand value DINT RO Yes No - -
606Ch 0 Velocity actual value DINT RO Yes No -
606Dh 0 Velocity window UINT RW No Yes 0 65535
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PDO

Subin- Data Ac- Saving to Default P Aoy
Index T Name Type T I;Iia;:% EEPROM Vel Lower Limit Upper Limit
606Eh 0 Velocity window time UINT RW No Yes 0 0 65535
6071h 0 Target torque INT RW Yes No 0 -32768 32767
Motor max
6072h 0 Max torque UINT RW Yes No torque 0 65535
6074h 0 Torque demand value INT RO Yes No - - -
6076h 0 Motor rated torque UDINT RO No No - - -
6077h 0 Torque actual value INT RO Yes No - - -
607Ah 0 Target position DINT RW Yes No 0 -2147483648 2147483647
607Ch - Home offset DINT RW No Yes 0 -536870912 536870911
Software position limit
0 Number of entries USINT RO No No 2 - -
607Dh
1 Min position limit DINT RW No Yes 0 -2147483648 2147483647
2 Max position limit DINT RW No Yes 0 -2147483648 2147483647
6085h 0 Quick stop deceleration UDINT RW Yes Yes 1000 0 4294967295
6087h 0 Torque slope UDINT RW Yes Yes 1000 0 4294967295
6098h 0 Homing method SINT RW Yes No 0 0 35
Homing speeds
0 Number of entries USINT RO No No 2 - -
6099h ;
1 Sp_eed during search for UDINT RW Yes Yes 0 0 Motor max
switch speed
2 Speed during search for UDINT RW Yes Yes 0 0 Motor max
zero speed
609Ah 0 Homing acceleration UDINT RW Yes Yes 1000 0 4294967295
60B1h 0 Velocity offset DINT RW Yes No 0 -2147483648 2147483647
60B2h 0 Torque offset INT RW Yes No 0 -32768 32768
60B8h 0 Touch probe function UINT RW Yes No 0 0 OXFFFF
60B9h 0 Touch probe status UINT RO Yes No - - -
Touch probe pos1 pos
60BAh 0 value DINT RO Yes No - - -
Touch probe pos2 pos
60BCh 0 value DINT RO Yes No - - -
60EOh 0 Positive torque limit value | UINT RW Yes Yes - 0 65535
60ELh | O Piegative torque fimit UINT RW | Yes | Yes - 0 65535
60F4h 0 Following error actual DINT RO Yes No } : :
value
60FCh 0 Position demand internal DINT RO Yes No } : :
value
60FDh 0 Digital inputs UDINT RO Yes No - - -
Digital outputs
0 Number of entries USINT RO No No - - -
60FEh
1 Physical outputs UDINT RW Yes No 0 0 OXFFFFFFFF
2 Bit mask UDINT RW No Yes OXFFFF 0 OXFFFFFFFF
60FFh 0 Target velocity DINT RW Yes No 0 -2147483648 2147483647
6502h 0 Supported drive mode UDINT RO No No 0xAO0 - -
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Revision History

Revision Date Descriptions Author
REVA.001 10.10.2021 Initial version V.N.D
REVE.001 08.10.2022 Add Software Manual V.N.D
REVE.002 01.12.2022 Rename software, V.N.D

series,...
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