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Introduction

Thank you for choosing the LS ELECTRIC PHOX Series.
This user manual describes how to use this product safely and efficiently.

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

e  The contents of this manual are subject to change without notice.

e  The reproduction of part or all of the contents of this manual in any form, by any means or for any purpose
is strictly prohibited without the explicit written consent of LS ELECTRIC.

e LS ELECTRIC retains all patents, trademarks, copyrights and other intellectual property rights to the
material in this manual. The information contained in this manual is intended for use with LS ELECTRIC
products only.
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Safety precautions are categorized as either Warnings or Cautions, depending on the severity

of the precaution.

Precautions

Meaning

U] Danger

Failure to comply with these guidelines may cause serious injury or death.

A\ caution

Failure to comply with these guidelines may cause personal injury or property

damage.

Depending on the situation, these cautions may also result in serious injury.

B Electric Safety Precautions

Before wiring or inspection, turn off the power. Wait 15 minutes and then check the voltage

with a voltage tester.

Ground the servo drive and the servo motor.

Only specially trained technicians may perform wiring on this product.

Install both the servo drive and servo motor before performing any wiring.

Do not operate the device with wet hands.

Do not open the servo drive cover during operation.

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

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

B Fire Safety Precautions

/A Caution

Install the servo drive on non-combustible materials.

Disconnect the input power if the servo drive malfunctions.

n | LSELecTric
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H Installation Precautions

Store and operate this product under the following environmental conditions.

Environment Conditions
Operating
0~50/[°C]
temperature
Storage
-20 ~ 65 [°C]
temperature
Operating
humidity Below 90% RH (no condensation)

Storage humidity

Altitude 1000 m or lower
When installing 1 unit:
More than 40 mm at the top and bottom of the control panel
More than 10 mm on the left and right sides of the control panel
When installing 2 or more units:
Spacing More than 100 mm at the top of the control panel
More than 40 mm at the bottom of the control panel
More than 30 mm on the left and right sides of the control panel
More than 2 mm between units
Refer to 2.1.2 Wiring the Control Panel.
Ensure the installation location is free from dust, iron, corrosive gas or
Others combustible gas.

Ensure the installation location is free from vibrations or hard impact.

M cCaution

= Install the product in the correct orientation.

= Do not drop the product or expose it to hard impact.

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

Install this product in a location capable of supporting the weight of this product.
Do not stand on the product or place heavy objects on top of it.
Always maintain the specified spacing when installing the servo drive.

Ensure that no conductive or flammable materials enter the servo drive.
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B Wiring Precautions

ACaution

Always use 24 - 80 V DC input power for the servo drive.

Always connect the servo drive to a ground terminal.

Do not connect commercial power directly to the servo motor.

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

Connect the U, V, W output terminals of the servo drive directly to the U, V, W input terminals
of the servo motor, but do not install magnetic contactors between the wires.

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

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

Always use flexible cable if the motor moves.

Before wiring the power lines, turn off the input power of the servo drive, and then wait until
the capacitor is completely discharged.

B Startup Precautions

AcCaution

Check the input voltage (24 - 80 V DC) and power unit wiring before supplying power to the
device.

The servo must be in the OFF mode when you turn on the power.
Be sure to check the motor ID, encoder type, and encoder pulse before supplying power.

After supplying power, be sure to first set the third party parameter for [0x2800]~, encoder type
for [0x2001], and the encoder resolution for [0x2002].

After you complete the above settings, set the drive mode for the servo drive, which is
connected to the upper level controller, in [0x6060].

Refer to Chapter 1.4 System Configuration to perform 1/O wiring for the servo drive according
to each drive mode.

You can check the on/off status of each I/O contact point from the digital input of [0x60FD].
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B Handling and Operating Precautions

ACaution

= Check and adjust each parameter before operation.

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

= Do not touch the heat sink during operation.

= Be sure to attach or remove the I/O and ENC connectors when the power is off.

= Extreme changes in parameter values may cause system instability.

B Usage Precautions

ACaution

= |Install an emergency cut-off switch, which immediately stops operation in an emergency.

= Reset the alarm when the servo is off. Be warned that the system restarts immediately if the
alarm is reset while the servo is on.

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

= Brake failure can occur if the electric brake degrades or the mechanical structure is improper
(e.g. if the ball screw and servo motor are combined via the timing belt). Install an emergency
stop device to ensure mechanical safety.

B Malfunction Precautions

A\ caution

= During emergencies or device malfunctions, use a servo motor with an electric brake or
install an external brake system.

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

= Do not approach the machine until the problem is solved.
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B Repair/lnspection Precautions

A cCaution

Before maintenance or inspection, turn off the power. Wait 15 minutes and then check the
voltage with a voltage tester. Enough voltage may remain in the condenser after the power is
turned off to cause an electric shock.

Only authorized personnel may repair and inspect the device or replace parts.

Do not modify this device in any way.

B General Precautions

A Caution

This user manual is subject to change due to product modifications or changes in standards.
If such changes occur, we issue a new user manual with a new product number.

B Product Application

A caution

This product is not designed or manufactured for machines or systems intended to sustain
human life.

This product is manufactured under strict quality control conditions. Nevertheless, install
safety devices if installing the product in a facility where product malfunctions may result in a
major accident or a significant loss.

H EEPROM Lifespan

Acaution

The EEPROM is rewritable up to 4 million times for the purpose of recording parameter
settings and other information. Depending on the lifespan of the EEPROM, the servo drive
may malfunction if the total number of these tasks exceeds 4 million:

» EEPROM record as a result of parameter changes

e EEPROM record as a result of an alarm
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1. Product Configuration

1. Product Configuration

1.1 Product Verification

1. Check the nameplate to verify it matches the model ordered.
* Does the servo drive nameplate match?
2. Check the exterior of the device.
* Are there any foreign substances or moisture?
* Is there any discoloration, contaminant, damage or disconnected wire?

* Are the bolts tightly fastened to the joints?

1-1



1. Product Configuration

1.2

Product Specifications

B PHOX Series Product Type

PHOX-03-080NS-XX00

Series Output Input Communication Encoder Option
Name Current Voltage /Drive Type Type p
Blank :
PHOX Standard
: . . Product
Phoenix 82 gm 080: 80[V] N: EtherCAT 2 SRI('e\ls{(():I\(/)eSr
Series ’ ) Marking :
Exclusive
Option




1. Product Configuration

B Servo Drive Specifications

Model name
DC 3A DC 6A
Item
Main power 24~80V DC
Input power
Control power 24~80V DC
Rated current (A) 3 6
Peak current (A) 9[A], >1[sec] 18[A], >1[sec]
Quadrature(max. 10Mpps after x4)
- With and without halls
- Differential
18t Encoder Serial Encoder(absolute, incremental)
Encoder A - BiSS(B,C)
- Endat2.2
- Tamagawa serial
- SSI
Quadrature(max. 10Mpps after x4)
- without halls
- Differential
Serial Encoder(absolute, incremental)
- BiSS(B,C)
2" Encoder
- Endat2.2
Encoder B
- Tamagawa serial
- SSI
Analog Encoder
- Sinusoidal(1Vpp), Analog hall(Sin/Cos)
- Resolver(Optional)
Speed control
Maximum 1: 5000
range
Frequency
Maximum 1 kHz or above (when the 19-bit serial encoder is applied).
response
Control 10.01% or lower (when the load changes between 0 and 100%)
Speed variation
performance 10.1% or less (temperature of 25°C £10)

Torque control
repetition

accuracy

Within 1%

Input frequency

4 Mpps, line drive




1. Product Configuration

Model name
DC 3A DC 6A
Item
Input pulse
Symbol + pulse series, CW + CCW, A/B phase
method
FoE (Firmware download)
Communication | EoE (Parameter settings, adjustment and auxiliary functions, and parameter
specifications copy through UDP)
CoE (IEC 61158 Type12, IEC 61800-7 CiA 402 drive profile)
Physical layer | 100BASE-TX(IEEE802.3)
Connector RJ45 x 2
EtherCAT Distance Within 100 m between nodes
Communicatio DC (DIStrlbUted
Synchronization by DC mode, minimum DC cycle: 250 us
n Clock)
Specifications LED display | LinkAct IN, LinkAct OUT, RUN, ERR
Profile Position Mode
Profile Velocity Mode
Profile Torque Mode
Cia402 drive
Cyclic Synchronous Position Mode
profile
Cyclic Synchronous Velocity Mode
Cyclic Synchronous Torque Mode
Homing Mode
A total of 4 input channels (allocable)
Possible to allocate a total of 33 input functions
( *POT, *NOT, *HOME , * STOP, PCON, GAIN2, P_CL, N_CL, PROBET1,
Digital input
PROBE2, EMG, A_RST, SV_ON, START, PAUSE, REGT, HSTART, ISEL0~5,
ABS_RQ, JSTART, JDIR, PCLR, AOVR, INHIB, SPD1, SPD2, SPD3, MODE)
Digital Note: The signals marked with * are allocated by default.
input/output A total of 4 output channels (allocable)
Possible to allocate a total of 19 outputs
(*BRAKE, *ALARM, *READY, *ZSPD, INPOS1, INPOS2, TLMT, VLMT,
Digital output
INSPD, WARN, TGON, ORG, EOS, IOUTO0, IOUT1, IOUT2 IOUT3, IOUT4,
IOUTS5)
Note: The signals marked with * are allocated by default.
Input voltage range: Differential +10 V (16-bit resolution)
Analog input
Analog 1 channel. Torque limit value is set with an analog voltage.
input/output A total of 2 channels (allocable)
Analog output Possible to allocate a total of 15 outputs




1. Product Configuration

Item

Model name

DC 3A DC 6A

Safety Functions

2 input channels (STO1, STO2)

Encoder output method

AO(+/-), BO(+/-), ZO(+/-) (line drive output, maximum 6.4 Mpps, 30mA max)

usSB

Communicatio

Function

Firmware download, parameter settings, adjustment and auxiliary functions,

and parameter copy function

Communication

Compliant with the USB 2.0 Full Speed Standard

specifications
n
Connectable
PC or USB storage medium
device
Self-setting
Possible to set the drive node address by using the dip switch
function
Built-in Add-on functions | Gain adjustment, alarm history, JOG operation, and home search
functi o
unctions Overcurrent, overload, current limit over, overheat, overvoltage,
Protection
undervoltage, encoder error,
functions
position follow error, current sensing error
Operating
temperature 0 ~ 50[°C]
Storage -20 ~ 65[°C]
Environment temperature
Humidity Below 90% RH (no condensation)

Environment

Indoors, areas free from corrosive or combustible gases, liquids, or dust.

A\ Caution

= If you use our low-voltage motor (oooo-8) with the main power voltage input below 48[V], motor
efficiency may decrease. When using a low-voltage motor, please apply a rated voltage of 48[V] or higher.




1. Product Configuration

1.3 Component Names

1.3.1 Servo Drive Components

See section 2.3.2

Brake Connector Motor/Power
1 24V Connector
2 BRK+ 1 G See section 2.3.2
3 BRK- 2 U
4 24G 3 v
4 W
6 HV-
7 AUX+
8 AUX

(3)

STATUS LEDs

EtherCAT OUT  EtherCATIN Mini B USB

/0 _Connector

1 PF+

2 PF-

3 PR+

4 PR-

5 AGND

6 Al+

7 Al

8 AMON1

9 AMON2

10 DICOM STO Connector

11 DIl 1 STO COM

12 DI2 2 STO2

13 DI3 3 STO1

14 D4 4 12VA

15 DO1 5 +12VA

16 DO2 6 +12VA

g ggi See section 2.6

19 AO

20 /AQ

21 BO

22 /BO

23 20

24 /20

25 DOCOM

26 AGND

See section 2.4

ENCB Connector ENC A Connector
1 Z 1 Z

2 /Z 2 /z

3 GND 3 GND
4 SIN+ 4 NC
5 5V 5 5V
6 REF/EXT- 6 GND
7 /A 7 /A
8 A 8 A

9 SIN- 9 Hall U
10 MOT 10 MOT
1" /B 1 /B
12 B 12 B
13 REF/EXT+ 13 Hall vV
14 COs- 14 Hall W
15 COS+ 15 NC

2.5 Refer to Wiring of Encoder Signals



1. Product Configuration

1.3.2 Status LED Display

The status LEDs on the front of the drive indicate the states and errors of the drive, as
shown in the following figure. The status LED uses two colors (green/red) to indicate a total

of 8 states.

STATUS LED

The green LED shows the servo operation status and the red LED shows the servo error
status. Refer to the table below for details on the LED display.

B Servo Status According to Bi-color LED Display

LED status Description

e
GREEN LED
Flickering off

Drive is booting.

" 200 | 200 | (

GREEN LED o
Blinking Booting was finished properly, and the drive is in the ready

state.

o 200 sle 200
GREEN LED wl ™ ms
Single Flash

Servo is alarm status

o 200 200 200 1000
GREEN LED o ms ms ms ms
Double Flash

Safe Torque off is input status.
SEEEN LED Servo is On status(SVON)

" 200 200
RED LED el ™
Blinking

Servo alarm is generated.

LSeecrric |17



1. Product Configuration

50

RED LED
Flickering off

Firmware is being downloaded.

on

200 200 200 1000 (

RED LED off —
Double Flash

Software error has occurred.
Contact our service center.

1.4 Example of System Configuration

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

Oscilloscope
O ==& o DAQ
Analog Monitor m N ’

ooooooo
]
/ 1/0 Cable

Safety Device

)
m
=z
[¢]

N>

]

J
m
=z
o

Q@

i

3

docccccccee
docccccccee

Motor Motor Cable

USB OTG
Cable

Brake

Node Address Settlng Switch

A+ |DC24~80V
HA- ———
AU+ [

AUX-

Isolated 5
Power Supply
Servo Drive

(O[O




2. Wiring and Connection

2.

21

211

Wiring and Connection

Servo Drive Installation

Installation and Usage Environment

Environmental
Item i Notes
conditions
. A\ caution
Operating 0~50[°C] ) o
temperature Install a cooling fan on the control panel to maintain an
appropriate temperature.
A\ caution
Operating . During prolonged periods of inactivity, moisture from
humidity Below 90% RH | condensation or frost may develop inside the drive and damage
it. Remove all moisture before operating the drive after a
prolonged period of inactivity.
Vibration ) ) ) ) )
External acceleration 19.6 | Excessive vibration reduces the lifespan of the machine and
vibration 15 or lower may cause malfunctions.
= Do not expose the device to direct sunlight.
Ambient = Do not expose the device to corrosive or combustible gases.
conditions | = Do not expose the device to oil or dust.
= Ensure that the device receives sufficient ventilation.

21



2. Wiring and Connection

2.1.2 Wiring the Control Panel

When installing the control panel, comply with the spacing specified in the following figures.

Pl
or more

7 Xmemn
or more

V] 7 Coenre Slnm Slnm
or more or more or more or more
—> —> <4+—»

e Flrnm A
or more or more or more

2 -I}a
A caution

= Assemble the servo drive control panel so it is flat against the wall.
= Make sure any metal filings from drilling do not enter the drive when assembling the control panel.

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

= Protect the control panel by spraying compressed air in the areas where harmful gases or dust accumulate.




2. Wiring and Connection

2.2 Internal Block Diagram of the Servo Drive

2.2.1 Block Diagram of the Drive

Jﬁ Jﬁ J@

U
DC 24 - 80 V Input L’V\Tﬁ%\ E
HV+ FET w A\ L
HV- ] ] ]
Thermistor J:ﬂ J:L] Jb]
P
} } Current Sensing
Dol
°
ng 3
o
3< Thermistor
3 -hemsbr
25 \ |
o< | I
30
o s
Lo |
Safety Function Intemal DC Voltage FET Temperature || PWM Signal SC U, V, and W
Input (2 Points) Temperature Detection Circuit Detection Circuit Detection Circuit Current_ De_tectlon
P Detection Circuit Circuit
Y
Connection of Main and Power Circuits
EtherCAT IN
U, V,and W
EtherCAT OUT | EtherC‘ATt‘ ESC - Current DC
- ommunication Vo\tage
usB UsB | A/D Conversion
Communication T EsC ]
Address(1~7), Factory purpose(8) M C U/F PGA Biss €
«—>[__ Quadrature |
P TAMAGAWA
- —>[__ EnDat |
8 «—| Sin/Cos, Resolver
Node Address Y Y 1st Encoder Input
Setting Switch (Encoder Connector)
2nd Encoder Input
(Encoder Connector)
Y
‘ P/C Insulation IF ‘
Pulse Input %E?dlir Digital Input Digital Output Analog Input Analog Output
(2 Points) P (4 Points) (4 Points) (1 Point) (2 Points)
(2 Points)
1 [} [ [} [
; | ! | 1
Upper-level Controller Connection (I/0)




2. Wiring and Connection

2.3 Power Supply Wiring

= Ensure that the input power voltage is within the acceptable range.

/N Caution

Overvoltages can damage the drive.

= If commercial power is connected to the U, V, W terminals of the drive, they may be damaged. Be
sure to connect the DC input power to the HV+, HV-, AUX+, and AUX- terminals.

= Configure the system so the main power (HV+, HV-) and auxiliary power (AUX+, AUX-) are
supplied separately. Auxiliary power (AUX+, AUX-) is designed to display the drive status when the
main power (HV+, HV-) is disconnected.

= High voltages may remain in the device for some time even after the main power is disconnected.
Please be careful.

After the main power is disconnected, use the tester to check the voltage and then carry out
the wiring task. Failure to do so may result in electric shock.

= Always ground the device over the shortest possible distance. Long ground wires are susceptible to
noise, which may cause the device to malfunction.

2.3.1 Power Input Sequence

B Power Input Sequence

= Two seconds after the power input, the alarm signal turns on (normal), and the Servo On
command signal is recognized. Therefore, when the Servo On command signal is on at
the same time as the power is input, the actual Servo On is activated 2 seconds later.
Please keep this in mind when designing the power input sequence.

B Timing Chart

. ON

Main Power OFE

ServoOn ON

Command OFE
ServoOn ON |

Operation (FF.
Alam ON |
(Normally On)opg .

;l 2[8]




2. Wiring and Connection

2.3.2 Power Circuit Electrical Components

B Power and Motor Connector Specifications
- Connector: MSTB 2.5/8-ST-5.08

- Recommended wiring standards: 12 AWG - 18 AWG

1
2
3
4
5
6
7
8
Pin No Signal Notes
Name
1 FG Frame Ground
2
3 \Y These are the motor U, V, and W outputs.
4
5 HV+
These are the main power inputs.
6 HV-
7 AUX+ These are the auxiliary power inputs. When the main power is
8 AUX- disconnected, you can check the drive status using the auxiliary power.

Note 1) For wires to be used on the main circuit power unit, remove 7 mm of the wire sheath
and use the crimp terminal.

s s ]

| ~—]|
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2. Wiring and Connection

o
2.4 Wiring for Input/Output Signals

Hm /O Connector Specifications
- Connector: 10090769-P264ALF
- Housing: 3357-9215

- Recommended cable specifications: 13P x 0.2 SQ or 16P x 24 AWG (twisted
pair/shielded cable)

]@
9¢

DOOCDODOOOOD
OO0 DODOODODO
(OO OO ORIORN0]

6l

o

2.4.1 Names and Functions of Digital Input Signals

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

Pin . o .
Number Name | Assignment | Description Function
DC POWER
10 DICOM INPUT COMMON
Forward The actuator stops the servo motor
11 DI POT (CCW) to prevent it from moving beyond
rotation the motion range in the forward
prohibited |direction.
Reverse The actuator stops the servo motor
12 DI2 NOT (CW) to prevent it from moving beyond
rotation the motion range in the reverse
prohibited | direction.
13 DI3 HOME Origin sensor Connectg .the origin sensor to return
to the origin.
14 DI4 STOP Servo stop Stops th_e servo motor when the
contact is on.
P control When the contact is on, it converts
**PCON . the mode from PI control to P
action
control.




2. Wiring and Connection

When the contact is on, it switches

** GAIN2 SW'.tCh from the speed control from Gain 1 2 to
Gain1to 2 :
Gain 2
*x Forward When the contact is on, the forward
PCL . . S .
torque limit |torque limit function is activated.
o Reverse When the contact is on, the reverse
NCL o L S .
torque limit |torque limit function is activated.
Touch i i
* PROBE1 ouc Thel probe signal to rapidly store the
probe 1 position value (1)
Touch i i
* PROBE2 ouc The. probe signal to rapidly store the
probe 2 position value (2)
** EMG Emz:{g}gncy Emergency stop when the contact is on.
** ARST Alarm reset | Resets the servo alarm.
When the SVON signal is on, the motor
becomes operable (Servo On).
** SVON S O
ervo &n If it is turned Off, the motor enters the
free-run state.
** A-RST Alarm reset | Deactivates the servo alarm.
= START Operation start Starts the inde>.( ppsition operff\tion.
It can be used in index operation mode.
If the index type is registration absolute
P or registration relative, the servo
** REGT ost—se_nsor switches to the preset driving speed and
operation | gistance when the REGT signal is on.
It can be used in index operation mode.
When the EMG signal is on, the servo
Emergenc performs an emergency stop and a "W-
* EMG stcg) Y |80"is generated. In this case, the stop
P method differs depending on the
[0x2013] settings.
** HSTART Homing Starts the homi.ng. operation. .
operation start ||t can be used in index operation mode.
**|SELO Select index 0
** |SEL1 Selectindex 1 | Select an index from 0 to 63 for the
* |SEL2 Select index 2 | OPeration-
- - If using Digital input, it may be
ISEL3 Select index 3 | restrictions to select the index range.
** |ISEL4 Select index 4 | It can be used in index operation mode.
** |ISEL5 Select index 5
If a pause signal is received during the
index operation, the servo decelerates
and stops. If a pause signal is received
* PAUSE Pause again while the servo is paused, the

index operation restarts.

It can be used in index position
operation mode.

2-7



2. Wiring and Connection

** ABSRQ

Request
absolute
location data

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

** JSTART

Jog operation

When the contact is on, jog operation
starts at the speed set on [0x2300].

**JDIR

Select jog
rotation
direction

Switches the rotation direction during jog
operation.

**PCLR

Input pulse
clear

When the contact is on, it changes the
position error to 0 without receiving an
input pulse.

The operation mode can be set in
[0x3005].

** AOVR

Select speed
override

When the AOVR signal is on, it
overrides the index operation speed
depending on the voltage input on A-
OVR (Al2).

When -10 V is received, the override
value becomes 0% of the index
operation speed. When 0 V is received,
the override value becomes 100% of the
index operation speed. When +10 V is
received, the override value becomes
200% of the index operation speed.

It can be used in index position
operation mode.

** SPD1

Multi-speed 1

** SPD2

Multi-speed 2

Select the command rotation speed
during speed control operation.
Depending on the contact status, speed
command will change as follows.

Input device
SPD1 | SPD2 | SPD3

Speed

Multi-speed
command 1

(Parameter
0x2312)

Multi-speed
command 2

(Parameter
0x2313)

Multi-speed
command 3

(Parameter
0x2314)

Multi-speed
command 4

(Parameter
0x2315)

Multi-speed
command 5

(Parameter
0x2316)

Multi-speed




2. Wiring and Connection

command 6
(Parameter
0x2317)
Multi-speed
X o o command 7
(Parameter
* SPD3 Multi-speed 3 0x2318)
Multi-speed
command 8
© © © (Parameter
0x2319)
It can be used in speed operation mode.
Change
o . Switches the operation mode in control
MODE operation modes 4, 5,6, 7, 8, and 9.
mode
Input pulses are not counted as
v INHIBIT Command | command pulses.
pulse inhibit | It can be used in pulse input position
operation mode.
When jogging operation, it operates in
Positive JOG
*PJOG the positive direction. It can be setin
[0x300A].
When jogging operation, it operates in
Negative JOG
*NJOG the negative direction. It can be set in

[0X300A.

Note 1)**Signals not assigned as factory default settings. The assignment may be changed by the parameter

setting. For more information, refer to 5.1 Settings of Input/Output Signals.

Note 2)Wiring can be also done using DOCOM of the input signal as the GND.



2. Wiring and Connection

B Digital Input Specifications

Specifications Details

Rated voltage | 12~30V DC

Precautions 1. The input contact can be set to contact A or contact B based on the
characteristics of individual signal.
2. Each input contact can be assigned to 33 functions.

3. For more information on signal assignment and contact change of the input

contact, refer to 5.1 Settings for Input/Output Signals.

Servo Drive

External Power Supply 12 VDC
+12 VDC l

Internal
T @‘a [K Y ‘i,‘I Circuit
on

o O {RT}

Internal
E}% [K Y ‘i,‘I Circuit

Internal resistance R1: 2.49 kQ / R2: 680 Q

DI16

=
LRI}

2-10 i LSE ccrric




2. Wiring and Connection

2.4.2 Names and Functions of Digital Output Signals

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

A0 Name Assig Description Function
Number nment
This is the control signal of a brake
mounted inside or outside the motor.
15 DO1 BRAKE Brake When the SVON contact is off, this
signal is output.
16 DO2 ALAR Servo alarm This signal is output when a servo
M alarm is generated.
This signal is output when the main
17 DO3 RDY Servo read power is established and the
y preparations for servo operation are
complete.
Zero speed Outputs a signal when the current
18 DO4 ZSPD achieved speed drops below the zero speed.
25 DOCOM Digital output common GND
This signal is output when the
** INPOS1 Position reached 1 command position has been reached.
Output conditions can be set by
[0x2401] and [0x2402].
** TLMT Toraue limit If the drive output is limited to torque
q limit settings, the signal is output.
When the motor reaches the speed
- . limit, the signal is output. The speed
VLMT Speed limit limit can be adjusted in [0x230D] and
[0x230E].
If the difference between command
o speed and current speed is below the
INSPD Speed reached value set in [0x2406], the signal is
output.
** \WARN Servo warnin If a warning occurs, the signal is
9 output.
. . . If the motor rotates above the value
TGON Rotation detection | ¢+ 10x2405], this is output.
When index operation is completed,
the signal i tput.
**EOS Operation completed © sighalis ou_ pg )
It can be used in index operation
mode.
- This signal is output when the
** INPOS2 Position command position has been reached.
reached 2 Output conditions can be set by
[0x2403].
**|OUTO Index output 0
**|OUTA Index output 1 Displays the current index number (0 -
**10UT2 Index output 2 63) . i
It can be used in index operation
**10UT3 Index output 3 mode while the indexing operation by
* 10UT4 Index output 4 EOE is performed.
**|OUT5 Index output 5

211



2. Wiring and Connection

** Unassigned signals. The assignment may be changed by the parameter setting. For more

information, refer to 5.1 Settings of Input/Output Signals.

B Digital Output Specifications

Specifications Details

Rated voltage | 24V DC/ 120[mA]

Precautions 1. The output contact can be set to contact A or contact B based on the
characteristics of individual signal.

2. Each output contact can be assigned to 19 output functions.

3. For more information on signal assignment and contact change of the output
contact, refer to 5.1 Settings for Input/Output Signals.

4. Overvoltages or overcurrents may damage the device because it uses an

internal transistor switch.

Servo Drive
o1 T
Internal
Circuit El
oot [ L F—
Internal
Circuit El
— DC 24V
DOCO |
'

2-12 i LSE ccrric




2. Wiring and Connection

2.4.3 Names and Functions of Analog Input Signals

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

Pin

Number Name

Description

Function

6 Al+

-10 ~ +10[V]
+10 ~ -10[V]
10Vpp

Depending on the parameter setting, the
function changes as follows:

- Speed override: It can be used in index
operation mode while the indexing
operation is performed.

- Speed command: It can be used in
speed operation mode while the indexing
operation is performed.

- Torque command: It can be used in
torque operation mode while the indexing
operation is performed.

- Torque limit: It can be used in index
operation mode and EtherCAT operation
mode while the indexing operation is
performed.

You can enter a value between -10 and
+10 V for Al+ and Al-.

B Analog Input Specifications

Specification

S

Details

Rated voltage | Input signal differential -10 V - +10 V DC(10 Vpp)

Precautions | 1. Input impedance is approx. 3.74 kQ.

Upper Level Controller

Servo Drive

Al+ 6

Al- 7

—
AGND 5 ‘?

LSELEC’T'R’IC
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2. Wiring and Connection

2.4.4 Names and Functions of Analog Output Signals

B Names and Functions of Analog Output Signals

Nul:ri:llaer Name Description Function
8 AMON1 Analog Monitor 1 | Analog monitor output (-10 V - +10V)
9 AMON2 Analog Monitor 2 | Analog monitor output (-10 V - +10V)
5 AGND AGND(0V) Analog ground
26 AGND AGND(0V) Analog ground

Note 1) You can change the output variables to be monitored with analog monitor output through parameter
settings.

For more information, refer to 7.5 Analog Monitor.

B Analog Output Specifications

Specifications ‘ Details
Precautions | 1. For more information on settings and scale adjustment of monitoring
signals, refer to 7.5 Analog Monitor.
2. The range of the analog output signal is -10 V to +10 V (10 Vpp).
3. The resolution of the analog output signal is 12 bits.

4. The maximum load current allowed is 2.5 mA.

5. The stabilization time is 15 us.

Servo Drive

ANALOG MONITOR1
XX
ANALOG MONITOR2

L O
j HM

Y

2-14 | LSE ccrric




2. Wiring and Connection

2.4.5 Names and Functions of Pulse Train Input Signals

B Pulse Train Input Signal (/O Connector)

A Name Description Function
Number
1 PF+ They input command pulse trains.
5 PE PF+ and PF- input direct pulse trains and PR+ and

PR- input inverse pulse trains.

3 PR+ It operates when the pulse input position has been
selected in [0x3000]. You can set the position input
pulse logic in [0x3003] and change the pulse input
filter settings in [0x3004].

4 PR- It uses a line drive method and its maximum input
frequency is 4 Mpps.

B Line Drive (5V) Pulse Input

Twisted Pair
Upper Level Controller Shield ere Servo Drive
PF AP —PEs
_ > Pe-]  ¥K
PR+
S 14
. i Line Receiver
Line Drive
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2. Wiring and Connection

2.4.6 Names and Functions of Encoder Output Signals

B Encoder Output Signal (I/O Connector)

Pin . .. .
Number Name Description Function

19 AO Encoder A

20 IAO Signal

Outputs the divided encoder signal A, B,
21 BO and Z phases in a line drive form.

Ensc‘:iocrig B You can set the number of output pulses in
22 /BO 9 [0x30086].
Line Driver Output= 30mA max
23 20 Encoder Z
24 120 Signal

2-16



2. Wiring and Connection

2.4.7 Input/Output Signal Wiring Diagram

Digital Input

DICOM

Digital Output
BRAKE

|

DC 24V T _——— Refer to 2.7 for the drive internal
brake connector output wiring.
o POT GE
[ AARM_F——>
— NOT /12

B

" {row {75

A-RST
START
REGT

[oocou

EMG
HSTART 43 INPOS1
SVON - ORG
ISELO gy EOS
ISEL1 s TCON
ISEL2 oy TLMT
ISEL3 - VLT
ISEL4 - NSPD
ISEL5 e WARN
PCON ** INPOS2
GAIN2 oy OUTO
PCL *x 10UT1
NCL ** 10UT2
SPD1 *x 10UT3
SPD2 ** 10UT4
SPD3 * 10UT5
MODE

PAUSE
ABS_RQ
JSTART
JDIR
PCLR
AOVR
PROBE1
PROBE2

Encoder Outpu

N
o
~
>
(0]

Upper i Line Drive

e
o
P
o
o
P
o
P
s
s
o
P
o
s
o
o
o
Y
ey
Yy
ox
o
o
o
o
Y
ey
1
2
Level PR+ 3
Controller
[ ¢ ]
[ 7 ]

N
N
~N
]
o]

N
w
N
0]

e ©

v2]

o
19j013u0) [9A37 Jaddn

-10V~+10V(10Vpp

N
iN
~
N
o}

Analog Input

Analog Output

% AAG(ID\:D -10V ~+10V
IZ — -10V ~+10V
5 AGND

o]

Input signals DI1 - DI4 and output signals DO1 - DO4 are factory default signals.
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2. Wiring and Connection

2.5 Wiring of Encoder Signals (Encoder
Connector)

B ENC A Connector Specifications
- Connector: 10090769-P154ALF

- Housing: 3357-9209

- Recommended cable specifications: 8P x 0.2 SQ or 8P x 24 AWG (twisted

pair/shielded cable)

=

[]

90

1000005
6 COoon!
Mogoaon!®

- o
Pin# Quad BiSS SSi Endat Tamagawa
1 Z+ N.C N.C N.C N.C
2 Z- N.C N.C N.C N.C
3 GND GND GND GND GND
4 N.C N.C N.C N.C N.C
5 5V 5V 5V 5V 5V
6 GND GND GND GND GND
7 A- SL- DATA- RC-/DV- TXD-/RXD-
8 A+ SL+ DATA+ RC+/DV+ TXD+/RXD+
9 N.C N.C N.C N.C N.C
10 *MOT | *MOT *MOT *MOT *MOT
11 B- MA- CLK- CLK- N.C
12 B+ MA+ CLK+ CLK+ N.C
13 N.C N.C N.C N.C N.C
14 N.C N.C N.C N.C N.C
15 N.C N.C N.C N.C N.C
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2. Wiring and Connection

B ENC B Connector Specifications

- Connector 10090770-S154ALF

- Housing: 3357-9209

- Recommended cable specifications: 8P x 0.2 SQ or 8P x 24 AWG (twisted
pair/shielded cable)

(B
1 - %@
088
3038
T oz
] @

Pin# Quad BiSS SSI Endat Tamagawa Sin/Cos | Resolver
1 Z+ N.C N.C N.C N.C N.C N.C
2 Z- N.C N.C N.C N.C N.C N.C
3 GND GND GND GND GND GND GND
4 N.C N.C N.C N.C N.C SIN+ SIN+
5 5V 5v 5V 5V 5V 5v 5V
6 N.C N.C N.C N.C N.C REF- EXT-
7 A- SL- DATA- RC-/DV- TXD-/RXD- N.C N.C
8 A+ SL+ DATA+ RC+/DV+ TXD+/RXD+ N.C N.C
9 N.C N.C N.C N.C N.C SIN- SIN-
10 *MOT | *MOT *MOT *MOT *MOT *MOT *MOT
11 B- MA- CLK- CLK- N.C N.C N.C
12 B+ MA+ CLK+ CLK+ N.C N.C N.C
13 N.C N.C N.C N.C N.C REF+ EXT+
14 N.C N.C N.C N.C N.C COs- COSs-
15 N.C N.C N.C N.C N.C COS+ COS+

B Housing

No. Maker PIN
1 Amphenol 17E-1724-2
2 TE 5748677-1
3 TE 5748676-1
4 3M 3357-6209-1C
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2. Wiring and Connection

2.5.1 Precautions when making encoder cables

If the cable of the serial or multi-turn encoder you wish to use is longer than 20m, we
recommend that you manufacture and use it by referring to the example below.

Example) APCS-EoocES cable

AWG24 4Pair Twisted

Servo motor Sh|e| dW|re Servo drive
1 / MA] 3
6 /MA] 4
2 SL 5
7 /SL] 6
9 . o SV 114
4 S L anD] 7
L DOOOC
51 0 e ¢’ SHD| Frame
Length Core wire spec. Maker Remark
35m or less 24AWG 2wire LS, ILSAN, SH cable
55m or less 24AWG 3wire LS, ILSAN, SH cable

If the motor main power cable is longer than 20m, it is recommended to use a cable with specifications one

level higher than the recommended cable specifications.

For example, if the recommended specification is 18AWG, please use 14AWG, and if the recommended

specification is 11AWG, please use 7TAWG.

Please be careful when using motor main power cables longer than 20m as the voltage drop increases and

the range of repeated use of rotating torque-torque characteristics; narrows.
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2. Wiring and Connection

2.6 Wiring for Safety Function Signals

B STO Connector Specifications
- PLUG: IPD1-03-D-K
- Recommended cable specifications: 20 AWG - 24 AWG

654

321
Pin Number | Name |Function
1 COM Common(24V GND)
Blocks the current (torque) applied to the motor when the signal
2 STO2
is off.
Blocks the current (torque) applied to the motor when the signal
3 STO1
is off.
4 V- -12 V DC (for bypass wiring)
5 V+ +12 V DC (for bypass wiring)
6 V+ +12 V DC (for bypass wiring)
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2. Wiring and Connection

2.6.1 Example of Connecting Safety Function Signals

/A Caution

Rated voltage is 12 - 30 V DC.

With the contacts of STO1 and STO2 off, the motor output current is blocked.

24V Power

T oCaEY
L]

|_ Dwnigna

&* \\:2‘ K |:> Blocking
L -

i sy ]
1
% i*»@lﬁ =) Beding——) 7o,
COMMON ,.L - |_

2.6.2 Bypass Wiring of Safety Function Signals

In the case of the PHOX series, internal wiring for the bypass function is provided for user
convenience if the user does not use the STO function.

As indicated in the figure below, V+ can be connected to STO1 and STO2 and V- can be
connected to Common to bypass the safety function signals. Never use this power (+12V,-
12 V) except for this purpose.

COMMON
STO2
STOT
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2. Wiring and Connection

e
2.7 Brake Connectors

B Brake Connector Specifications
- PLUG: IPD1-02-D-K

- Recommended cable specifications: 20 AWG - 24 AWG

43

21
Pin Number | Name |Function
1 24V Brake 24V Input
2 BRK+ |Brake 24V Output
3 BRK- |Brake (1A)
4 24G 24V Return

Brake Type Motor

1,:Brk 24V Input

The Brake Connector Output is enabled via

0x2037 Motor Brake Fitted.

2 :Brk 24V Output
Related Parameters for this output AND

)
3 @ 24\ Digital Output defined as Brake:
~

1 b @, 0x2407 Brake Output Speed (rpm)
Y= k(A |
- 4: 0x2408 Brake Output delay time (ms)
| u 24V Return 0x2011 PWM Off delay time (ms)
Input State Function
HI Deactivates the brake depending on brake TR ON (Unlock)
BRAKE
LO Operates the brake depending on brake TR OFF (Lock)
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2. Wiring and Connection

2.8 Wiring for EtherCAT Communication Signals

2.8.1 Names and Functions of EtherCAT Communication

2-24

Signals
B EtherCAT IN and EtherCAT OUT Connector
il Signal Name Line color
Number
1 TX/RXO0 + White/Orange g—
2 TX/RXO - Orange T
3 TX/RX1+ White/Green &—— Pin Postion
4 TX/RX2 - Blue THID
5 TX/RX2 + White/Blue D=
6 TX/RX1 - Green ‘D
7 TX/RX3 + White/Brown ===
8 TX/RX3 - Brown D
Plate Shield
Note 1) EtherCAT only uses signals from No. 1, 2, 3, and 6.


http://en.wikipedia.org/wiki/File:Wire_white_orange_stripe.svg
http://en.wikipedia.org/wiki/File:Wire_orange.svg
http://en.wikipedia.org/wiki/File:Wire_white_green_stripe.svg
http://en.wikipedia.org/wiki/File:Wire_blue.svg
http://en.wikipedia.org/wiki/File:Wire_white_blue_stripe.svg
http://en.wikipedia.org/wiki/File:Wire_green.svg
http://en.wikipedia.org/wiki/File:Wire_white_brown_stripe.svg
http://en.wikipedia.org/wiki/File:Wire_brown.svg

2. Wiring and Connection

2.8.2 Example of Drive Connection

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

EtherCAT Position
Master Control Unit
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3. EtherCAT Communication

3.1

EtherCAT Communication

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

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

as it receives the data.

EtherCAT uses a standard Ethernet frame compliant with IEEE802.3. Therefore, based on

the Ethernet 100BASE-TX, the cable can be extended up to 100 m, and up to 65,535 nodes
can be connected. In addition to this, when using a separate Ethernet switch, you can
interconnect with the commonly used TCP/IP.

Structure of CANopen over EtherCAT

Servo Application

]

Object Dictionary
EtherCAT
State
Machine SDO PDO Mapping
Registers Mailbox Process Data
FMMUO FMMU1
Sync Sync Sync Sync
ManagerO| [Manager1| |Manager2 Manager3

EtherCAT Physical Layer

Application Layer

Data Link Layer

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

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

mapping.

The data mapped to the PDO is periodically exchanged (read and written) between an upper
level controller and a slave by process data communication; the mailbox communication is
performed aperiodically; and all of the parameters defined in the Object Dictionary are

accessible.
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3. EtherCAT Communication

3.1.1 EtherCAT State Machine

Init

A T A l A
| v

Pre-Operational Boot

A | A

Safe-Operational

A\ 4

Operational

The EtherCAT drive has 5 states as shown above, and a state transition is achieved by an
upper level controller (master).

State Description

A state for firmware updates. Only mailbox communication using the
Boot FoE (File access over EtherCAT) protocol is available. The drive can
transit to the Boot state only when in the Init state.

Initializes the communication state.
Init
Unable to perform mailbox or process data communication.

Pre-Operational Mailbox communication is possible.

Mailbox communication is possible and PDO can be transmitted. PDO
Safe-Operational cannot be received. The process data of the drive can be passed to an
upper level controller.

Mailbox communication is possible and PDO can be transmitted and
received. The process data can be properly exchanged between the
drive and the upper level controller, so the drive can be normally
operated.

Operational
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3. EtherCAT Communication

3.2 Status LED

The LEDs on the EtherCAT ports of this drive indicate the states of the EtherCAT
communications and errors, as shown in the following figure. There are 3 green LEDs, L/AO,
L/A1, and RUN, and 1 red LED, ERR.

ERR

=
RUN L/A1

L/A0

m L/A0, L/A1 (Link Activity) LED

The L/AO LED and L/A1 LED indicate the status of the EtherCAT IN and EtherCAT OUT
communication ports, respectively. The following table outlines what each LED state

indicates.
LED status Description
OFF Not connected for communication.

50

ms
on

Connected, and communication is enabled.

ON Connected, but communication is disabled.

LSE ecrric ‘ 3-3




3. EtherCAT Communication

® RUN LED

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

LED status Description

OFF The drive is in the Init state.

The drive is in the Pre-Operational state.

Blinking " [200 | 200 (

ms ms

off —

The drive is in the Safe-Operational state.

Single Flash | ,
200 1000 _ 200
off ms ms ms
ON The drive is in the Operational state.




3. EtherCAT Communication

® ERR LED

The ERR LED indicates the error status of the EtherCAT communication. The following table

outlines what each LED state indicates.

LED status Description
OFF Indicates the EtherCAT communication is in a normal state without any
error.
Indicates that the drive has received a command from the EtherCAT master
instructing it to perform a setting, which is not feasible in its present state, or
o to perform an impossible state transition.
Blinking
on
200 200 (
off ] ms ms
A DC PLL Sync error occurred.

Single Flash o

200 1000 .| 200

ms ms ms

off —
A Sync Manager Watchdog error occurred.

Double Flash

200 200 200 | 1000 (

ms ms ms ms

off —

ON A servo alarm of the drive occurred.
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3. EtherCAT Communication

3.3 PDO Assignments

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

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

The diagram below shows the PDO assignment:

Controlword(0x6040)
Target Position(0x607A)

Y

Upper Level
Controller

Servo Drive

A

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

This is an example when assigning the Controlword and the Target Position with the RxPDO

(0x1600).
Data
Index Sublndex | Name
Type
0x6040 0x00 Controlword UINT
0x607A 0x00 Target Position DINT

The setting values of the DRxPDO (0x1600) are as follows:

Sublndex Settings
|l> 0 0x02 (2 values assigned)

Bit 31~16(Index) | Bit 15~8(Subindex) | Bit 7~0(Bit size)

1 0x6040 0x00 0x10

2 0x607A 0x00 0x20

3-6



3. EtherCAT Communication

This is an example when assigning the Statusword, the Actual Position Value, and the Actual

Velocity Value with the TxPDO (0x1A00).

Data
Index Sublndex | Name

Type
0x6041 0x00 Statusword UINT
0x6064 0x00 Actual Position Value DINT
0x606C 0x00 Actual Velocity Value DINT

The TxPDO (0x1A0Q0) settings are as follows:

Subindex | Settings
—|_> 0 0x03 (3 values assigned)

Bit 31~16(Index) Bit 15~8(Sub index) Bit 7~0(Bit size)

1 0x6041 0x00 0x10
2 0x6064 0x00 0x20
3 0x606C 0x00 0x20

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

The following figure shows an example of SyncManager PDO mapping:

Object Dictionary
Sync Manager Entity
SYCiManager Index Object Contents 0xIC10 | OxIC11 | oxICi2 | OxiCi3
Assign Object
ox1C12 RxPDO Mailbox Mailbox RxPDO TxPDO
0xiC13 TxPDO Receive Send (0x1601) | (0x1A02)
0x1600 15t RxPDO
0x1601 2nd RxPDO
0x1602 31 RxPDO
0x1603 41 RxPDO
Mapping Object ™ 100 15 TXPDO
0x1A01 2nd TxPDO
0x1A02 3 TXPDO ‘
0x1A03 41 TXPDO
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3. EtherCAT Communication

® PDO Mapping

The following tables list the PDO mappings set by default. These settings are defined in the
EtherCAT Slave Information file (XML file).

1st PDO Mapping:

RxPDO Controlword | Target Torque | Target Position [Operation Modg To;lud]mzabe
(OX‘I 600) (0x6040) (0x6071) (0x607A) (0x6060) (0x60B8)
TxPDO Statusword Actual Torque | Actual Position| Actual Position Digital Input Drive Mode Command Drive Speed Touch Probe Toch(f;nzraomti)e 1
(0x6041) Value Value Error Value (%xéOFDp) Display Speed (0x2680) Status Position Value
(0x1A00) (0x6077) (0x6064) (0x60F4) (0x6061) (0x2601) (0x60B9) [x608)

2" PDO Mapping:

RxPDO Controlword | Target Position
(0x1600) (0x6040) (0x607A)

TxPDO Statusword Actual Position
Value

(0x1AQ0) |  (0xs041) v

3 PDO Mapping:

RxPDO Controlword | Target Speed

(0x1600) (0x6040) (OX6OFF)
TxPDO Statusword Actuz:/laFl’l?esition
(OxTAQQ) | 04D (0x6064)

4" PDO Mapping:

RxPDO Controlword | Target Torque
(0x1600) (0x6040) (0x6071)

TxPDO Actual Position
Statusword Value

(Ox1AQ0) |  (0xs041) v
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3. EtherCAT Communication

3.4

Master

Slave

Synchronization Using the DC (Distributed
Clock)

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

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

(1) Free-run Mode:

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

(2) DC Synchronous Mode:

In DC Synchronous mode, the Sync0 event from the EtherCAT master synchronizes the
drive. Please use this mode for more precise synchronous control.

Master Application Master Application
Master user
shift time
—
y A
Frame | U Frame | U

SyncO shift time
1

Sync0
ﬁ Event
Outputs Latch
Inputs Latch

U U

P Cycle time (0x1C32:02) . Cycle time (0x1C32:02) . _

Shift time (0x1C33:03) . Shift time (0x1C32:03)

< »  Calc + Copy time

v (0x1C33:06) v Calc + Copy time
0x1C32:06

Sync0 SyncO ¥ O )
Event Event
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3. EtherCAT Communication

3.5

3-10

Emergency Messages

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

Emergency messages consist of 8-byte data.

9 0 1 2 3 4 5 6 7
Emergency Unique field for each manufacturer
Error register
Details | error code Reserved | servo alarm
(0x1001) Reserved
(OxFF00) code




4. CiA402 Drive Profile

4. CiA402 Drive Profile

4.1 State machine

Start

[kt | 0
L State | Additional state ?
3

State to be changed Not ready to Switch on
by the slave

State that can be l 1

checked by the master|

(A) : Low-level power

Fo———————————-———— » 15 The control power is on; the main
: ~ Switch on Disabled power can be turned on.
|
|
i
| 7
| 2 Fault
|
i
|
12 | 10 Ready to Switch on
|
i 14
1
i 3
1
|
|
i 6
: (B) : High-level power
: y The control and main powers are on;
| : 9 torque cannot be applied to the
! Switched on 8 ek o
|
|
| 4

Fault reaction active

Operation enabled

State Description

Not ready to switch
Reset is in progress by control power on.

on
Switch on disabled Initialization completed, but the main power cannot be turned on.
Ready to switch on The main power can be turned on and the drive function is disabled.
Switched on The main power is turned on and the drive function is disabled.
Operation enabled The drive function is enabled, and the servo is on.

Quick Stop active Quick stop function is in operation.

Fault reaction active A servo alarm occurred causing a relevant sequence to be processed.

Fault Servo alarm is activated.

LSEeEecrric ‘ 4-1




4. CiA402 Drive Profile

4-2

B State Machine Control Commands

The state of the State Machine can be switched by bit setting combinations of the

Controlword (0x6040), as described in the table below:

bits of the Controlword (0x6040)

State Machine

Command
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0 switching
Shutdown X X 1 1 0 2,6,8
Switch on X 0 1 1 1 3
Switch on
X 1 1 1 1 3+4
+ Enable operation
Disable voltage X X X 0 X 7,9,10,12
Quick stop X X 0 1 X 7,10,11
Disable operation X 0 1 1 1 5
Enable operation X 1 1 1 1 4,16
Fault reset 0—-1 X X X X 15

B Statusword Bit Names (0x6041)

You can check the state of the State Machine by bit combinations of the Statusword

(0x6041), as described in the table below:

bits of the Statusword (0x6041)

Command

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Not ready to switch on 0 0 X 0 0 0 0
Switch on disabled 1 1 X 0 0 0 0
Ready to switch on 0 1 X 0 0 0 1
Switched on 0 1 X 0 0 1 1
Operation enabled 0 1 X 0 1 1 1
Fault reaction active 0 1 X 1 1 1 1
Fault 0 1 X 1 0 0 0




4. CiA402 Drive Profile

Bit No. Data Description Note
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switched on disabled
7 Warning
8 - For more information, refer to 11.5 CiA402 Objects.
9 Remote
10 Target reached
11 Internal limit active
12
Operation mode specific
13
14 ABS position valid
15 Drive specific




4. CiA402 Drive Profile

4.2 Operation Modes

This drive supports the following operation modes (0x6060):
= Profile Position Mode(PP)

* Homing Mode(HM)

» Profile Velocity Mode(PV)

» Profile Torque Mode(PT)

= Cyclic Synchronous Position Mode(CSP)

» Cyclic Synchronous Velocity Mode(CSV)

= Cyclic Synchronous Torque Mode(CST)

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

Operation Modes
Function CSP CSv CST
HM
PP PV PT
Electric Gear (0] (0] (0] (0]
Speed
0] X X OX
feedforward
Torque
0] 0] X o]
feedforward
Position
O X X OX
command filter
Real-time gain
O O 0] 0]
adjustment
Notch filter (0] (0] (0] (0]
Disturbance
O O X 0]
observer
Note 2) For HM mode, the control mode is internally switched; thus, the function of

speed feedforward and/or position command filter may or may not be applied,
depending on the operation condition.



4. CiA402 Drive Profile

B Related Objects

Sub Variable PDO
Index Name Accessibility Unit
Index type Assignment
0x6060 |- Modes of Operation SNIT RW Yes -
0x6061 |- Modes of Operation Display SNIT RO Yes -
0x6502 |- Supported Drive Modes UDINT |RO No -

LSELEC’T'R’IC

‘ 4'5




4. CiA402 Drive Profile

4.3 Position Control Modes

4.3.1 Cyclic Synchronous Position Mode

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

In this mode, the controller is able to calculate the velocity offset (0x60B1) and the torque
offset (0x60B2) that corresponds to the speed and torque feedforwards respectively, and
pass them to the drive.

The block diagram of CSP mode is as follows:

OP Mode : Cyclic Synchronous Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1 i |—
elocity Offset (Ox ) @ Gear Ratio

Position Demand Position|Demand Internal

Position Offset (0x60B0) (3) Value (0x6062)  Value (Ox60FC)
&) L1 A
| |
Target Position (0x607A) 3 C g
' . | Position Velocity Torque
Software Position Limit (0x607D) N Gear Ratio |'ﬁ>| Control Control Control
» Interpolate 7'y 'y
Positi
Quick Stop Deceleration (0x6085) . Co(r’:mlg:d
Quick Stop Option Code (0x605A) N
»
_ Torque Actual Value (0x6077) 2\
« ®
__ Velocity Actual Value (0x606C) ) Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
'
...... 2
Position Demand »~
Value (0x6062) (O
+
4Following Error Actual Value (0x60F4) @ ______________________ ’_644
1 -
Following Error Window (0x6065) E
|
Following Error in - v - i
Statusword (0x6041.13)[  Following Following 1
pommmoosoooomoonsooss Error TimeOut |#-1 Error Window |[&--
(0x6066) Comparator
Following Error
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4. CiA402 Drive Profile

B Related Objects

Sub

Variable

PDO

Index Index Name type Accessibility Assignment Unit
0x6040 |- Controlword UINT RwW Yes -
0x6041 |- Statusword UINT RO Yes -
0x607A |- Target Position DINT RwW Yes uu

- Software Position Limit - - - -

0 Number of entries USINT [RO No -
0x607D

1 Min position limit DINT RwW No uu

2 Max position limit DINT RwW No uu
0x6084 |- Profile Deceleration UDINT |RW No Uu/s?
0x6085 |- Quick Stop Deceleration UDINT |RW No UU/s?
0x60BO |- Position Offset DINT RwW Yes uu
0x60B1 |- Velocity Offset DINT RwW Yes UU/s
0x60B2 |- Torque Offset INT RW Yes 0.1%
0x6062 |- Position Demand Value DINT RO Yes uu
0x60FC |- Position Demand Internal Value DINT RO Yes pulse
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x606D |- Velocity Window UINT RW No UU/s
0x606E |- Velocity Window Time UINT RW No ms
0x6077 |- Torque Actual Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x6064 |- Position Actual Value DINT RO Yes uu
0x6063 |- Position Actual Internal Value DINT RO Yes pulse




4. CiA402 Drive Profile

B Internal Block Diagram of CSP Mode

0x60B1
Velocity Offset
[UUIs]

0x60B0
Position Offset
[uu]

0x607A
Target Position

Position
Limit
Function
Interpolate
| Position
Command

0x607D
Soﬂr:;ri? [TJE:-T]IIIOH ORE0EA
Following Error
Actual Value

0x6064
Position Actual
Value [UU]

»| Gear Ratio
0x6062 0x60FC
Position Demand Position Demand
Value [UU] . Internal Value [pulse]
Gear Ratio Smoothing

Motor | 0x6091:01
Shaft 0x6091:02

Filter Time

Average
Filter Time

Position Command Filter +

Touch Probe 1/2
Positive Edge

0x60BA or 0x60BC *

0x60BB or 0x60BD
Touch Probe 1/2

Negative Edge
Position Val

uu

Gear Ratio

Velocity
Feed-Forward +

Gain

Filter

Position Control
P Gain +

Gain 1

Gain 2

0x6063
Position Internal
Actual Value [pulse]

0x60B2

Torque
Feed-Forward

Inverse
Gain Conversion
Mode
Timet
Time2
Waiting
Timel
Waiting
Time2
Notch Filter
Y ¥ Adaptive Filts
laptive Filter
> function Select 0x2500
* Frequency Width Depth

Filter 0x210F

Speed Control
| Gain

P Gain

Torque Offset
[0.1%] .
Velocity
Limit
Function
+
_® | > 1
2
GearRato | ________
Inverse

0x606C
Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%]

Speed Feedback
Filter

4

P/PI Gain Conversion

P/PI
Mode

Torque
Speed

Acc.

Following
Error

1

2

3

4

[‘ox2s01 ] [ ox2502 | [ ox2503 |

[‘ox2504 | [ oxas05 | [ ox2506 |

["ox2507 | [ oxa508 | [ 0x2509 |

[Tox2s0A | [ ox2508 | [ oxas0C |

Velocity
Calulation

Positon
Calulation

4-8 |
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v

Torque Command
Filter

Disturbance 2
Observer
Gain 0x2512
Filter Torque Limit
A Select
Ext. Positive
Current Control
Ext. Negative
<
Gain Positive
A
0x6074 Negative
Torque Demand
Max.

Value [0.1%]




4. CiA402 Drive Profile

4.3.2 Profile Position Mode

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

The block diagram of PP mode is as follows:

OP Mode : Profile Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1) Gear Ratio |~

Target Position (0x607A)

®_> Position Demand Positjon Demand Interna
> Value (0x6062)  Valug (0x60FC)
Software Position Limit (0x607D) N f f
Profile Velocity (0x6081 - © E i 51 Y
ofle velocy (o0 O— - = e ] Lo
Maximum Profile Velocity (0x607F) A 4 A
3 —Pp
Profile Acceleration (0x6083) 34 Trajectory
Generator Enc.
Profile Deceleration (0x6084)
{5)—» >
Quick Stop Deceleration (0x6085) N
Controlword (0x6040) N
Quick Stop Option Code (0x605A)
g
< Torque Actual Value (0x6077) @
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B _ Gear Ratio Value (0x6063) Position
- N e Inverse Calculation
|
L |
! |
Position Demand »” 1 g q
Ti 1
Value (0x6062) @ E GI:éeeT'act](r){
T - -
Following Error Actual Value (0x60F4) * i RosTtionkWindoWl( G606/ ePosition
- @r==mmmmmmmmmmanaens o ! .
. _ g Target Reached in — — |
Following Error Window (0x6065) i Statusword (0x6041.10) APosmo_n Posmoin +
+ g D et WindowTime |#-{ Reached Window [&- -Q-
Following Error in Followi Followi g (0x6068) Comparator - S
‘Statusword (O504113) Erroor Toivr\;\lzgut [ Err:r svv‘i’:t‘i%w [t i N
"""""""""" 1 - Position Actual
(0x6066) Comparator VZE:J(BXGB;%
Following Error Position Reached
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4. CiA402 Drive Profile

4-10

B Related Objects

Sub

Variable

PDO

Index Index Name type Accessibility Assignment Unit
0x6040 |- Controlword UINT RW Yes -
0x6041 |- Statusword UINT RO Yes -
0x607A |- Target Position DINT RW Yes uu

- Software Position Limit - - - -

0 Number of entries USINT |RO No -
0x607D

1 Min position limit DINT RW No uu

2 Max position limit DINT RW No uu
0x607F |- Maximum Profile Velocity UDINT |RW Yes UU/s
0x6081 |- Profile Velocity UDINT |RW No UU/s
0x6083 |- Profile Acceleration UDINT |RW No Uu/s?
0x6084 |- Profile Deceleration UDINT |RW No Uu/s?
0x6085 |- Quick Stop Deceleration UDINT |RW No UU/s?
0x60B1 |- Velocity Offset DINT RW Yes UU/s
0x60B2 |- Torque Offset INT RW Yes 0.1%
0x6062 |- Position Demand Value DINT RO Yes uu
0x60FC |- Position Demand Internal Value DINT RO Yes pulse
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x606D |- Velocity Window UINT RW No UU/s
0x606E |- Velocity Window Time UINT RW No ms
0x6077 |- Torque Actual Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x6064 |- Position Actual Value DINT RO Yes uu
0x6063 |- Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of PP Mode

Gear Ratio

0x607D
Software Position

0x60B1
Velocity Offset

0x607A N [UUI/s] -
Target Position Limit [UU] Velocity
— Feed-Forward +
Position 0x6062 0X60FC Gain
Lirnit Position Demand Position Demand
» N Value [UU] Internal Value [pulse] Filter +
0x6081
ProflILeJl\J/leIoclty Gear Ratio Smoothing Position Control
Position i Position Command Filter + P Gain +
’ Limit N Motor [ 0x6091:01 | fep| Filter Time Gain 1
- +
v Shaft | 0x6091:02 Filter Time Gain 2
0x607F
Maximum Profile 0x60BA or 0x60BC
Velocity [UU/s] 0x6084 Trajectory Toucf_\_Probe 112 " 0x60BB or 0x60BD *
0x6083 Profile Dec. Generator Positive Edge Touch Probe 1/2
Profile Acc. [UU/s~2] . Position Value[UU] Negative Edge 0x6063
"~ Position Internal
- Actual Value [pulse]
Position
Limit Gear Ratio b @_
| - Inverse
'
'
| 0X60F4 i
- '
X Following Error ' K .
Quick Stop Dec. Actual Value [UU] ! Gain Conversion
[UU/s”2] !
» RS Mode
. »
v V Time1
0x6040 QO?‘?(U;A Position Actual Time2
Controlword uic top Value [UU] N
Option Code Waiting
Time1
Waiting
Tmes  [2210]
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v +
0.1% . Adaptive Filter
[0-1%] »  Gain [ 0x210E > e ey [ 0x2500
+ "
Velocity Filter | Ox210F P/P| Gain Conversion Frequency  Width Depth
Limit [[oxas01 ] [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode [ oxa504 | [ ox2505 | [ 0x2506 |
| + P Gain | Gain Torque
_® > . [ oxa507 | [ ox2508 | [ 0x2509 |
| - Speed
) [‘ox250A ] [ ox2508 | [ ox250C |
Acc. ¢
<_@)_____.__ Glear Rato | _________ Folgowing
nverse rror Torque Command

0x606C
Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%]

Positon
Calulation

Filter
Time Disturbance 2
'y Observer
Gain 0x2512
»
Filter 0x2513 Torque Limit
Velocity A
Calulation Select
Ext. Positive
------------------------------------------------ Current Control
Ext. Negative
<
Gain - Positive
A
0x6074 Negative
Torque Demand
Max.

Speed Feedback

Filter

Value [0.1%]
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You can use the following three position commands in Profile Position Mode:
= Single set point

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

= Change immediately

When it receives a new position command while driving to the target position, it drives to the
new position regardless of the existing target position.

= Set of Set point

When it receives a new position command while driving to the target position, it subsequently
drives to the new target position after driving to the existing target position.

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

B Single Set Point Driving Procedure

pd N/ \ :

Velocity

New
Set-point

Change
immediately

Change of
Set-point

(1) Specify the target position (0x607A).

(2) Setthe New set point bit to 1 and the Change set immediately bit to 0 to request the
position operation.

(3) The drive notifies the operator of its arrival at the target position with the Target reached
bit (Statusword, 0x6041.10). The drive can suspend where it is or perform a new position
operation if it receives the new set point bit.
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B Change Immediately Driving Procedure

Velocity /
N
LN

New
Set-point

Change
immediately

Change of
Set-point

(1) Specify the target position (0x607A).

(2) Set the New set point bit to 1 and the Change set immediately bit to 1 to request the
position operation.

(3) You can begin a new position operation (New set point) regardless of the previous target
position. The drive immediately moves to the new position.

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

B Set of Set Point Driving Procedure

A

Velocity / \
yd :

New
Set-point

Change
immediately

Change of
Set-point

(1) Specify the target position (0x607A).

(2) Setthe New set point bit to 1 and the Change of set point bit to 1 to request the position
operation.

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

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

4.4.1 Cyclic Synchronous Velocity Mode

Cyclic Synchronous Velocity (CSV) mode receives the target velocity (0x60FF) that is
renewed at every PDO update cycle from the upper level controller to control the velocity.

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

The block diagram of the CSV mode is shown below.

OP Mode : Cyclic Synchronous Velocity
Torque Offset (0x60B2)

Velocity Demand

Velocity Offset (0x60B1) Value (0x606B)
A

+ '

Target Velocity (Ox60FF)

2 @ Veloci * ’ T
Interpolate | 2 : / elocity orque
Quick Stop Deceleration (0x6085) Velocity _> Control Control

*| Command A A
Quick Stop Option Code (0x605A)
Enc.
, Torque Actual Value (0x6077) 2\
« ®
_, Velocity Actual Value (0x606C) (7 Gear Ratio Velocity
- = Inverse Calculation
Position Actual Internal
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- N4 Inverse Calculation
|
®
Target Velocity ¥ &
(OX60FF) @
Target Reached in - > -
Statusword (0x6041.10)| velocity Window Velocity Reached | ___ E
-------------------- ) - Window
Time (0x606E) C lg------ -
. omparator Velocity Windo
Velocity Reached (0x606D)
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B Related Objects

Index ﬁ:ét;x Name :}//apr‘iaable Accessibility Kst%nment Unit
0x6040 |- Controlword UINT RwW Yes -
0x6041 |- Statusword UINT RO Yes -
Ox60FF |- Target Velocity DINT RW Yes UU/s
0x6084 |- Profile Deceleration UDINT |RW No Uu/s?
0x6085 |- Quick Stop Deceleration UDINT |RW No UU/s?
0x60B1 |- Velocity Offset DINT RwW Yes UU/s
0x60B2 |- Torque Offset INT RW Yes 0.1%
0x606B |- Velocity Demand Value DINT RO Yes uu
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x606D |- Velocity Window UINT RW No UU/s
0x606E |- Velocity Window Time UINT RW No ms
0x6077 |- Torque Actual Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x6064 |- Position Actual Value DINT RO Yes uu
0x6063 |- Position Actual Internal Value DINT RO Yes pulse
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B [nternal Block Diagram of CSV Mode

0x60B1 0x60FF
Velocity Offset Target Velocity
[UU/s] [UU/s] 0x606B
Y Velocity Demand
Value [UU/s]
—® T Processing Acc./Dec.
Gear Ratio Speed Command
Acc. Time [ 0x2301 Servo-Lock
Lo Motor [0x6091:01 | | _ Fucton +—(Ar>
Dec. Time
0x6085 Interpolate Shaft | 0x6091-02 Select
Quick Stop Dec. Velocity S-curve Time Y
[UU/s"2] Command

* > X60BA or 0x6
A4 Touch Probe 1/2 - -
0X605A Positive Edge Touch Probe 1/2 Gain Conversion
Quick Stop Position Value[UU] Negative Edge 0x6063
Option Code 9?(6064 Position Value[UU] Position Internal Mode
P! Position Actual Actual Value [pulse]
Value [UU] ; Time1
Gear Ratio ;" @_
Inverse Time2
Waiting
Time1
- Waiting
. Tmez  [22110]
0x60B2 Torque Notch Filter
Torque Offset Feed-Forward ¥
0.1% . Adaptive Filter
[ ‘I Gain > function Select -
+ .
Velocity Filter | Ox210F P/PI Gain Conversion Frequency  Width Depth
Limit 1 [[ox2501 | [ ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [‘ox2504 | [ 0x2505 | [ ox2506 |
+ P Gain | Gain Torque *
—@ | > ] 3 [ oxa507 | [ ox2508 | [ 0x2509 |
- Speed +
) P 4 [ oxas0A | [ ox2508 | [ ox2s0¢ |
Acc.
Gear Ratio Following ¢
0x2118
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter
Velocity Actual X
Value [UU/s] Time | 0x2108 Disturbance
Observer
y
- Gain 0x2512
0x6077 4 L
Filter 0x2513 T Limit
Torque Actual - orque Limt
Value [0.1%] Velocity A Select
Calulation
Ext. Positive
4’@“ Current Control
Ext. Negative
<
Positon . -
. Calulation Gain ' Positive
0x6074 Negative
Torque Demand
Value [0.1%] Max.
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4.4.2 Profile Velocity Mode

Unlike CSV mode, which receives the target velocity that is renewed at every PDO update
cycle from the upper level controller, in Profile Velocity (PV) mode, the drive generates a
velocity profile internally up to the target velocity (0x60FF) using the profile acceleration
(0x6083) and deceleration (0x6084) in order to control its velocity.

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

The block diagram of the PV mode is shown below.

OP Mode : Profile Velocity
Torque Offset (0x60B2)

Target Velocity (Ox60FF)

®_> Velocity Demand
V"~ [, Value (0x606B)
Maximum Profile Velocity (0x607F) CZ —/ f
Profile Acceleration (0x6083) @ . Velocity Torque
@ ’ Generate Gear Ratio > Control Control
Profile Deceleration (0x6084) [ Velocity 4
{4H)—» — —» Command
Quick Stop Deceleration (0x6085) N /
Quick Stop Option Code (0x605A)
< Torque Actual Value (0x6077) @
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) B _| Gear Ratio | Value (0x6063) Position
- 2 T Inverse Calculation
'
B B
Target Velocity » 1 |
(OX6OFF) @ |
Target Reached in Velooite Reachod ty -
¢ Statusword (0x6041.10)| velocity Window || "EOWY 1 oRERES [g----{ a4
Time (0x606E) [ o NOOW - -
X Comparator Velocity Window
Velocity Reached (0x606D)
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B Related Objects

Index ﬁ:jtéx Name X/%réable Accessibility E\st?gnment Unit
0x6040 |- Controlword UINT RW Yes -
0x6041 |- Statusword UINT RO Yes -
Ox60FF |- Target Velocity DINT RW Yes UU/s
0x607F |- Maximum Profile Velocity UDINT |RW Yes UU/s
0x6083 |- Profile Acceleration UDINT |RW No UuU/s?
0x6084 |- Profile Deceleration UDINT |RW No UuU/s?
0x6085 |- Quick Stop Deceleration UDINT |RW No Uu/s?
0x605A |- Quick Stop Option Code INT RW No -
0x60B1 |- Velocity Offset DINT RW Yes UU/s
0x60B2 |- Torque Offset INT RW Yes 0.1%
0x606B |- Velocity Demand Value DINT RO Yes UU/s
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x606D |- Velocity Window UINT RW No UU/s
0x606E |- Velocity Window Time UINT RW No ms
0x6077 |- Torque Actual Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x6064 |- Position Actual Value DINT RO Yes uu
0x6063 |- Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of PV Mode

0x60B1
Velocity Offset
[UU/s]

~ OX6OFF
Target Velocity
[UU/s]

Position WOxGOGB
Limit Velocity Demand
N Value [UU/s]
:, Processing Acc./Dec.
G s { Gear Ratio Speed Command
Profile Acc. Maximum Profile | Acc. Time Sfe:mc;—'li_g:k
[UU/s"2] Velocity [UU/s] el Mowor [0x609T01 | [ —®->
— - Select -Ox2311
Pog‘.m_on Generate Shaft 0x6091:02 S-curve Time
Limit Velocity 4
Command
0x6085 — x60BA or 0x60BC
| Quick Stop 0x6084 Touch Probe 1/2
. Dec. [UE/SAZ Profile Dec.
L 2 > . . .
v /" 0xB60BB or 0x60BD ", 0x6063 Gain Conversion
0x605A 0x6064 Tr\‘l’:g;‘us;"ll’;;’ez Position Internal vod
3 | ode
QU}Ck Stop Position Actual _Position Value[UU] / iy Actual Value [pulse] )
Option Code Value [UU] A - Timed
Gear Ratio 3
* """ Inverse ®_ Time2
Waiting
Time1
Waiting
T Time2
0x6082 Torque Notch Filter
Torque Offset Feed-Forward v+
9 ) Adaptive Fil
o » Gan > fonchon Solect | 02500 ]
+ )
y Fi Depth
Velocity Filter P/PI Gain Conversion requency  Width P
Limit 1 [‘ox2s01 | [(ox2502 | [ 0x2503 |
Function Speed Control P/PI
Mode 2 [ oxa504 | [ 0x2505 | [ ox2506 |
+ P Gain | Gain Torque vt
—@ > ; > » 3 [ox2507 | [[0x2508 | [[0x2509 |
| - Speed + A
) 4 [ ox250a | [ ox2508 | [ oxas0c |
Acc.
GearRato | ________ Following ¢
Inverse Error - Torque Command
Filter
Speed Feedback
0x606C Filter

Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%)]

Disturbance
Observer

A
N Gain 0x2512
Filter Torque Limit
Velocity y
Calulation Select -
| Ext. Positive
"""""""""""""""""""""""""""" Current Control
Ext. Negative
<
Positon . -
Calulation Gain | 0x2514 i Positive
0x6074 Negative
Torque Demand
Max.

Value [0.1%]
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4.5 Torque Control Modes

4.5.1 Cyclic Synchronous Torque Mode

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

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

The block diagram of the CST mode is shown below.

OP Mode : Cyclic Synchronous Torque
Torque Offset (0x60B2)

Target Torque (0x6071) D
L/ + £ [,
+
Torque Slope (0x6087) > ]
+
+

Maximum Torque (0x6072) . Velocity Torque

g Generate _» / » Control Control
Positive Torque Limit Value (Ox60E0) N £ cTorqued X x

—®»| Comman

Negative Torque Limit Value (Ox60E1)

Enc.
Maximum Profile Velocity (0x607F) ~

_, Torque Actual Value (0x6077) P

« ®

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

- = Inverse Calculation

Position Actual Internal
__ Position Actual Value (0x6064) B Gear Ratio | Value (0x6063) Position
- N Inverse Calculation
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B Related Objects

Index ﬁ:ét;x Name :}//apr‘iaable Accessibility Kst%nment Unit
0x6040 |- Controlword UINT RwW Yes -
0x6041 |- Statusword UINT RO Yes -
0x6071 |- Target Velocity INT RwW Yes 0.1%
0x6072 |- Maximum Torque UINT RW Yes 0.1%
0x607F |- Maximum Profile Velocity UDINT |RW Yes UU/s
0x60EQ |- Positive Torque Limit Value UINT RW Yes 0.1%
O0x60E1 |- Negative Torque Limit Value UINT RwW Yes 0.1%
0x60B2 |- Torque Offset INT RW Yes 0.1%
0x6074 |- Torque Demand Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x606D |- Velocity Window UINT RW No UU/s
0x606E |- Velocity Window Time UINT RW No ms
0x6077 |- Torque Actual Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x6064 |- Position Actual Value DINT RO Yes uu
0x6063 |- Position Actual Internal Value DINT RO Yes pulse
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B Internal Block Diagram of CST Mode

i Max. Profile
i Velocity [UU/s]

»{ Motor | 0x6091:01

Gear Ratio

0x60B2
Torque Offset
[0.1%]

0x6071
Target Torque
o,

Shaft 0x6091:02

Interpolate
Torque
Command

Velocity Limit
Select & Command

Select
Value -

Velocity
Limit
Function

Gear Ratio
Inverse

0x606C
Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%)]

Speed Control

| Gain

Speed Feedback
Filter

0x6064
Position Actual
Value [UU]
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Positon
Calulation

3

4

Velocity
Calulation

Gear Ratio
Inverse

0x6063
Position Internal

. Actual Value [pulse] ,“

P/P1 Gain Conversion

Gain Conversion

Mode
Time1

Time2
Waiting
Time1
Waiting
Time2

P/PI

Mode

Torque 0x2115 » 3
Speed

Acc.

Following -

Error _

Notch Filter

Width

Adaptive Filter
function Select

Frequency

[[oxas01 | [ ox2s502 | [ ox2503 |

Depth

["ox2504 | [ ox2505 | [ ox2506 |

[ ox2507 | [ ox2508 | [ 0x2509 |

[‘ox250a | [ ox2508 | [ ox2s0C |

y

Torque Command
Filter

Current Control

0x6074

Torque Demand
Value [0.1%]

Torque Limit
Select
Ext. Positive

Ext. Negative

Positive
Negative

Max.
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4.5.2 Profile Torque Mode

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

At this moment, the torque applied to the motor is limited depending on the Forward/Reverse
Torque Limit Value (0x60E0 and 0x60E1) and the Maximum Torque (0x6072) based on its

driving direction.

The block diagram of the PT mode is shown below.

OP Mode : Profile Torque
Torque Offset (0x60B2)
Target Torque (0x6071) 31
T Slope (0x6087) © 7£ >
orque Slope (Ox >
Maximum Tor (0x6072) N . i u
e ” Generate _> 7~£ \(liilgfrct)}l, gg::roel
Positive Torque Limit Value (Ox60E0) N 7£ |, c::"'r‘;l::‘d 4
Negative Torque Limit Value (0x60E1)
Maximum Profile Velocity (0x607F)
_, Torque Actual Value (0x6077) ?)
- N
_, Velocity Actual Value (0x606C) 7 Gear Ratio Velocity
< ©) K
llml&] Position Actual Internal M]
__ Position Actual Value (0x6064) B Gear Ratio Value (0x6063) Position
- =/ Inverse Calculation
B Related Objects
Index £l Name Ve Accessibility PDQ Unit
Index type Assignment
0x6040 |- Controlword UINT RW Yes -
0x6041 |- Statusword UINT RO Yes -
0x6071 |- Target Velocity INT RW Yes 0.1%
0x6072 |- Maximum Torque UINT RW Yes 0.1%
0x607F |- Maximum Profile Velocity UDINT |RW Yes UU/s
0x6087 |- Torque Slope UDINT [RW Yes 0.1%/s
0x60E0 |- Positive Torque Limit Value UINT RW Yes 0.1%
Ox60E1 |- Negative Torque Limit Value UINT RW Yes 0.1%
0x60B2 |- Torque Offset INT RW Yes 0.1%
0x6074 |- Torque Demand Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
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0x606D |- Velocity Window UINT RW No UU/s
0x606E |- Velocity Window Time UINT RW No ms
0x6077 |- Torque Actual Value INT RO Yes 0.1%
0x606C |- Velocity Actual Value DINT RO Yes UU/s
0x6064 |- Position Actual Value DINT RO Yes uu
0x6063 |- Position Actual Internal Value DINT RO Yes pulse
B Internal Block Diagram of PT Mode
0x607F
Max. Profile
_Velocity [UUSs] Gear Ratio
L »{ Motor Gain Conversion
Shaft | 0x6091:02
Xt
Tergel Toraue Time1
1%
Velocity Limit Time2
Select & C d
Generate elec omman Waiting
Torque Select Time1
Command Waiting
Value Time2
" 0x60787
Ta[fg‘ito/s/"’]lne Notch Filter
S,
Adaptive Filter
function Select
Velocity P/PI Gain Conversion Frequency  Width Depth
Limit [[ox2s01 | [ ox2502 | [ ox2503 |
Function P/PI
Speed Control Mode [(0x2504 | [[0x2505 | [[0x2506 |
P Gain | Gain
Torque 0x2115 |
> > 0x2507 | [ 0x2508 | [ 0x2509 |
| ! Spoed
) [‘ox250a | [Tox2508 | [ ox2s0C |
Gear Ratio Following ¢
Inverse Error Torque Command
Filter
Speed Feedback
0x606C Filter 1
Velocity Actual X
Value [UU/s] Time 2
0x6077 0x6074 -
Torque Actual Torque Demand Torque Limit
Value [0.1%] Velocity Value [0.1%]
: Calulation ~ Select
. Ext. Positive | 0x2111
4‘@““. """""""""""""""""""""""""""""" Current Control @
P Ext. Negative | 0x2112
0x6064 Positon . - -
Position Actual Calulation Gain 0x2514 Positive 0x60E0
Value [UU] # Negative
Gear Ratio 0x6063 Max.

Inverse

Position Internal
. Actual Value [pulse] |
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T
4.6 Homing

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

Controlword(0x6040)

A J

Homing Method(0x6098) Statusword(0x604 1)

A4
\

Homing Speed(0x6099) _

Homing

Position demand internal value (0x60FC)
Homing Acceleration (0x609A) | or Position demand value(0x6062)

Home Offset (0x607C)

Digital Input
Home switch
Positive limit switch
Negative limit switch

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

Y

Home Offset(0x607C) Home Position

4.6.1 Homing Methods

}.-.-.-.--

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

Homing

Methods Description

(0x6098)

1 The drive returns to the home position with the negative limit switch (NOT) and the
Index (Z) pulse while driving in the reverse direction.

2 The drive returns to the home position with the positive limit switch (POT) and the

Index (Z) pulse while driving in the forward direction.

The drive returns to the home position with the home switch (HOME) and the
7,8,9,10 Index (Z) pulse while driving in the forward direction. When the positive limit switch
(POT) is input during homing, the drive will switch its driving direction.

The drive returns to the home position with the home switch (HOME) and the
11,12,13,14 Index (Z) pulse while driving in the reverse direction. When the negative limit
switch (NOT) is input during homing, the drive will switch its driving direction.
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The drive returns to the home position with the home switch (HOME) while driving

24 in the forward direction. When the positive limit switch (POT) is input during
homing, the drive will switch its driving direction.
The drive returns to the home position with the home switch (HOME) while driving

28 in the reverse direction. When the negative limit switch (NOT) is input during
homing, the drive will switch its driving direction.

33 The drive returns to the home position with the Index (Z) pulse while driving in the
reverse direction.

34 The drive returns to the home position with the Index (Z) pulse while driving in the
forward direction.

35 Sets the current position as the origin.

1 The drive returns to the home position with the negative stopper and the Index (Z)
pulse while driving in the reverse direction.

2 The drive returns to the home position with the positive stopper and the Index (Z)
pulse while driving in the forward direction.

3 The drive only returns to the home position with the negative stopper while driving
in the reverse direction.

4 The drive only returns to the home position with the positive stopper while driving
in the forward direction.

5 The drive returns to the home position only with the home switch (HOME) while
driving in the reverse direction.

6 The drive returns to the home position only with the home switch (HOME) while
driving in the forward direction.

B Related Objects

Index =il Name VETTELSD Accessibility PDQ Unit
Index type Assignment
0x6040 |- Controlword UNIT RW Yes -
0x6041 |- Statusword UINT RO Yes -
0x607C |- Home Offset DINT RW No uu
0x6098 |- Homing Method SINT RwW Yes -

- Homing Speed - - - -

0 Number of entries USINT |RO No -
0x6099

1 Speed during search for switch UDINT |RW Yes UU/s

2 Speed during search for zero UDINT |RW Yes UU/s
0x609A |- Homing Acceleration UDINT |RW Yes Uu/s?
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B Homing Methods 1 and 2

Index pulse

Negative limit switch

Positive limit switch

(POT)

Reverse(CW) Forward(CCW)
— — @ —>
/ /
T T /’ /’ T 1
[ — — [
[ [
[ | |
1 |
¢ Q ,_@_E)
| |
[ [
| |
i I I | .
[ [
[ [
[ [
[ [
[ [
(NOT) —_ | I
| |
L —_
0x6099:01 Speed during search for switch
—

0x6099:02 Speed during search for Zero

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

Homing Method @

Speed 4

Zero search speed

A

Negative limit switch

ON

Index Pulse

I

(0x6099:02)

/

Switch search speed |

(0x6099:01)

(B)

(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

(B) When the negative limit switch (NOT) is turned on, the drive switches to the forward direction
(CCW), decelerating to zero search speed.

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).
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B Methods 7, 8,9, and 10

Reverse(CW) Forward(CCW)

«— — —
[ I/I/ ]
7/ L
T

|

I

OR |

| |

Index pulse // i | @ i

. Y L :

Home switch 7/ | | |

| t t

Positive limit switch | | | |
(POT) // : : : li

//

0x6099:01 Speed during search for switch

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

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

(1) At the start of homing, when the Home switch is off and the limit is not met during
operation

Homing Method @

Speed
A Positive home switc
ON r]ndex Pulse

Switch search speed —,_ _I_

(0x6099:01)
(A) ® i©

Zero search speed
(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates at switch search speed.

(B) When the Positive Home switch is turned on, the drive will decelerate to zero search speed, and
then switch to the reverse direction (CW).

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).
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(2) At the start of homing, when the Home switch is on

Homing Method @
Speed
A

Positive
Home switch Index Pulse

OFF T

Zero search speed Time

(0x6099:02)

Switch search speed
(0x6099:01)  [Frommsmmomsmsossssossssosossossssososoooes

(A) Since the Home signal is on, the drive will operate at switch search speed in the direction of the
Positive Home switch (CCW). It may not reach switch search speed depending on the homing
start position.

(B) When the Home switch is turned off, the drive will decelerate to zero search speed, and then
continue to operate.

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).

(3) At the start of homing, when the Home switch is off and the limit is met during operation

Homing Method @

Speed
A Positive Limit switch Positive home switc"hd < Pul
ON ON ex Pulse
Zero search speed _,— _,— _|_
(0x6099:02)
) (B) (@] (D)
A >
Switch search speeg \ / Time
(0x6099:01)
Zero search speed \
(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates at switch search speed.

(B) When the positive limit switch (POT) is turned on, the drive will decelerate to a stop, and then
operate at switch search speed in the reverse direction (CW).

(C) When the Positive Home switch is turned off, the drive will decelerate to zero search speed, and
then continue to operate.

(D) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).

Methods 8 to 10 are nearly identical to method 7 in terms of the homing sequence. The only
differences are the initial driving direction and Home switch polarity.
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4-30

The Positive Home switch is determined by the initial driving direction. A Home switch that is
encountered in the initial driving direction becomes the Positive Home switch.

Positive Negative
Home Switch Home Switch
® Home Switch +

—
Initial driving direction :
Forward (CCW)

Negative Positive
Home Switch Home Switch
+ Home Switch [ ]

-

Initial driving direction :
Reverse (CW)

B Methods 11, 12, 13, and 14

Reverse (CW) Forward (CCW)

«— — —
/ /
/ L

I: ! /7 :I

|
| |
T
: N~
| |
Index pulse : @ : |
! T
i
|
|
|
|

| //
' ! /y
Home switch : : 7/
I I
Negative limit switch ! [
(NOT) ‘] ! : .
//

0x6099:01 Speed during search for switch

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

For homing using Homing Method 14, the velocity profile according to the sequence is as
follows. The sequence depends on the relationship between the load position and the Home
switch at homing, which is categorized into the following three cases. For more information,
see the details below:

(1) At the start of homing, when the Home switch is off and the limit is not met during
operation
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Homing Method

Speed
A
Negative home switchIndex Pulse
OFE
s P A R
Zero search speed (A) i (B) 57(0 Time
(0x6099:02)  -Nrrreeessaaannnnnncennneaeaaas b
Switch search speed | __ /
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

(B) When the Negative Home switch is turned off, the drive will decelerate to zero search speed, and
then continue to operate.

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).

(2) At the start of homing, when the Home switch is on

Homing Method
Speed
A

Negative
Home switch

-—l_OFF | In/\dex Pulse

Zero search speed Time

(0x6099:02)

Switch search speed |
(0x6099:01)

(A) Since the Home signal is on, the drive will operate at switch search speed in the direction of the
Negative Home switch (CW). It may not reach switch search speed depending on the homing
start position.

(B) When the Home switch is turned off, the drive will decelerate to zero search speed, and then
continue to operate.

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).
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(3) At the start of homing, when the Home switch is off and the limit is met during operation

Homing Method

Switch search speed |
(0x6099:01)

Speed
4 Negative limit switch  Positive home switch Index Pulse
ON ON
(A) (B) © D)
A >
\ / \_/ Time

Zero search speed

(0x6099:02)

Switch search speed

(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

(B) When the negative limit switch (NOT) is turned on, the drive will decelerate to a stop, and then
operate at switch search speed in the forward direction (CCW).

(C) When the Negative Home switch is turned on, the drive will decelerate to zero search speed, and
then switch to the reverse direction (CW).

(D) While operating at zero search speed, the drive detects the first index pulse to move to the index

position (Home).

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

B Method 24

Reverse (CW)

Forward (CCW)

Home switch

Positive limit switch
(POT)

|: D ] | //// | |
| i |
| A
i i
| 7/ i :
| // | —
7/

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

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

Reverse (CW)

Forward (CCW)

=

-

]
|
|
|
Home switch :
|

/ /

Negative limit switc !
(NOT)

7/

//

//
0x6099:01 Speed during search for switch

«—  0x6099:02 Speed during search for Zero

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

B Methods 33 and 34

Reverse(CW)

—

Forward (CCW)

= J

Index pulse

;

—

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

The initial driving direction is reverse (CW) for method 33, and forward (CCW) for method
34. The drive detects the index pulse at zero search speed.
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B Method 35

Reverse(CW) Forward (CCW)

[ —{— ]

%
|

Homing operation
0x6040:bit4 0

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

Besides the standard methods, homing methods -1, -2, -3, -4, -5, and -6 are supported by
this drive. They can be used if the Home switch is not used separately.

B Methods -1 and -2
Reverse(CW) Forward (CCW)
[ =/ |
I
| | |
l | | ! |

I I :‘@_!

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

Q)

Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

Homing method -1 and -2 use the stopper and index (Z) pulse to perform homing. The
velocity profile according to the sequence is as follows. For more information, see the details
below:

Homing Method @

Speed

A
Negative Stopper Index Pulse

Zerosearchspeed | %
(0x6099:02) /
Torque Setting | Vv -
"o | Time
(A) Time Setting (B) ©
Switch search speed |, 0x240A
(0x6099:01)
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(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

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

ile operating at zero search speed, the drive detects the first index pulse to move to the index
(C) Whil ti t h d, the drive detects the first ind Ise t to the ind
position (Home).

Homing Method @

Speed
A Positive Stopper Index Pulse

I

Switch search speed T~ : :
(0x6099:01) (A) (B) : (@)
Toque Setting E é
(0x2409) " PA
Time Setting \ ;’/ T'
Zero search speed  dre-eeeememmmm e @240 .. : me
(0x6099:02)

(A) The initial driving direction is forward (CCW), and the drive operates at switch search speed.

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

(C) While operating at zero search speed, the drive detects the first index pulse to move to the index
position (Home).
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B Methods -3 and -4

Reverse (CW) Forward (CCW)
|: «— ™ p |: — :|
| | .

| |
L€ |
IE | | Q)
| |
| |
Negative Stopper Positive Stopper

0x6099:01 Speed during search for switch

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

Homing methods -3 and -4 only use the stopper to perform homing. The velocity profile
according to the sequence is as follows. For more information, see the details below:

Homing Method @

Speed
A
Negative Stopper
_!— Homing Complete
Torque Setting Tir:we
0x2409
A Time Setting (B)
Switch search speed 0x240A
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

(B) When the drive hits the negative stopper, it stands by according to the torque limit value (0x2409)
and the time setting value (0x240A) at the time of homing using the stopper and finishes homing.

Homing Method @

Speed
A Positive Stopper

I

Switch search speed 1°- Homing Complete

(0x6099:01) A (B) l

Torque Setting
(0x2409)

Time Setting

(0x240) Time

(A) The initial driving direction is forward (CCW), and the drive operates at switch search speed.

(B) When the drive hits the positive stopper, it stands by according to the torque limit value (0x2409)
and the time setting value (0x240A) at the time of homing using the stopper and finishes homing.
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B Methods -5 and -6

Reverse (CW)

=

Forward (CCW)

[ e

1S
|
Home switch

N

Al

— l

R
&

|
Home switch

0x6099:01 Speed during search for switch

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

Homing methods -5 and -6 only use the Home switch to perform homing. The velocity profile
according to the sequence is as follows. Homing stops when the drive meets the limit switch
during homing. For more information, see the details below:

(1) At the start of homing, when the Home switch is off and the limit is not met during

operation

Homing Method @
Speed

A

Positive home switch ON

+ Homing Complete

Switch search speed | ___

(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

(B) When the positive home switch is on, the driver decelerates to a stop and finishes homing.

(A) 'Fime

4-37



4. CiA402 Drive Profile

(2) Atthe start of homing, when the Home switch is off and the limit is met during
operation

Homing Method @

Speed
A
Negative Limit switch ON

I

{ Homing Error Occurred

(B Time

Switch search speed | ___
(0x6099:01)

(A) The initial driving direction is reverse (CW), and the drive operates at switch search speed.

(B) If the negative limit switch is on, a homing error occurs and the drive decelerates to a stop.

Homing Method @

Speed
A Positive home switch ON

I

Switch search speed T1°°
(0x6099:01)

(A) (B R

T Time

Homing Complete

(A) The initial driving direction is forward (CCW), and the drive operates at switch search speed.

(B) When the positive home switch is on, the driver decelerates to a stop and finishes homing.
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4.7

Touch Probe Function

The touch probe is a function that rapidly captures the position value of the encoder with
external input (PROBE 1 and 2) signals or the index (Z) pulse of the encoder.

® Example of Touch Probe

Wafer mapper system of wafer transfer robot (WTR)

When wafers are piled up on a wafer stack, the presence of wafers can be determined by
scanning the stack once using a mapping sensor. At this time, any unnecessary movement
by the robot can be prevented using the value of the wafer loading position, which has been
captured rapidly.

Motor

=

(lllll((lll“lﬁll’@ﬂlﬂllll ‘

Touch Probe Function(0x6088)

Touch Probe 1
Touch Probe 2
Index(Z) Pulse

Touch
Probe
Function

Wafer Stack

Touch Probe State (0x60B9)

Position value of the rising edge of
touch probe 1 (0x60BA)

Position value of the falling edge of
touch probe 1 (0x6088)

Position value of the rising edge of
touch probe 2 (0x60BC)

Position value of the falling edge of
touch probe 2 (0x608D)

The position value of the encoder (Actual Position Value, 0x6064) is latched by the following

trigger events according to the setting value. At the same time, 2 channel inputs can be

latched independently at the positive/negative edges.

Triggered by touch probe 1 (CN1, PROBE1)

Triggered by touch probe 2 (CN1, PROBE2)

Triggered by the encoder index (Z) pulse
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B Related Objects

Index  |[SY? | Name Variable | p ¢ cessibility | 0O Unit
Index type Assignment

0x60B8 |- Touch Probe Function UINT RW Yes -

0x60B9 |- Touch Probe Status UINT RO Yes -

OXGOBA |- Touch Probe 1 Positive Edge Position DINT RO Yes UU
Value

OX6OBB |- Touch Probe 1 Negative Edge Position DINT RO Yes UU
Value

Ox60BC |- Touch Probe 2 Positive Edge Position DINT RO Yes UU
Value

OX60BD |- \T/fo: Probe 2 Negative Edge Position DINT RO Yes UU

B Touch Probe Timing Diagram
Single Trigger Mode (0x60B8.1=0, 0x60B8.9=0):

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

0x60B8.0
(0x60B8.8) J L
0x60B84 |
(0x60B8.12) : o L o L :

Latch start i Latch start

19 :
oo ] 1

0x60B9. 1 »I T
(0X60B9.9)

(0(1><66()OBBCA) >< Position 1 Latched >< Position 3 Latched
Probe input |_| m |7| —3|

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

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

0X60B8.0

(0x60B8.8) _I
0x60B8.4
(0x60B8.12) -

G

Latch start

&

0x60B9.0
(0x60B9.8)

_

0x60B9.1
(0x60B9.9)

L

0x60BA

>< Position 1 Latched >< Position 2 Latched

>

P'c">sition 3 Latched

(0x60BC)

0x60B9.6

(0x60B9.14)

Probe input ﬂ

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

0x60B8.0
(0x60B8.8)

0x60B8.1

Single Trigger mode

(0x60B9.9)

Continuous Trigger mode

0x60B8.2
(0x60B9.10)

OX60BA Position 1 Position 5\/ Position 6 \/ Position 7 \/ Position 8\/ Position 9
X b Latched M\ Latched ; Latched ] Latched ¥\ Latched ; Latched
(OX60BC) i y ;
im i i ] '
0x60B9.6 i i v
(0x60B9.14) H ¥ "._
%1 2 3 5

Index(Z) Pulse |
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5. Drive Application Functions

5.

5.1

Drive Application Functions

Settings for Input/Output Signals

5.1.1 Assignments for Digital Input Signals

You can set the digital input signal function and input signal level of the I/O connector. As
shown in the figure below, you can arbitrarily assign up to 4 input functions, out of 33
functions, to digital input signals 1 - 4 for use:

N R RN RY

Assigned Function Details

POT Forward (CCW) rotation prohibited @

NOT Reverse (CW) rotation prohibited
HOME Origin sensor q
STOP Servo stop [
A-RST Alarm reset q
START Operation start q
REGT Post-sensor operation
EMG Emergency stop [

H-START Origin operation start
SVON Servo On [
ISELO Position selection 0
ISEL1 Position selection 1
ISEL2 Position selection 2 ¢
ISEL3 Position selection 3 ¢
ISEL4 Position selection 4 ¢
ISEL5 Position selection 5 ¢
PCON P control action q
GAIN2 Switching of gain 1and gain2
PCL Forward Torque Limit ¢
NCL Reverse Torque Limit ¢
SPD1 Multi-speed 1 L
SPD2 Multi-speed 2 <
SPD3 Multi-speed 3 ¢
MODE Change operation mode ¢
PAUSE Pause L
ABS_RQ Request for absolute position data @
JSTART Jog operation L
JDIR Select jog rotation direction ¢
PCLR Clear input pulse q
AOVR Select speed override ¢
PROBE1 Touch probe 1 q
PROBE2 Touch probe 2 q
INHIBIT Command pulse inhibit ¢

Assignable

Digital input 1 - 4
settings
(0x2200 ~ 0x2203)

o 4 DI1
—> DI 2
*—) DI 3
—> DI 4

10

/11
/12
/13

/14

i

S
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5-2

B Related Objects

Index | Y0 | Name Variable | p ¢ cessibility | 0O Unit
Index type Assignment
0x2200 |- Digital Input Signal 1 Selection UINT RW -
0x2201 |- Digital Input Signal 2 Selection UINT RW -
0x2202 |- Digital Input Signal 3 Selection UINT RW -
0x2203 |- Digital Input Signal 4 Selection UINT RW -

Set the functions of the digital input signals of CN1 and the input signal level. Select signals
to assign with bits 7 - 0, and set the signal level to bit 15.

Bit Setting details

15 Signal input level settings
(0: contact A, 1: contact B)

14~8 Reserved

7~0 Input signal assignments

Contact A: The default status is 0 (Low). Input 1 (High) to actuate it (Active High).

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

Settings Assigned signal Settings | Assigned signal Settings Assigned signal
0x00 Not assigned 0x10 START 0x20 SPD1
0x01 POT 0x11 PAUSE 0x21 SPD2
0x02 NOT 0x12 REGT 0x22 SPD3
0x03 HOME 0x13 HSTART 0x23 MODE
0x04 STOP 0x14 ISELO

0x05 PCON 0x15 ISEL1

0x06 GAIN2 0x16 ISEL2

0x07 P _CL 0x17 ISEL3

0x08 N_CL 0x18 ISEL4

0x09 PROBE1 0x19 ISEL5

0x0A PROBE2 0x1A ABSRQ

0x0B EMG 0x1B JSTART

0x0C A RST 0x1C JDIR

0x0D Reserved 0x1D PCLR

0x0E Reserved 0x1E AOVR

0xOF SV_ON Ox1F INHIB




5. Drive Application Functions

B Example of Assigning Digital Input Signals

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

DI#1 DI#2 DI#3 Di#4
POT NOT HOME STOP
(Contact B) (Contact B) (Contact A) (Contact A)
Assigned Function Contact Details
0x01 POT B Forward (CCW) rotation prohibited -

—— CN1 Bit 3 i
0x02 NOT B Reverse (CW) rotation prohibited (Pin Number) Parameter 15 720 Settings Details
0x03 HOME A Origin sensor

DI # 1 (2) 0x2200 1 | oxo1 | ox8001 | POT(Contact B)
0x04 STOP A Servo stop
- DI # 2 (3) 0x2201 1 0x02 0x8002 [ NOT(Contact B)
0x05 PCON A P control action
DI # 3 (4) 0x2202 0 0x03 0x0003 | HOME(Contact A)
0x06 GAIN2 A Switching of gain 1 and gain 2
— DI # 4 (5) 0x2203 0 0x04 0x0004 | STOP(Contact A)
0x07 PCL - Forward Torque Limit
0x08 NCL - Reverse Torque Limit
0x09 PROBE1 A Touch probe 1
0x0A PROBE2 - Touch probe 2
0x0B EMG A Emergency stop
0x0C ARST A Alarm reset
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5.1.2 Assignment of Digital Output Signals

You can set the digital output signal function and the output signal level of the I/O connector.
As shown in the figure below, you can arbitrarily assign up to 4 output functions, out of 19
functions, to the digital output signals 1 - 4 for use:

ﬁjzgggg Details 15 E—}
BRAKE Brake »
ALRAM Servo alarm >
RDY Servo ready > ._»_{
ZSPD Zero speed reached > 4
INPOS1 Position reached 1 > _| 17 E_’
TLMT Torque limit > |
VLMT Speed limit > | 18 DO 4+ I >
INSPD Speed reached > .
A Assignable L)1 ;,
WARN Warning >
TGON Rotation detection output » | Digital output 1 - 4 setting
INPOS2 Position reached 2 > (0x2210 ~ 0x2213)
ORG Homing operation complete >
EOS Origin coordinate complete >
IOUTO0 Drive coordinate output 0 :
I0UT1 Drive coordinate output 1 > 1/0
I0UT2 Drive coordinate output 2 >
I0UT3 Drive coordinate output 3 :
I0UT4 Drive cordinate output 4 >
10UT5 Drive coordinate output 5 :
B Related Objects
Sub Variable .. [PDO .
Index Name Accessibility : Unit
Index type Assignment
0x2210 |- Digital Output Signal 1 Selection UINT RW -
0x2211 |- Digital Output Signal 2 Selection UINT RW -
0x2212 |- Digital Output Signal 3 Selection UINT RwW -
0x2213 |- Digital Output Signal 4 Selection UINT RW -

Assign the functions of the digital output signal 1 of CN1 and set the output signal level.
Select signals to assign with bits 7 - 0, and set the signal level to bit 15.
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Bit Setting details
15 Signal output level settings
(0: contact A, 1: contact B)
14~8 Reserved
7~0 Output signal assignments
Settings | Assignable output Settings | Assignable output
signal signal
0x00 Not assigned 0x10 ORG
0x01 BRAKE 0x11 EOS
0x02 ALARM 0x12 I0UTO0
0x03 RDY 0x13 I0UT1
0x04 ZSPD 0x14 I0UT2
0x05 INPOS1 0x15 I0UT3
0x06 TLMT 0x16 I0UT4
0x07 VLMT 0x17 I0UT5
0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2

B Examples of Assigning Digital Output Signals

The following table shows examples of assigning output signals. Verify the settings from

0x2210 to 0x2213.

DO#1 DO#2 DO#3 DO#4
BRAKE ALARM RDY ZSPD
(ContactB) | (ContactB) | (ContactA) | (ContactA)
Assigned Function | Contact Details
0x01 BRAKE B Brake [ e Bit
0x02 ALARM B Alarm c . Parameter Settings Details
(Pin Number) 15 7~0
0x03 READY A Servo ready [
DO #1 (15) 0x2210 1 | 0x01 | 0x8001 |BRAKE(ContactB)
0x04 | ZSPD A_| Zerospeed reached | DO#2(16) | Ox2211 | 1 | 0x02 | 0xB8002 | ALARM(Contact B)
0x05 INPOS1 Position reached 1
— DO #3 (17) 0x2212 0 | 0x03 | 0x0003 | RDY(Contact A)
006 TLMT Torque it DO #4 (18 0x2213 0 [ Ox04 | 0x0004 | ZSPD(ContactA
007 | VLMT Speed limit 18] o X X (Contact A)
0x08 INSPD Speed reached
0x09 WARN Warning Drive internal brake output related parameters:
- ; 0x2407 Brake Output speed(rpm), 0x2408 Brake Output delay time
0x0A TGON Rotanf'n? detection output (Ms),0x2011 PWM Off delay time (ms)
0x0B | INPOS2 Position reached 2 Refer to 2.7 for the drive internal brake connector output
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5.1.3 Use of Userl/O

User I/O means some of the 1/Os provided by the drive are used for controlling the drive itself
and for the user's individual purposes. All contacts provided by the input/output connector
(I/O) can be used as the User /0.

If only a few user I/Os are needed, you can wire the drive with the I/O connector rather than
a separate 1/0 module, reducing the cost.

The PHOX drive is available with up to 4 points for input signals and 4 points for output
signals as the user 1/0.

B How to Set the User Input

I/0

Digital Input

[ picom 10 |—

DI 1 | " |F
L| NOT /12—
£| HOME /13 |—

see=epe=ce- ’ Upper Level Controller

S

Digital Input
(Ox60FD)

1) Set the function of the digital input port to be used as the user input to "Not assigned
(setting 0)." (Refer to Input Signal Assignments.)

2) Read the values of the corresponding bits (0x60FD.16 - 23) from the digital input
(Ox60FD) to use them as the user input.

B Related Objects

Sub Variable ... |PDO .
Index Index Name type Accessibility Assignment Unit
0x60FD |- Digital Inputs UDINT |RO Yes -
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Bit Description

0 NOT (negative limit switch)

1 POT (positive limit switch)

2 HOME (origin sensor input)

3to 15 Reserved

16 DI #1(CN1 pin 2), 0:Open, 1:Close
17 DI #2(CN1 pin 3), 0:Open, 1:Close
18 DI #3(CN1 pin 4), 0:Open, 1:Close
19 DI #4(CN1 pin 5), 0:Open, 1:Close
20to 30 Reserved

31 STO(Safe Torque Off), 0:Close, 1:Open

B How to Set the User Output

Servo Drive
1/0
001 Digital Output
Upper Level CleD Not assigned ———F
Controller i‘ -~

' i | :M 16 | AARM |—>
| 097 READY |—

Digital Output _‘;':W
(0x60FE) (2iS2)] 75D |—>
4':::—{ 25 | pocom f—

1) Set the function of the digital output port to be used as the user output to "Not assigned
(setting 0)." (Refer to Output Signal Assignments.)

2) Set the bits (bits 16 - 19) corresponding to the port used as the user output for the bit
mask (0x60FE:02) to Forced Output Enabled (setting 1).

3) Using physical outputs (0x60FE:01), set the value corresponding to the user output for
the relevant port (bits 16 - 19) to 0 or 1.
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B Related Objects

Index  |5Y?  |Name Variable | 5 ¢ cossibility | 0O Unit
Index type Assignment
- Digital Outputs - - - -
0 Number of entries USINT |RO No
O0x60FE
1 Physical outputs UDINT |RW Yes -
2 Bit mask UDINT |RW No -

They indicate the status of digital outputs.

= Description of physical outputs

Bit Description

0to 15 Reserved

16 Forced output (0: OFF, 1: ON) of DO #1 (CN1 pin 15)
Provided that the relevant bit mask (Ox60FE:02.16) is set to 1.

17 Forced output (0: OFF, 1: ON) of DO #2 (CN1 pin 16)
Provided that the relevant bit mask (Ox60FE:02.17) is set to 1.

18 Forced output (0: OFF, 1: ON) of DO #3 (CN1 pin 17)
Provided that the relevant bit mask (Ox60FE:02.18) is set to 1.

19 Forced output (0: OFF, 1: ON) of DO #4 (CN1 pin 18)
Provided that the relevant bit mask (Ox60FE:02.19) is set to 1.

20to 23 Reserved

24 Output status of DO #1 (0: OFF, 1: ON)

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

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

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

28 to 31 Reserved

= Description of bit mask

Bit Description

Oto 15 Reserved

16 Forced output setting (0: Disable, 1: Enable) of DO #1 (CN1 pin
15)

17 Forced output setting (0: Disable, 1: Enable) of DO #2 (CN1 pin
16)

18 Forced output setting (0: Disable, 1: Enable) of DO #3 (CN1 pin
17)

19 Forced output setting (0: Disable, 1: Enable) of DO #4 (CN1 pin
18)

20 to 31 Reserved
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5.2

5.2.1 Electric Gear

This function sets the electric gear when you want to drive a motor with a user unit, the

Electric Gear Setup

minimum unit in which the user intends to give a command.

When using the electric gear function of the drive, you cannot utilize the highest resolution of

the encoder; thus, if the upper level controller has the function, please use it.

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

When using the electric gear and the STOP signal at the same time, adjust the value of
Quick Stop Deceleration [0x6085] to set the method you desire to use.

Typically, electric gears are used in the following situations.

(1)To drive the load based on user unit

[UU] = Unit used by the user

You can see the [UU] settings in the index parameter settings for index operation.

Index Type

Distanceg [UU
Velocity|[UU/s
Acceleration [[UU/s"2
Deceleration [[UU/s"2
Registration Distance|[UU
Registration Velocity|[UU/s
Repeat Count

Dwell Time [ms]

Next Index
Action

Index 0
Relative v
524288
262144

262144
262144

o |le]e]e]e

w

Wait for Start v

‘ Copy H Paste ‘

If gear ratio is not used, [UU] in the index is converted to [Pulses].

[UU] = [Pulses]
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For example, to make 1 [turn] of a motor with a 19 [bit] resolution encoder attached, you need
to input 524288 [Pulses], which is equivalent to 19 [bits].

Deceleration [UU/s”2]
Registration Distance [UU]
Registration Velocity [UU/s]
Repeat Count

Dwell Time [ms]

Next Index

Action

Index 0
Index Type Relative v
[ Distance [UU] 524288 P
Velocity [UU/s] || 262144
. 262144
Acceleration [UU/s*2] 262144

olelelole

Wait for Start v

Resolution 524288 ppr] = 19[Bit]

1[Turn]

In this case, it is straightforward to enter a distance value to make 1 [turn] of a motor.

a. Necessity to apply gear ratio when setting a custom position unit

If a ball screw linear motor which moves 1 [mm] per 1 [turn] has been attached to the user’s
19 [bit] motor, you need to enter “5624288” for Distance [UU] in order to move the linear motor

by 1 [mm].
Index 0
Index Type Relative 2
[ Distance fuuy || s24288 4
Velocity [UU/s] || 262144
Acceleration [UU/s"2] ;:giii
Deceleration [UU/s"2] 0
Registration Distance [UU] 0
Registration Velocity [UU/s] g
Repeat Count 0 .
Dwell Time [ms]
il Wait for Start v
action

1[mm]

524288 Pulses]

1turn=1[mm]

—
| ey

To move it by 10 [mm], you need to input “5242880.”

Index 0
Index Type Relative v
[ oistance fuu1 || 5242880 4
Velocity [UU/s] || 262144
Acceleration [UU/s"2] ;::::
Deceleration [UU/s"2] 0
Registration Distance [UU] 0
Registration Velocity [UU/s] g
Repeat Count 0 =
Dwell Time [ms]
et Indes Wait for Start v
Action Copy Paste

10[mm]

) | 5242880([Pulses]

10 turns = 10[mm]

| I EEEeERaN
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As you can see, movements by short distance like 1 [mm] and 10 [mm] can be made intuitively.

However, to move the motor 5621 [mm], for example, we need a calculation.
5621[mm] = 5621[turn] = 5621[turn] x 524288[Pulses] = 2947022848[Pulses]

For the linear motor to move 5621 [mm], the motor needs to make 5621 [turns].

Since 1 [turn] requires 524288 [pulses], we need to enter 2947255848 [pulses] to make 5621
[turns].

Index 0
Index Type Relative v
Distance [UU] 2947022848 ‘

Velocity [UU/s] 262144
Acceleration [UU/s"2] ;:Zi:z 5621 [m m] — 2947 022848[PU| ses]
Deceleration [UU/s*2] 0
Registration Distance [UU] 1000000
Registration Velocity [UU/s] (1] 5621 E-l_‘| - 5621[mm]
Repeat Count 0 . < |
Dwell Time [ms] -
T Wait for Start v H: \ \ \ \ \ \ \ \ \ ;

Not only has the calculation become more complex, but also the value is out of the available
distance input range.

[UU] = [Pulses]

The difficulty here is due to the fact that the linear motor’s unit [mm] and the 19 [bit] motor’s
unit [Pulses] are different, making conversion necessary.

[UU] => [Pulses] => [mm]

To make the process easier, the [UU] can be changed from [Pulses] to [mm]. This is where
gear ratio becomes necessary.

a. Necessity to apply gear ratio when setting a custom speed unit

[UU/sec] = [Pulses/sec]

When gear ratio is not used, the index speed unit is [Pulses/sec].
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1turn=1[mm]

—
| i

Let's assume that you have set up a ball screw linear motor that moves 1 [mm] per 1 [turn]
on the rotary motor attached with the 19 [bit] encoder.

10[mm/sec]

—
(| NS

If you want the linear motor to move at a speed of 10 [mm] per second, you can calculate the
index speed value as follows.

g . Motor revolutions Motor revolutions per
Linear axis ;
per second minute
10[mmy/sec] ===  10[turn/sec] 600[rpm]

For the linear motor to move 10 [mm] per second, the motor needs to make 10 [turns] per
second. For the motor to make 10 [turns] per second, the rotation frequency needs to be 600

[rpm].

Motor revolutions per
minute

60[rpm] : 524288 ppr] = 600[rpm] : X[pulses/sec]

Thus, if the motor rotates at a speed of 60 O[rpm], the linear motor operates at 10 [mm/sec].
However, since the unit of index velocity is [pulses/sec], it is necessary to obtain the number
of pulses per second X using the above proportional expression. Calculation yields 5242880
[pulses/sec]. If you input this value for velocity, the motor runs at 600 [rpm].
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As you can see, it is quite complicated to convert the linear motor’s speed in [mm/sec] into

Index Type
Distance [UU]

Index 0
Relative
5621

Velocity [UU/s]

5242880

Acceleration [UU/s"2]
Deceleration [UU/s*2]
Registration Distance [UU]
Registration Velocity [UU/s]
Repeat Count

Dwell Time [ms]

Next Index

Action

10

10

0
1000000
1
0

0

Stop

Copy H Paste

the rotary motor’s unit [Pulses/sec].

To make the process easier, it is necessary to change [Pulses/sec] to the linear motor’s unit

[mm/sec].

[UU/sec] => [Pulses/sec] => [mm/sec]

b. How to apply gear ratio

When gear ratio is applied, the servo uses the index distance and gear ratio to
automatically calculate the internal command pulse in [Pulses].

The servo runs the motor as per the number of internal command pulses.

Let’s look at an example of ball screw linear motor that moves 1 [mm] per 1 [turn].

Index Distance [UU] X

-

If you want to move the linear motor 1 [mm] by entering 1 into Index Distance, you can enter
524288 for encoder resolution into Gear Numerator 1 [0x300C] and 1 into Electric Gear

[UU/sec] = [Pulses/sec]

Motor revolutions[0x6091:01]

Shaft revolutions[0x6091:02]
= Internal command pulse[Pulses]

1turn=1[mm]

—
AV VAV VNV VA

Denomiator 1 [0x3010].
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0x6091 0x0 Gear Ratio 2 USINT| ro 0 255
0x1 Motor revolutions™® 524288 |1 UDINT| rw 0 1073741824
%2 Shaft revolutions™ 1 1 UDINT| rw ] 1073741824

If you set the gear ratio like above, the internal command pulse can be calculated as follows.

524288

1
= Internal command pulse[Pulses]

Index Distance[UU] X

If you enter 1 for Index Distance

Index 0
Index Type Relative v
Distance [UU] 1 A

524288
1[UU] x — = 524288[Pulses]

An internal command pulse of 524288 [Pulses] is automatically yielded. The servo completes 1
[turn] of the motor in proportion to the pulse value 524288 [Pulses]. If the motor makes 1 [turn],
the linear motor moves 1 [mm].

Index Type Relative

[pistance fuuy || 1 A
%Sa me units

—
(e v

Index 0 ‘

Thus, you just have to input 1 [UU] for Distance to move the linear motor 1 [mm].
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Index Type

Distance [UU]

Velocity [UU/s]
Acceleration [UU/s"2]
Deceleration [UU/s"2]
Registration Distance [UU]
Registration Velocity [UU/s]
Repeat Count

Dwell Time [ms]

Next Index
Action

Index Type
Distance [mm]
Velocity [mm/s.]
Acceleration [mm/sAé]
Deceleration [mm/s’\Z.]
Registration Distance [mn;]
Registration Velocity [mm/;]

Repeat Count

Dwell Time [ms]

Next Index
Action

This is how we can change [UU] to [mm] for easier operation.

Also, the changed unit is applied to velocity, acceleration, and deceleration.

10[mm/sec]

—

NS

Let's say you have a linear motor that moves 1 [mm] per 1 [turn] and want to move it at the
speed of 10 [mm] per second.

Index 0
Index Type Relative v
Distance [mm] 1000
| Velogity [mm/s] 10 A

If you enter 10 for Velocity, the linear motor will move 1000 [mm] for 100 [sec] at the speed of
10 [mm/sec].

VM [mm/s] 1000
Acceleration [mm/s~2] 10000
Deceleration [mm/s~2] 10000

LS'ELEC’T'R’IC ‘ 5-15
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Travel time[sec] =

Acceleration and deceleration are also converted to [mm]. Travel time [sec] can be calculated
according to the equation below.

Velocity[uu/s]

Acceleration or Deceleration[uu/sec?]

If velocity is 1000 [mm/sec] and acceleration or deceleration is 10000 [mm/s*2],
1000[mm/s]
10000[mm/sec?]

0.1[sec] =

It will take the linear motor 0.1 [sec] to accelerate from 0 [mm/sec] to 1000 [mm/sec]. Like this,
value input can become much easier if you change the user unit [UU] to a custom load unit.

(2)When building a device that requires precision

Using gear ratio also makes it possible to make movements in precise units.

0.1[mm] 4
-
\ \ \

For example, let’'s say you have a motor attached with a 19 [bit] encoder and a ball screw
linear motor that moves 1 [mm] per 1 [turn] installed on it.

If you want to make the ball screw move by 0.1 [mm] by inputting 1 [UU], the gear ratio formula
is as follows.

Electric Gear Numeratorl

Index Distance [UU] x = Internal command pulse [Pulses]

Electric Gear Denomiator1l

524288

= 1 -
[UU] x 10

= 52428[Pulses]

For the linear motor to move 0.1 [mm], the motor must make 0.1 [turn]. Therefore, you must
enter 10 into Electric Gear Denomiator 1[0x3010]. Then, the internal command pulse
becomes 52428 [Pulses], and the motor makes 0.1 [turn] while the linear motor moves by
0.1 [mm].
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Index Type

Relative v

Distance [UU]

Index 0 ‘

-] Y N

Here, the input distance unit becomes 0.1 [mm]. In the same way, if you need to make a
movement of 0.01 [mm] or 0.001 [mm], you can enter a larger value into Electric Gear
Denomiator 1[0x3010] to increase precision.

LS'ELEC’T'R’IC ‘ 5-17
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5.2.2 Example of Electric Gear Setup

m Ball Screw Load

Apparatus

specifications

ﬂm

Pitch: 10 mm, Reduction gear ratio: 1/1

User Unit

1um(0.001mm)

Encoder specifications

19-bit (524288 PPR)

Amount of load

movement/revolution

10[mm] = 10000[User Unit]

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 10000

B Turntable Load

Apparatus

specifications

O

= oF

Reduction gear ratio: 100/1

User Unit

0.001°

Encoder specifications

19-bit (524288 PPR)

Amount of load

movement/revolution

360/100/0.001=3600

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 3600

B Belt + Pulley System

Apparatus

specifications

) »

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

User Unit

1um(0.001mm)

Encoder specifications

19-bit (524288 PPR)

Amount of load

movement/revolution

P1*100/10/0.001=31416

Electric gear settings

Motor Revolutions : 524288
Shaft Revolutions : 31416

518 | [ Sk oo
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5.2.3 Calculation of Velocity and
Acceleration/Deceleration for Use of Electric Gear

® How to Set Index Velocity

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

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

To drive a 19-bit motor at 3000 [rpm], you can calculate the index velocity as follows.
524288[ppr] : 60[rpm] = Index Velocity[uu/s]:3000[rpm]
Index Velocity[uu/s] = 26214400[uu/s]
If the gear ratio is other than 1:1, it affects the velocity. Thus, use the following formula taking

the gear ratio into consideration.

Index Velocity[UU /sec]
Encoder Pulse per Resolution Electric Gear Denomiator 1

=D X X
emand Speed[rpm] Electric Gear Numerator 1 60[rpm]

* Application example

Calculation of index velocity input value when you want to drive a 19 bit motor at 3000 [rpm]
by applying the gear ratio of electric gear numerator 1 : 524288 and electric gear
denomniator 1 : 20

524288 20

Index Velocity[UU /sec] = 3000[rpm] X £54288 X 60[rpm]

Index Velocity[uu/s] = 1000[UU/sec]

Index 0
Index Type ‘:Relative {J'
Distance [UU] 524288
Velocity [UU/s] I 1000 l
Acceleration [UU/s"2] 10000
Deceleration [UU/s/2] 10000
Registration Distance [UU] 100000
Registration Velocity [UU/s] 1000000
Repeat Count 1
Dwell Time [ms] 200 |
Next Index ‘ 1 v
Action || |Next Index ,}
[ Copy ] \ Paste J

If you enter 1000 [UU/s] for index velocity, the motor runs at 3000 [rpm]
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® How to Set Index Acceleration/Deceleration

You can calculate acceleration and deceleration by the following formula using time of
concentration and index velocity.

Velocity[uu/s]
Acceleration or Deceleration[uu/sec?]

Time of concentration[sec] =
Time of concentration is the time required to reach the target, that is, the time required for
the feedback speed to reach the registered velocity.

* Application example

When you want the feedback speed to reach 3000 [rpm] in 0.1 second for a 19 bit motor with
the gear ratio of electric gear numerator 1 : 524288/electric gear denomiator 1 : 20
1000[uu/s]

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

Index 0
Index Type [Relative v
Distance [UU] 524288
Velocity [UU/s] 1000
Acceleration [UU/s/2] 10000
Deceleration [UU/s/2] 10000
Registration Distance [UU] 100000
Registration Velocity [UU/s] 1000000
Repeat Count 1
Dwell Time [ms] 200
Next Index | [1 -
Action {Next Index -]

3 &

You can set acceleration and deceleration as shown above.

5-20 | LSE ccrric




5. Drive Application Functions

5.3 Settings Related to Speed Control

5.3.1 Smooth Acceleration and Deceleration

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

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

needed to accelerate the drive from zero speed to the rated speed or to decelerate it from
the rated speed to zero speed.

Speed AN\

Rated Motor
Speed

Speed Command Speed Command
Acceleration Time(0x2301) Deceleration Time(0x2302)

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

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

Deceleration time = speed command / rated speed x speed command deceleration time
(0x2302)

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

Speed /N

Speed Command
S-Curve
Time(0x2303

ommand S-Curve
e(0x2303)

Acceleration Time Deceleration Time
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5.3.2 Servo-lock Function

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

Settings Setting details
0 Servo-lock function disabled
1 Servo-lock function enabled

Using the servo-lock function, the position is internally controlled relative to the position at
the time 0 is input as the speed command. If you input a speed command other than 0, the
speed control will switch to normal mode.
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5.3.3 Signals Related to Speed Control

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

Speed N

Motor Speed

TGON Output Range
ZSPD Output Range

Time

ZSPD

TGON

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

B Related Objects

Index =il Name Ve Accessibility PDQ Unit
Index type Assignment
0x2404 |- ZSPD Output Range UINT RW Yes rem
0x2405 |- TGON Output Range UINT RW Yes rom
0x2406 |- INSPD Output Range UINT RW Yes rom
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5.4 Settings Related to Position Control

5.4.1 Position Command Filter

This section describes how to operate the drive more smoothly by applying a filter to the
position command. For the purpose of filtering, you can set the position command filter time
constant (0x2109) using the primary low pass filter and the position command average filter
time constant (0x210A) using the moving average.

You can use a position command filter in the following cases:

(1) If the electric gear ratio is 10 times or above

(2) If the acceleration/deceleration profile cannot be generated from the upper level
controller

Speed N

Target Speed |~

Target Speed |-

*63% — Command before filtering

Command after filtering

Target Speed |—
*37%

N
. 4
Time

0x2109 0x2109

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

SpeedN
|
| Command before filtering
|
| = Command after filtering
|
|
|
|
' >
<> <> Time
0x210A 0x210A
Speedp

Command before filtering

0x210A

Command after filtering

AN
i 7
Time

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

Index =i Name Vel Accessibility PDQ Unit
Index type Assignment
0x2109 |- Position Command Filter Time UINT RW Yes 0.1ms
Constant
0x210A |- Position Command Average Filter Time UINT RW Yes 0.1ms
Constant

5.4.2 Signals Related to Position Control

As shown in the figure below, if the value of the position error (i.e., the difference between
the position command value input by the upper level controller and the position feedback
value) is not more than the INPOS1 output range (0x2401), and is maintained for the
INPOS1 output time (0x2402), the INPOS1 (position completed 1) signal will output,

provided that the position command is not renewed.

If the position error value is not more than the INPOS2 output range (0x2403), the INPOS2
(position completed 2) signal will output, regardless of whether the position command has

been renewed or not.

Speed N
—— Command
—— Feedback
>
| Time
B : Position command Position
Position A | renewal start time command
Emror | renewal end
| time
INPOS1/2 |
Output
Range >
| Time

INPOS1 (for output time = 0)

INPOS2

B Related Objects

Index =l Name WEElelE Accessibility PD(.) Unit
Index type Assignment
0x2401 |- INPOS1 Output Range UINT RW Yes uu
0x2402 |- INPOS1 Output Time UINT RW Yes ms
0x24083 |- INPOS2 Output Range UINT Rw Yes uu
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5.5 Settings Related to Torque Control

5-26

5.5.1 Speed Limit Function

In torque control mode, the torque command input from the upper level controller controls
the torque, but does not control the speed; thus, the apparatus might be damaged due to the
exceedingly increased speed by an excessive torque command. To address this problem,

this drive provides a function that limits motor speed based on the parameters set during

torque control.

You can limit the speed using the maximum speed or the speed limit value (0x230E)
according to the value of the speed limit function setting (0x230D), as described below. With
the VLMT (speed limit) output value, you can verify whether the speed is limited.

Settings Setting details
0 Limited by the speed limit value (0x230E)
1 Limited by the maximum motor speed
B Related Objects
Index Sl Name VelElls Accessibility PDQ Unit
Index type Assignment

0x230D | - Speed Limit Function Select UINT RW No -
0x230E |- Speed Limit Value UINT RwW Yes rpm
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5.6

Positive/Negative Limit Settings

This function is to safely operate the drive within the movable range of the apparatus using

the positive/negative limit signals of the drive. Be sure to connect and set the limit switch for
safe operation. For more information about the settings, refer to 5.1.1 Assignment of Digital
Input Signals.

:mﬂm:

1/0 Connector Pin 11(Default allocated value)

»
Lt

1/0 Connector Pin 12(Default allocated value)

»
»

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

Settings | Description

special cases.

Free-run and stop. Please use it as the initial value of 1 except for

If EMG input is applied during operation, it stops immediately due
to opposite torque. However, if set to 0, it will stop after free-
running, so it cannot be said to be a general EMG stop method, so
please set the initial value to 1 if possible.

B Related Objects

Index Sl Name el Accessibility PDQ Unit
Index type Assignment
0x2012 |- Dynamic Brake Control Mode UINT RW No -
0x2013 |- Emergency Stop Configuration UINT RW No -
0x2113 |- Emergency Stop Torque UINT RwW Yes -
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5.7 Setting the Brake Output Signal Function

If the motor stops because the servo turns off or a servo alarm occurs during rotation, you
can set the speed (0x2407) and delay time (0x2408) for the brake signal output to configure
the output timing.

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

These settings will affect a Digital Output (DO) set to Brake. They will also affect the Brake
Connector output if 0x2037 Motor Brake Fitted = 1.

__  Servo OFF or
,/ alarm occurred
Rotation A g
Speed | _--  Brake Output Speed
PN (0x2407)
,,,,,,,,,,,,,,,, [, \¢
| I
ffffffffffffffff e
Servo ON/ ! |
OFF Lo
| I I
L
Brake | |
Signal ! |
——»
Brake Output Delay Time
(0x2408)

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

_-- Servo OFF or
i alarm occurred
Rotation =~ Brake Output Speed
Speed | - (0x2407)
o I ™S
| |
I S H N
| | 7‘
Servo ON/ } }
OFF Lo
1
| |
Brake | !
Signal ‘ [
—
Brake Output Delay Time
(0x2408)

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

When the servo is turned off or a servo alarm occurs, set the delay time until the actual PWM
output turns off.

When using a motor with a brake installed on the vertical axis, you can output the brake

signal first, and then turn off the PWM after this set time, to prevent it from running down
along the axis.
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Servo OFF or

Time when the

,~ alarm occurred ~~"PWM output is Motor

v ¢ turned off

\ PWM OFF Delay Time \ 1TI

| (0x200F) |

[ »!

1 gl

Servo ON/ | ‘ |
OFF | } Load

|
|

PWM

Output — et el - - Direction
of Gravity

Brake

Signal

(1) If the brake signal outputs first before the PWM output turns off

You can output the brake signal first before the PWM output is turned off, preventing the drop

along the vertical axis due to gravity.

Servo OFF or

T d Motor
/ alarm occurred _____ _Time when the PWM
M - output is turned off
PWM OFF Delay Time L
| (0x200F) !
!
|
|
Servo ON/ I
ofF | ! Load
1 1
PWM
Output Direction
of Gravity
Brake
Signal

(2) If the PWM output turns off first before the brake signal outputs

The PWM output is turned off first before the brake signal outputs, allowing the drop along

the vertical axis due to gravity.
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5.8 Torque Limit Function

You can limit the drive output torque to protect the machine. It can be set by the torque limit

function (0x2110). The setting unit of the torque limit value is 0.1%.

= Description of the torque limit function setting (0x2110)
Limit function Description
PR . N
- Forward Torque | '/-_:’\ Ma><|r(T)1>L(16n[:7TZorque |
VAN Limit i RN S/
i ‘ > | gl T
| \o! Torque
! "\\ Ref.

Internal torque limit

1

(setting 0)

. \
/ OX60EL w
! ReverseTorque ‘4
p Limit /)
.

Limits the torque using forward/reverse torque limit values according to the

driving direction; the maximum value is limited by the maximum torque

(0x6072).
- Forward: Ox60EOQ, Reverse: 0x60E1
R / 0x6072 “.
~7 27\ Maximum Torque /!
/// 1// M S
/ !
Internal torque limit ! ;
2 Torque /
Input "~ - \
X ! ‘o Torque
(setting 1) v‘x__?_e['__,"l
Limits the torque by the maximum torque (0x6072) only regardless of the
driving direction.
I 0x2111 N
® 4 Forward Torque !
AN Limit !
/ N e e ’
;
/
: V
Tt — L > 1 —>
External torque /‘ \,; Torque
j \ Ref. ;
limit - T
N /I
: ! 0x2112 Y S
(Settlng 2) :I Reverse Torque ‘,‘4’/
\ Limit J

Limits the torque using external forward/reverse torque limit values according

to the driving direction.
- Forward: 0x2111, Reverse: 0x2112
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Internal and
external torque
limits

(setting 3)

/ \
OFE / 0X60EOQ Y
r---p»  Forward Torque |
pCL | \ Limit ;
—— — Y
4 4 N
/ OoN / 0x2111 \

1

1

1

L---p  External Reverse
\ Torque Limit

!
I
/
1
i \/
Tlorque ) / > )
nput /‘ / U mmmmme e .
g/ Torque
\N\\ Ref. i

_________

’ \

OFF / OX60EL \

\ r---N\ Reverse Torque H
\ 1 P

\\NCL ! ‘\ Limit /,’

‘“': ST

I ON [/ 0x2112 \

L---p!  External Reverse |

\ Torque Limit J

Limits the torque using internal and external torque limit values according to
the driving direction and the torque limit signal.

- Forward: 0x60EO (if PCL signal is not input), 0x2111 (if PCL signal is input)
- Reverse: 0x60E1 (if NCL signal is not input), 0x2112 (if NCL signal is input)

Analog torque limit

(setting 4)

0x221D '
% Analog Torque |
y \ limit offset /
Analog
Torque >
Input it '/ .............
\a! Torque
>'\ Ref. |/
N 0x221C \
‘{ Analog Torque !
\ limit scale /

Limit using torque limit value based on analog input voltage

- Regardless of the sign of analog input voltage, torque is limited in the forward/reverse
direction to 300[%] when inputting +/-10[V].

-The torque limit compared to the analog input voltage is as follows.

- If you set torque limit function setting (0x2110) to 4, the torque will be limited depend
on the analog input voltage. Limit value is calculated by following equation.

Torque limit value[%]
3 (Input voltage[mv]| — Torque input offset(OxZZlC)[mV])

1000
Torque command scale[0x221D]

10
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\
N

—__PCL ¥
—{nel
* T OXBOTZ ™
mmmmm s N / i Maximum !
0x60B2 NS Torque \_Jorque__’ ST N
Target Offset ¢’ Feed-forward ! OXZO‘FO \
! F
Ll | can [oane] ' AT
Fier A ——— .
Torque Limit / / Ox2111 \
Velocity Function »  External Rgve_rse !
e Limit Speed Control ;] N Torquelimit s
/ Velocity Function 72 i
\  Ref. Ih P Gain | Gain /
N ! L
1
P ; e
| : : \ Towe
/ \  Ref.
ST TT T N I/I Sommmmmeo
! 0x2112 \
TTTowe083 TN ':‘ Ex_tre mal Re‘ve'rse * ,&l;elecl
e \ orque Limit ’ !
Position Actual ! M ’ ;]
Internal Value e N /
Meee Ly_____ P 0X6OE1 N
H Reverse Torque ‘n‘
\ Limit K
B Related Objects
Sub Variable . ... |PDO .
Index Name Accessibilit - Unit
Index type y Assignment
0x2110 |- Torque Limit Function Select UINT RW Yes -
0x2111 |- External Positive Torque Limit Value UINT RwW Yes 0.1%
0x2112 |- External Negative Torque Limit Value UINT RwW Yes 0.1%
0x6072 |- Maximum Torque UINT RwW Yes 0.1%
0x60EOQ |- Positive Torque Limit Value UNIT RwW Yes 0.1%
Ox60E1 |- Negative Torque Limit Value UINT RwW Yes 0.1%
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5.9 Gain Switching Function

5.9.1 Gain Group Switching

Use gain group 2
—»

Use gain group 1

GAIN2 Sensor Input

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

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

be set as follows:

= Description of gain switching function (0x2119)

Settings Setting details
0 Only gain group 1 is used.
1 Only gain group 2 is used.
Gain is switched according to the GAIN2 input status.
2 - 0: Use gain group 1
- 1: Use gain group 2
3 Reserved
4 Reserved
5 Reserved
Gain is switched according to the ZSPD output status.
6 - 0: Use gain group 1
- 1: Use gain group 2
Gain is switched according to the INPOS1 output status.
7 - 0: Use gain group 1

- 1: Use gain group 2
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The waiting time and switching time for gain switching is as follows:

Gain switching time 1
(0x211A)

Gain switching waiting time 1
(0x211C)
—-
~<—

Gain switching time 2

(0x211B)
Gain switching waiting time 2
(0x211D)
Waiting Switching Waiting Switching
Time 1 Time 1 Time 2 Time 2

1oox11C Vooxe11A | ox211D 1 0x211B |

K X 2 K X 2

i i i i i i

¥ 4 i i i

! Gain Group 1 ! ! 1 Gain Group 1

i i i i

1 1 1 1

1 1 Gain Group 2 | 1

1 |

i > gi'%xmt“;g%ﬂﬂ'ggg;; met i > Gain switching condition is not met

[ ]

[ [

Time
B Related Objects
Sub Variable ... |PDO .

Index Index Name type Accessibility Assignment Unit
0x2119 |- Gain Conversion Mode UINT RW Yes -
0x211A |- Gain Conversion Time 1 UINT RW Yes ms
0x211B |- Gain Conversion Time 2 UINT RW Yes ms
0x211C |- Gain Conversion Waiting Time 1 UINT RW Yes ms
0x211D |- Gain Conversion Waiting Time 2 UINT RW Yes ms

5-34 | LSE . ecrric




5. Drive Application Functions

5.9.2 P/PI Control Switching

PI1 control uses both proportional (P) and integral (I) gains of the speed controller, while P
control uses only the proportional gain.

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

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

Speed control: To suppress any overshoot or undershoot during acceleration/deceleration.

Position control: To suppress undershoot during positioning, resulting in a reduced
positioning time.

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

Speed Overshoot

Y \\ Motor Speed
/ K_/ \
/ Speed Command AN
/ \\
7/ \
/ AY
4 \
/ \
// \\
Il \|/ \\\ ya N
S S ' N | Time
| |
IE ;I

Undershoot  Positioning Time

You can configure these settings in the P/PI control switching mode (0x2114). Please see the
details below: Switching to P control by PCON input takes precedence over this setting.

Settings

0 Always uses PI control.

1 Switches to P control if the command torque is larger than the P control
switching torque (0x2115).
Switches to P control if the command speed is larger than the P control

Setting details

2 switching speed (0x2116).

3 Switches to P control if the acceleration command is larger than the P
control switching acceleration (0x2117).

4 Switches to P control if the position error is larger than the P control

switching position error (0x2118).

5-35



5. Drive Application Functions

Speed

B Related Objects

Index |0 IName Variable | »ccessibility | - 0O Unit
Index type Assignment
0x2114 |- P/PI Control Conversion Mode UINT RW Yes -
0x2115 |- P Control Switch Torque UINT RW Yes 0.1%
0x2116 |- P Control Switch Speed UINT RW Yes rem
0x2117 |- P Control Switch Acceleration UINT RW Yes rpm/s
0x2118 |- P Control Switch Following Error UINT RW Yes pulse

B Example of P/PI Switching by Torque Command

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

Speed

Overshoot
v Overshoot

When using PI/P
control

When using PI/P
control switching
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I | ' '
I i ' I
X X X X
PI Control  PI Control PI Control PI Control PI Control



5. Drive Application Functions

5.10 Motor Overload Prevention Function

In order to prevent motor damage due to overheating, the motor overload prevention function

by algorithm or by motor thermal time constant is provided.I*T

5.10.1 I°T Prevention by Algorithm

It traces the current flow from the drive and blocks the motor current output when the
estimated motor temperature exceeds the standard. This function should be set correctly
since it is calculated based on the motor parameter [0x2000] or 3™ party motor parameters
[0x2802] and[0x2803], and the operating time at the maximum current [0x2031].

For example, let's assume that the motor specifications are as follows.

Motor rated current: 3 A
Motor maximum current: 9 A
Operating time at maximum current: 1000 ms

Drive output current (I,:) : 6 A

Ty = ((94)7 — (34)%) X 1000ms = 7200047 ms
— Py 720004%ms 6 66me
LMT — F: z z_ 2
Ly —(34)7  (64) —(34)
A
Torque
300% w 4: TLimit ie %i TLimit ie
200% 1T 'i """"""" i' """""" l l
100% B :
Continous
[ [ . >
! 4 ! Time

AL-21 AL-21
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B Related Objects

Index =i Name Vel Accessibility PDQ Unit
Index type Assignment
0x2000 |- Motor ID UINT RwW No -
0x2031 |- Operation Time at Peak Current UINT RW No ms
0x2802 |- [3rd Party Motor] Rated Current FP32 RW No Arms
0x2803 |- [3rd Party Motor] Maximum Current FP32 RW No Arms

5.10.2 Prevention by Motor Thermal Time Constant

It estimates the motor temperature based on the relationship between motor winding and
ambient temperature. If the temperature exceeds the standard, it blocks motor current
output. This function is activated when the motor heat prevention function activation [0x2034]
parameter is set to 1. It should be set correctly since it is calculated based on the motor
thermal time constant [0x2034].

The formula for calculating the motor thermal time constant is shown below.

°C zec
Thermal time constant[sec] = Thermal resistance [_11] ¥ Thermal capacitance[watt = 'C]
wa .
B Related Objects
Index |30 | Name Variable | »ccessibility | P00 Unit
Index type Assignment
0x2034 |- Motor Thermal Protection Enable UINT RW No -
5 .
0x280D | - [3Y Party Motor]Thermal Time FP32 RW No °C
Constant Iwatt
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5.11 Configuration of the Drive Node Address
(ADDR)

Configure the drive node address. You can verify the set address in the node ID (0x2003).
The value of the node setting switch is read just once when the power is turned on. Any
subsequently modified settings will only take effect when the power is turned off and then
turned on again.

Since there are 7 switches that can be set independently, you can set the node address
between 0 and 127.

Address(1~7), Factory purpose(8)

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

A\ Configure the DIP switches for the node ID setting only when drive power is not applied.

A\ Switch no. 8 is reserved for the manufacturer so you should not touch the switch.
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T
6. Safety Functions

This servo drive has a built-in safe torque off (STO) function to reduce the risks associated
with using the machine by protecting people from the dangerous operation of moveable
parts. In particular, this function can be used to prevent the dangerous operation of the
machine's moveable parts when you need to perform tasks such as maintenance in a danger
zone.

6.1 Safe Torque Off (STO) Function

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

B Safe Torque Off Operation State According to STO Input Contact

Signal Name Function
STO1 ON ON OFF OFF
STO2 ON OFF ON OFF
Operation state N;;Teal STO state STO state STO state

B Electric Characteristics

= STO1, STO2
Item Characteristic value
Internal impedance 2.49 KkQ
Voltage input range 12~30V DC
Maximum delay time 1 ms or less
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B Timing Diagram for STO Operation

Servo ON/OFF Servo ON Servo OFF
STO1 Normal

STO State
STO2 State

Motor Supplied

with Power ON ™ |~ 5aus OFF
Brake Output disSr:ZI;Zed Brake engaged
— |l<——- 0x2407 and 0x2408 Settings
Note 1) If either STO1 or STO2 is turned off, the drive state is switched to the STO
state.
Note 2) The status LED is flicking 2 times continuously at short intervals.
Note 3) Whichever is the earlier time, out of the points of time until the value

becomes less than the setting value of the brake output delay time [0x2408] or less

than the brake output speed [0x2407], will be applied.

B Timing Diagram for STO Recovery

Servo ON/OFF Servo OFF Servo ON
STO After the servo is
S;O; STO State N;r;rt\: | turned on, it operates
according to the
normal servo ON/
Motor Supplied OFF timing.
otor Supplie
with Power OFF
Brake
Brake Output maintained
Note 1) Be sure to recover the STO1 and STO 2 input signals to On in the Servo Off
state. It is not necessary to reset the alarm separately since the "STO state" is not an
alarm state.
Note 2) Starting from firmware 0.17, when the STO state is activated, the status LED
lights green and flicking twice, and the 31st bit of the digital input (OX60FD) parameter
displays '1'.
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T
6.2 Example of Using the Safety Function

Emitter  Light Receiver

__Curtain__
_
- >
—_—
e
S14 STO1 E H Driving Signal
iz ! e
= : EE H\,\\:l: — Blocking
T22 common ¢ | 4 L
[ s24 ) I "
o sT02 11! 1
% Ak 2
. N H\X‘:I: — Bloc=>
Safety Unit : king
T30 J_ COMMON E ‘|‘ L
Al -
+24V :F
A2
=

6.3 How to Verify the Safety Function

In case the servo drive was replaced prior to starting up the device or during maintenance,
make sure to check the details below:

When the STO1 and STO2 signals are turned off, check if the drive is in STO status (Bit
31 for digital input (OXx60FD) is 1).
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6.4

Precautions for Using the Safety Function

= When using the STO function, be sure to carry out risk assessments for the device to
check if the system safety requirements are met.

= There may be risks even if the STO function works.

» Inthe STO state, the motor is operated by an external force; thus, if the load needs to be
maintained, arrange a separate measure such as an external mechanical brake. The
brake of the servo system is dedicated for maintaining the load; thus, be careful not to
use it to brake a motor.

» If no external force is applied, keep in mind that the load moves freely and the stop
distance of the load becomes longer.

= The purpose of the STO function is not to block the servo drive power or electrically
insulate the drive. That is why you have to disconnect the servo drive power before
carrying out maintenance of any sub-drive.
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Tuning

Current Feedb ack

l Voltage
ommand

Position Speed Torque
Command Position command Speed Command Torque Power
— Contr»ol Comr_ol _.®_. Contr_ol Circuit En coder
Operation Operation Operation

T

Position Feedback

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

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

» Inertia ratio, position loop gain, speed loop gain, speed integral time constant, torque
command filter time constant, notch filter 3 frequency, and notch filter 4 frequency

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

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

Offline Gain Tuning
Distance (0x2511)

Tuning Direction = 0

(Forward) Tuning Direction = 1

(Reverse)

.

g \‘4/
! " x3

Command
'Y
L4
Response J ! X .
< Moving Distance
Notch Filter
Adaptive Filter
function Select 0x2500
Position Control Velocity Control Frequency Width Depth Torque Filter
+ . + . . Time
Ref. . P Gain P Gain 'Ga"‘f .| 1 [oxes0y/] [ oxas02 | [ ox2503 | | [oior]
Y 1 | 0x2101 1 [ ox2102 | | ox2103 v d
2 [ox2spa | [ oxa505 | [ ox2506 | 2 [ofis
2 2
[ oxgfoe | [ogfor ] 3 [[0x2507 | [ ox2508 | [ 0x2509 |
/ / 4 [[0x250A7] [ ox2508 | [ 0x250C |
7
Torque Command
Resonance
Frequency Current Control
Estimation
----------- Space PWM
Load Inertia « »| Gain 0x2514 | —» Vector [P Control
Estimation Control
Inertia 0x2100
A
A
Current Feedback
Velocity Feedback Velocity
Calculation
Position Feedback Velocity
Calculation
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B Related Objects

Sub Variable ... |PDO .
Index Index Name type Accessibility Assignment Unit
0x250E System Rigidity for Gain Tuning UINT RW No -
0x2510 |- Off-line Gain Tuning Direction UINT RW No -
0x2511 Off-line Gain Tuning Distance UINT RW No -
7-3
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7.2 Online Auto Gain Tuning

It does not use offline auto tuning that is generated by the drive, but receives a command
from an upper level unit to automatically set the parameters related to gains based on
system inertia, the rigidity set by the user, and other general rules.

» Inertia ratio, position loop gain, speed loop gain, speed integral time constant, torque
command filter time constant

Online tuning is carried out based on the gain table values that are divided into 20 levels
based on the rigidity. The tuning results are regularly applied and the changed gains are
saved on EEPROM every 2 minutes.

When estimating the inertia, the estimated results are applied quickly or slowly depending on
the adaptation speed setting. The responsiveness of the overall system can be determined
with the rigidity parameter.

In the following cases, incorrect inertia ratio may be estimated during online auto tuning.

= When the load change is excessive

* In the case of a system with too much backlash or excessively low rigidity of the load

= When the load is too small (3 times or below) or too large (20 times or above)

= When the acceleration/deceleration torque is not sufficient as acceleration and
deceleration are too small (10% of the rating or less)

=  When rotation speed is low (10% of the rating or less)
=  When friction torque is high

If normal inertia is not estimated due to the above conditions or during online auto tuning,
carry out offline gain tuning.

B Parameters that Change after Tuning

= Inertia ratio (0x2100), position loop gain 1 (0x2101), speed loop gain 1 (0x2102), speed
integral time constant 1 (0x2103), torque command filter time constant 1 (0x2104)

= Notch filter 3, 4 frequency (0x2507, 0x250A) — Refer to the auto notch setting function
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Notch Filter
Adaptive Fill
foncion Select
Position Control Velocity Control Frequency Width Depth Torque Filter
. . . Time
. PG PG 1G :
Ref. © ain —~ a'"f a'"f o 1 [o50r] [oxes02 | [[0x2503 o 1 Moz
1 [ox2101 | 1 [ ox2102
i 2 [ox2504 | [ ox2505 | [ ox2506 | 2 [ofoe]
2 [ ogfos | 2 [ ogfos | 3 [ ox2607 | [ 0x2508 | [ ox2509 |
/ / 4 [ 0x250A | [ 0x2508 | [ ox250C |
Torque Command
Resonance
Frequency Current Control
Estimation Space
" o] Gan b Vecor [b P |y
Estimation Control
Inertia
7'y
A Load
Current Feedback
Velocity Feedback Velocity F
Calculation
Position Feedback Velocity
Calculation Encoder
B Related Objects
Sub Variable . [PDO
Index Name Accessibility :
Index type Assignment
0x250D On-line Gain Tuning Mode UINT RW No
0x250E System Rigidity for Gain Tuning UINT RW No
0x250F On-line Tuning Adaptation Speed UINT RW No
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7.3 Manual Gain Tuning

7-6

7.3.1 Gain Tuning Sequence

For a cascade-type controller, tune the speed controller gain located at the inner position
first, and then tune the position controller gain located at the outer position.

In other words, tune the gains in the following order: proportional gain - integral gain >

feedforward gain.

The role of each individual gain is as follows:

B Speed Controller Tuning

Torque Feed-Forward

Torque Feed-forward
> Gain[0x210E]

Proportional gain: Determines the controller BW.

Integral gain: Determines the steady-state error, and generates an overshoot.
Feedforward gain: Enhances the system lag characteristic.

Differential gain: Plays the role of damper for the system (not provided)

Torque Feed-forward

Filter[0x210F]

P/P1 Conversion

Velocity Control

Limit

P/PI Control
Conversion[0x2114]

Current

Speed Loop
Gain1[0x2102]

Speed Loop IntegralTime

P Control Switch
Torque[0x2115]

+ N+
e

[0x2103]

P Control Switch
Speed[0x2116]

Disturbance Observer

Disturbance Observer

P control Switch
Following Error[0x2118]

Gain[0x2512]

Disturbance Observer

Filter[0x2513]

Filter

Time[0x210B]

Speed Feedbadk filter

A 4

Control
Loop

Velocity

A

(1) Inertia ratio setting

calculation

Encoder

- Use the automatic inertia estimation function or carry out manual setting.

(2) Proportional gain setting

Speed

A
Command

Low gain

Middle gain

High gain

P Time
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— The higher the speed proportional gain value, the feedback speed’s
responsiveness to the command speed becomes better. However, if the value is
too high, an overshoot or ringing may occur. In contrast, if the value is too low,
the responding speed becomes low, which slows down system operation.

(3) Integral gain setting

Speed

A
Command )\

\ —rD e

High gain

Middle gain

Low gain

» Time

— The value and the responsiveness have an inverse proportion relationship where
a higher value results in a lower responding speed. Too high of the integral gain
increases the overshoot. In this case, P/PI conversion can manage the overshoot.
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7.4 Vibration Control

7.4.1 Notch Filter

A notch filter is a band-stop filter to eliminate specific frequency component. You can use a
notch filter to eliminate the resonant frequency component of an apparatus, thereby avoiding

vibrations while setting a higher gain.

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

Size Width

e , , S
-3dB ' f

I S T R T I - P N _, ........ —
TS TS RUUUUS SO SUUESUSTUEIOE ¥ | NOUUUURNNS SO UURNIOOE T L i
Depth
T | S A s -
20 1 i 1 1 T B T 1 I i 1 | TR
Frequen
Cut-off Frequency(Hz) Y
B Related Objects
Index sy Name Ll Accessibility PDQ Unit
Index type Assignment

0x2501 |- Notch Filter 1 Frequency UINT RW No Hz
0x2502 |- Notch Filter 1 Width UINT RwW No Hz
0x2503 |- Notch Filter 1 Depth UINT RW No -
0x2504 |- Notch Filter 2 Frequency UINT RW No Hz
0x2505 |- Notch Filter 2 Width UINT RwW No Hz
0x2506 |- Notch Filter 2 Depth UINT RwW No -
0x2507 |- Notch Filter 31 Frequency UINT RW No Hz
0x2508 |- Notch Filter 3 Width UINT RwW No Hz
0x2509 |- Notch Filter 3 Depth UINT RW No -
0x250A |- Notch Filter 4 Frequency UINT RW No Hz
0x250B |- Notch Filter 4 Width UINT RwW No Hz
0x250C |- Notch Filter 4 Depth UINT RW No -
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7.4.2 Adaptive Filter

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

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

f

bl

Ref. + . Space
N\ Posmgn Control ) . : > Current | Vect - PWM
i Velocity Control Adaptive Filter Control Coerit?orl Control
Vibration @
Frequency ¢
Measurement
. Velocity Feedback Velocity
Inertia < Calculation
Estimation
Position Feedback
B Related Objects
Sub Variable ... |PDO .
Index Name Accessibility : Unit
Index type Assignment
0x2500 |- Adaptive Filter Function Select UINT RW No -

= Adaptive filter function setting (0x2500)

Settings

Setting details

0

Adaptive filter is not used.

Only one adaptive filter is used. You can check the settings
configured automatically in the notch filter 3 settings
(0x2507, 0x2508, 0x2509).

If an arbitrary value is set in notch filter 3, auto setting is not
available. If you wish to use auto setting, you should
initialize notch filter 3 first.

Two adaptive filters are used. You can check the settings
configured automatically in the notch filter 3 (0x2507,
0x2508, 0x2509) and filter 4 settings (0x250A, 0x250B,
0x250C).

If an arbitrary value is set for notch filter 3 (or 4), auto
setting is applied to notch filter 4 (or 3). If arbitrary values
are set for notch filter 3 and 4, the original settings remain
unchanged. If notch filter 3 and 4 are initialized, auto setting
is available.

Reserved

Resets the notch filter 3 (0x2507, 0x2508) and notch filter 4
(0x250A, 0x250B, 0x250C) settings.

Reserved
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7.4.3 Vibration Control (Damping) Filter

A vibration control (damping) filter can reduce the vibrations that occur in the load.

It measures the vibration frequency generated for the load using an external sensor. It uses
the measurement as data for the objects related to the vibration control (damping) filter. This
drive provides vibration control filters with 2 steps in total. You can set the frequency and

damping amount for each filter.

It controls the low frequency range (1Hz -100 Hz) that is generated from the top of the device
or the overall system. It can only operate in position control mode.

Moter

Speed

Sensor

(o) o

s
[ANAVAVAVAVA WA AW AAN MY NN
-

Speed at Load

Section

JANVANVANVAN

V2R VAR VAR Y/

Time
: :
v g
& Remaining Vibration Frequency 2
Measurement
B Related Objects
Index =il Name Ve Accessibility PDQ Unit
Index type Assignment
0x2515 |- Vlbrgtlon Suppressmn Filter UINT RW No )
Configuration
0x2516 | - \Fllbratlon Suppression Filter 1 UINT RW No 0.1[Hz]
requency
0x2517 |- Vlbratl_on Suppression Filter 1 UINT RW No }
Damping
0x2518 | - Vibration Suppression Filter 2 UINT RW No 0.1[Hz]
Frequency
0x2519 |- Vlbratllon Suppression Filter 2 UINT RW No }
Damping

= Vibration control filter function setting (0x2515)

Settings Setting details
0 Vibration control (damping) filter is not used.
1 Vibration control (damping) filter is used.
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7.5 Analog Monitor

Two channels of analog monitor outputs are provided to adjust drive gain or monitor internal

status variables.

23 ZO
~10V~+1
Analog Input 10\/ i Al+ 6 Iz /z0
Al- 7
P 1
- — Analog Output
: E XN -10V ~+10V |
| IZ 202 -10V ~+10V |
5 AGND |
| ?% |
B Related Objects
Index sl Name VETTED Accessibility PDQ Unit
Index type Assignment
0x2220 |- Analog Monitor Output Mode UINT RW No -
0x2221 |- Analog Monitor Channel 1 Select UINT RW No -
0x2222 |- Analog Monitor Channel 2 Select UINT RW No -
0x2223 |- Analog Monitor Channel 1 Offset DINT RW No -
0x2224 |- Analog Monitor Channel 2 Offset DINT RW No -
0x2225 |- Analog Monitor Channel 1 Scale UDINT [RW No -
0x2226 |- Analog Monitor Channel 2 Scale UDINT [RW No -
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» Analog monitor output mode settings (0x2220)

The output range of the analog monitor is + 10 V. If the setting is 1, take the absolute value
of the output so the output values is only positive.

Settings Details Description

Analog OutputA
Voltage fm = = = =
+10V]

Output as negative/

0 positive values Oy

----- -1V

Analog Output A
Voltage

+10V

1 Output only positive
values

ov

* Analog monitor channel 1 setting (0x2221)

This configures the monitoring variables to be output to analog monitor output channel 1.

Settings Displayed item Unit
0 Speed feedback rem

1 Speed command rpm
2 Speed error rem
3 Torque feedback %

4 Torque command %

5 Position error pulse
6 Accumulated operation overload %

7 DC link voltage \

8 Reserved

9 Encoder single-turn data pulse
10 Inertia ratio %

11 Following Error Actual Value uu
12 Drive temperature 1 °C
13 Drive temperature 2 °C
14 Encoder temperature °C
15 Hall sensor signal

16 U-phase current A

17 V-phase current A

18 W-phase current A

19 Position actual value uu
20 Position demand value uu
21 Position command speed rpm
22 Hall U Value
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23

Hall V Value

24

Hall W Value

The voltage is calculated as shown below during the analog monitor output:

Output voltage for channel 1 (V) = [Monitoring signal value (0x2221) — Offset (0x2223)] /
Scale (0x2225)

Output voltage for channel 2 (V) = [Monitoring signal value (0x2222) — Offset (0x2224)] /
Scale (0x2226)

B Setting Example

The following shows an example of monitoring ripples during the 1000 rpm operation of a
speed feedback signal:

Tek T

Tek !

Output Offset : 0 rpm
Output Scale : 500rpm/V

EWSPD_COMMAND-+—+———

Output Offset : 1000 rpm
Output Scale : 100rpm/V

Output Offset : 1000 rpm
Output Scale : 500rpm/V

Monitor signals
by magnifying
them 5 times

LSELEC’T'R’IC
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8. Procedure Function

Procedure Function

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

Procedure command Code Details

Manual JOG 0x0001 Manual jog operation
Program JOG 0x0002 Programmed jog operation
Alarm History Reset 0x0003 Deleting alarm history
Off-Line Auto-Tuning 0x0004 Offline auto-tuning

Index Pulse Search 0x0005 Phase Z position search
Absolute Encoder Reset 0x0006 Absolute encoder reset

Instantaneous maximum operation overload

Max. Load Torque Clear 0x0007
value reset (0x2604)

Calibrate Phase Current
0x0008 Phase current offset tuning

Offset
Software Reset 0x0009 Software reset
Commutation 0x000A Commutation
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8.1

8-2

Manual Jog Operation

A jog operation is a function that verifies the servo motor operation by speed control without
an upper level controller.

Before starting the jog operation, make sure of the following:

= The main power is turned on;

» the STO (Safety Torque Off) connector is connected;

* no alarms go off;

= the servo is turned off;

» The operation speed is set with consideration to the apparatus state.

B Related Objects

Index 2l Name Variable Accessibility PDQ Unit
Index type Assignment
0x2300 |- Jog Operation Speed INT RW No rpm
0x2301 |- Speed Command Acceleration Time UINT RW No ms
0x2302 |- Speed Command Deceleration Time UINT RW No ms
0x2303 |- Speed Command S-curve Time UINT RW No ms
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8.2 Programmed Jog Operation
A programmed jog operation is a function that verifies the servo motor operation by speed
control at the preset operation speed and time without an upper level controller.
Before starting the jog operation, make sure of the following:
= The main power is turned on;
= The STO (Safety Torque Off) connector is connected;
= No alarms go off;
» The servo is turned off;

= The speed and time settings are set with consideration to the state and operation range
of the apparatus.

0x2304 0x2305 0x2306 0x2307 0x2304
SpeedA O[rpm] Sogm] Ofrpm] -500[rpm] Ofrpm] e
500
Motor Speed Motor Speed
i i i .7
i i i i
i i Motor Speed i i
-500 f----------- - 1 ' '
g/_* Y Y
0x2308 0x2309 0x230A 0x2308B 0x2308
500[ms] 5000[ms] 500[ms] 5000[ms] 500[ms]
Zero Speed Forward Zero Speed Reverse Zero Speed Forward
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B Related Objects

Index Isr’%t()ax Name X/%réable Accessibility Zst(i)gnment Unit
0x2304 |- Program Jog Operation Speed 1 INT RW No rem
0x2305 |- Program Jog Operation Speed 2 INT RW No rom
0x2306 |- Program Jog Operation Speed 3 INT RW No rpm
0x2307 |- Program Jog Operation Speed 4 INT RW No rpm
0x2308 |- Program Jog Operation Time 1 UINT RW No ms
0x2309 |- Program Jog Operation Time 2 UINT RW No ms
0x230A |- Program Jog Operation Time 3 UINT RW No ms
0x230B |- Program Jog Operation Time 4 UINT RW No ms
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8.3

Deleting Alarm History

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

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

- 2020
270z:m
2I02:02
2702:03
270204
2702:05
2702:06
70207
2702:08
2702:09
ZT02:04
2¥0z2:08
2020
70200
27020
2702:0F
290210

Servo Alarm Histary
dlarm code 1{Mewest)

&larm code 2
&larm code 3
&larm code 4
&larm code &
&larm code B
&larm code 7
&larm code 8
&larm code 9
&larm code 10
&larm code 11
&larm code 12
&larm code 13
&larm code 14
&larm code 15

Slarm code 16{QIdest)

B Related Objects

» 16 <

[B11POS following
[R1IPOS following
[F1]POS following
[R1IPOS following
[R1IPOS following
[B11POS following
[B11POS following
[B11POS following
[B11POS following
[E1IPOS following
[B11POS following
[R1IPOS following
[F1]POS following
[R1IPOS following
[R1IPOS following
[B11POS following

Index ﬁ:iit()ax Name ?;%r(iaable Accessibility Z?s(i)gnment Unit
- Servo Alarm History - - - -
1 Alarm code 1(Newest) STRING |RO No -
2 Alarm code 2 STRING |RO No -
3 Alarm code 3 STRING |RO No -
4 Alarm code 4 STRING |RO No -
5 Alarm code 5 STRING |RO No -
6 Alarm code 6 STRING |RO No -

0x2702 |7 Alarm code 7 STRING |RO No -
8 Alarm code 8 STRING |RO No -
9 Alarm code 9 STRING |RO No -
10 Alarm code 10 STRING |RO No -
11 Alarm code 11 STRING |RO No -
12 Alarm code 12 STRING |RO No -
13 Alarm code 13 STRING |RO No -
14 Alarm code 14 STRING |RO No -
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15

Alarm code 15

STRING

RO

No

16

Alarm code 16(Oldest)

STRING

RO

No

-
LS ELECTRIC
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8.4 Auto Gain Tuning

For more information, please refer to 7.1 Offline Auto Gain Tuning and 7.2 Online Auto Gain
Tuning.

8.5 Index Pulse Search

The index pulse search function is used to find the index (Z) pulse position of the encoder
and stop it. You can use this function to roughly locate the position since it searches for the
position using the speed operation mode. You can locate the exact position of the index
pulse using the homing operation.
The speed to use to search for the index pulse is set in 0x230C (rpm).
Before starting the index pulse search, make sure of the following:
= The main power is turned on;
= No alarms go off;
= The servo is turned off;
= The Safety Torque Off (STO) connector is installed; and
= The operation speed is set with consideration to the operation range of the machine.
Servo Rotor
Mol Coupling g23=5z3 *-- =——
] ]
:m NILTNNNY TSSSSSVNNSNNNYN NN
T Origin

Intends to align the motor
shaft to the origin of the
machine.

B Related Objects

Index =iy Name VLl Accessibility PD(.) Unit
Index type Assignment
0x230C |- Index Pulse Search Speed INT RW No rpm

8-7



8. Procedure Function

I
8.6

Absolute Encoder Reset

This function resets the absolute encoder. You need to reset the absolute encoder in the

following cases:

= When you set up the apparatus for the first time

= When you replace the battery after an encoder low voltage alarm has occurred

= When you want to set the multi-turn data of the absolute encoder to 0

When you turn off the power and then it on again after resetting the absolute value encoder,
the multi-rotation data (0x260A) is reset to 0.

B Related Objects

Index =i Name Vel Accessibility PDQ Unit
Index type Assignment

0x2005 |- Absolute Encoder Configuration UINT RW No -

0x260A MultiTurn Data DINT RO Yes rev
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8.7

Instantaneous Maximum Torque Initialization

This function initializes the instantaneous maximum overload rate (0x2604) to 0. The
instantaneous maximum operation overload rate represents the maximum value of the

operation overload rate output instantaneously from the drive.

It displays the maximum (peak) load, between the current time and the time when the servo
is turned on, as a percentage of the rated output. The unit is 0.1%. Power cycling will reset it

to 0.
When the current driving load factor is larger than the
T y stored instantaneous maximum driving overload factor, it is
orque renewed; and this value is displayed in 0x2604.
Instantaneous
Maximum Overload
Value
—— Renewed
----- Not renewed
o000
AN
7
0 t
B Related Objects
Index D Name VLD Accessibility PDQ Unit
Index type Assignment
Ox2604 |- | Instantaneous Maximum INT  |RO Yes 0.1%
Operation Overload
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8.8

8.9

8-10

Phase Current Offset Tuning

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

Measured U-/V-/W-phase offsets are individually stored in 0x2015, 0x2016, and 0x2017. If
an offset is too large, an AL-15 will be generated.

B Related Objects

Index  |oY  [Name Variable | ¢ cessibility | P20 Unit
Index type Assignment
0x2015 |- U Phase Current Offset INT RwW No 0.1%
0x2016 |- V Phase Current Offset INT RwW No 0.1%
0x2017 |- W Phase Current Offset INT RwW No 0.1%

Software Reset

This function resets the servo drive using software. Software reset means restarting the drive
program, resulting in an effect similar to power cycling.

You can use this function in the following cases:

= When changing the parameter settings that require power cycling

= When you have to restart the drive due to an alarm that cannot be reset
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8.10 Commutation

The commutation function gets information about the initial angle of the motor. When using a
motor that is not equipped with a hall sensor, you have to get information about the initial
angle through commutation prior to operation, in order to carry out normal operations.

B Related Objects

Index |30 | Name Variable | »ccessibility | - 0O Unit
Index type Assignment
0x2019 |- Linear Scale Resolution UINT RW No nm
0x201A |- Commutation Method UINT RW No -
0x201B |- Commutation Current UINT RW No 0.1%
0x201C |- Commutation Time UINT RW No ms
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9. Full-Closed Control

9. Full-Closed Control

The full-closed control function is used to read the position feedback signals from a linear encoder and
various encoders on the load side. You can configure the desired system and carry out precision position
control without being affected by mechanical system errors. Basically, the full-closed control system uses
the external position sensor on the load side to carry out position control. The motor-side encoder is used
for speed control. A dual feedback control system, which combines the full-closed control and semi-closed
control, can provide a faster response by using the position data of the high-speed rotating motor encoder

and the load-side external encoder.
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9.1 Full-Closed Control Internal Configuration

The internal configuration of full-closed control is shown below.

Pos. Cmd. +O Position + Velocity + Velocity .
vy Controller Controller Controller Motor Machine
Current
Feedback
Velocity
Feedback
Load Encoder Following Erro
r wing Error _ Load Enc Setup

Load Encoder Following <-O: 9

Error Window 0x2027 ‘}+ Load Encoder Type 0x2021

Load Encoder Following Load Encoder Config. 0x202B

-—0x2028

Error Reset i
ALsa Reverse Ext Enc. Dir 0x2022
(Enc2 Pos Difference) Load EncOder Following
< Error 0x2620 :

Control Mode Dual Feedback
Full-Closed Control Mode | 0x2023 FL’L‘))zﬁi(li;c;)edezrbad( 006TE T
0: Semi-Closed
Load Encoder
< Following Error 0x2620 Numerator 0x2025
Dual Feedback imi
'ﬂ @ LDual Feedbac Conversion Time Constant L-2X2924 Deniminator 0:2026
<
‘: 2: Full-Closed ’ I
Function Details

Semi-Closed

It carries out position control based on the encoder information from the motor.

Advantages

Since it is rarely affected by the vibrations of the machine, you can

raise the servo gain to shorten the adjustment time.

Control
The machine's accuracy can be lowered due to the vibrations of
Disadvantages
the machine even when the motor is not running.
It carries out position control based on information from the position sensor that is
separately mounted on the machine.
The machine's accuracy can be controlled regardless of whether
Full-Closed Advantages ) ) . .
the motor is running or is stationary.
Control

Disadvantages

Since it is easily affected by the vibrations of the machine, it
cannot raise the servo gain too much and the adjustment time

may take longer.

Dual-Feedback

Control

It carries out position control using the position sensor information from either the

motor or the machine.

It has advantages when the sampling rate is low in the external encoder.

Advantages

It operates based on the position information from the motor while

the motor is running and from the machine while the motor is
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stationary to raise the gain and shorten the adjustment time. It can
stop the motor with the accuracy of the machine to improve

control performance.

Disadvantages

LSEeEecrric ‘ 9-3
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9.2

Full-Closed Control Parameter Settings

You can set the full-closed control parameters in the following order.

1. Setting the full-closed control mode

0x2023 Full-Closed Control Mode ALL
Variable Accessi PDO Change Rete
Setting range Initial value Unit
type bility assignment attribute ntive
Power
UINT Oto2 0 - RwW No Yes
cycling
This sets the full-closed control mode.
Settings Setting details
0 Semi-Closed Control (controls using only the motor-side encoder, default value)
1 Full-Closed Control (controls using the load-side position sensor)
Dual-Feedback Control (controls using the motor-side encoder and load-side
2
position sensor)
During semi-closed control, you can view the pure position value of the load
3

encoder through Load Encoder Position Feedback [0x261E].
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2. Setting the load encoder-type

0x2021 Load Encoder Type ALL
Variable Accessi PDO Change Rete
Setting range Initial value Unit
type bility assignment attribute ntive
Power
UINT Oto1 0 - RW No Yes
cycling

This sets the second encoder type on the load side.

Setting value

Encoder type

Not selected

Quadrature, Port A

Quadrature, Port B

BiSS, Port A

BiSS, Port B

Sinusoidal sin/cos, Port B

Analog hall only, Port B

SSI, Port A

SSI, Port B

Panasonic(incremental/absolute), Port A

Panasonic(incremental/absolute), Port B

Tamagawa, Port A

Tamagawa, Port B

EnDat(2.1/2.2), Port A

EnDat(2.1/2.2), Port B

Resolver(R optional only), Port B

Sinusoidal to BiSS, Port A

Sinusoidal to BiSS, Port B

Analog Hall to BiSS, Port A

[\ [ N T N R N B W [ N R U I U R e
o|lo|N|lo|lo|d|lw|d|2|o|@ | (N~ IWINI=O

Analog Hall to BiSS, Port B

20 Nikon, Port A
21 Nikon, Port B
22 Halls, Port A (TBD)

* TBD (To Be Determine) items will be supported through future updates.
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3. Entering load encoder information

0x202B Load Encoder Configuration ALL
Variable Accessibi PDO Change Rete
Setting range Initial value Unit
type lity assignment attribute ntive
Power
UINT 0 to 65535 13 - RW No Yes
cycling

This sets the second encoder, which is attached to the load side.

The setting method is the same as the motor-side encoder setting [0x202A]. When installing an
incremental type encoder, the maximum input frequency of the encoder pulse input to the servo is

5 [MHz].

4. Setting the load encoder direction

0x2022 Reverse Load Encoder Direction ALL
Variable Accessibi PDO Change Rete
Setting range Initial value Unit
type lity assignment attribute ntive
Power
UINT Oto1 0 - RW No Yes
cycling

This sets the rotation direction based on the installation direction of the load-side encoder.

Settings Setting details
0 Forward (CCW)
1 Reverse (CW)

5. Motor encoder - setting the load encoder scale

0x2025 Numerator of External Encoder Scale ALL
Variable Accessi PDO Change Rete
Setting range Initial value | Unit
type bility assignment attribute ntive
Power
UINT 0to 2147483647 0 - RW No Yes
cycling
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0x2026 Denominator of External Encoder Scale ALL
Variable Initial Accessi PDO Change Rete
Setting range Unit
type value bility assignment attribute ntive
Power
UINT 0 to 2147483647 0 - RwW No Yes
cycling

This sets the numerator/denominator scale for the external encoder to ensure the same

scale as the motor encoder,

Phox controls position based on the load (external) encoder.

Examples of scale setting methods

1. Direct connection

structure

This sets the scale so the number of external encoder pulses can be calculated

based on the number of encoder pulses per motor rotation.

Motor encoder

524288[pulse/rev]
specifications
Amount of load
movement/revolutio | 12000[pulse/rev]
n
Number of external encoder pulses x (numerator / denominator) = Number of
motor encoder pulses
Gear ratio
setting 524288 (Numerator)
12000(Number olf extemal encoder = - = 12000(Number of motor encoder pulses)
pulses) 12000 (Denominator)
1!
- r"ﬂ_n“l_ i
1 ) o
. ” L }; _:ml_1\\\\1111\1111\1“\11\11
2. Gearbox - Reduction gear ratio: 1/10
structure - Ball screw lead: 20 mm

- Linear encoder (external encoder): 4 um

If the 1/10-ratio gearbox is installed on the motor, the gearbox shaft rotates 1/10

turns per motor rotation. So, the scale is calculated by multiplying the

deceleration ratio with the number of external encoder pulses.

Motor encoder

specifications

524288[pulse/rev]
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Amount of load
movement/revolutio

n

The movement of the table per rotation of the servo motor equipped with a 1/10
gearbox is
(1/10) * 20 mm = 2 mm. The number of external encoder pulses is calculated as

2 mm /4 um = 500 pulses.

Gear ratio setting

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

524288 (Numerator)

500(Number of external encoder pulses) ———————————— = 524288(Number of motor encoder pulses)
500 (Denominator)

3. Belt-pulley

structure

)) >

- Motor-side pulley diameter: 30 mm

- Rotary-side pulley diameter: 20 mm

- External encoder resolution: 20000 pulse/rev

In the case of a gear and belt-pulley system, the final gear ratio is calculated and
the gear ratio is multiplied by the number of external encoder pulses to produce

the scale.

Motor encoder

specifications

524288[pulse/rev]

Amount of load
movement/revolutio

n

The external encoder rotates at a ratio of 30 / 20 per servo motor rotation. The
number of pulses for the external encoder is calculated as 20000 x (3/2) = 30000

pulses.

Gear ratio setting

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

524288 (Numerator)

30000(Number olf extemal encoder . - - — 588 Number of motor encoder pulses)
pulses) 30000 (Denominator)
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6. Setting the load encoder position error level and initialization

0x2027 External Encoder Following Error Window ALL
Variable Accessi PDO Change | Rete
Setting range Initial value Unit
type bility assignment attribute | ntive
Power
UDINT 0to 2147483647 100000 pulse RwW No Yes
cycling
0x2028 External Encoder Following Error Reset ALL
Variable Initial Accessib PDO Change | Rete
Setting range Unit
type value ility assignment | attribute | ntive
Power
UDINT 0 to 10000 10 Revolution RwW No Yes
cycling

This sets the position error level for the external encoder and the reset range for the error

position value.

[0s261C]Ext Enc

Fallowisg Error

A

AL-54(Encoder2 POS
difference)Generated!

‘\L”/”

[bad028]External Encoder Follontng Ervor Reset

1:1'-.'
A\ Be
‘ m"ﬂﬁ;
ol
Ui
. 1 2 ¥
[0x2027|External Encoder Eﬂ-“m
Following Error Window .
i > £ > £ * reviluthon

Based on the 0x2027 (External Encoder Following Error Window) settings, the AL-54
(Encoder2 POS difference) level can be adjusted.
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For a system where a slip occurs, the 0x2028 (External Encoder Following Error Reset)
settings can be used to set the normal slip range for the following error value.

7. Setting the dual-feedback filter time constant

0x2029 Dual Feedback Conversion Time Constant ALL
PDO
Variable Initial Accessi Change Rete
Setting range Unit assignme
type value bility attribute ntive
nt
UINT 0 to 1000 0 0.1ms RW No Always Yes

In the case of dual-feedback control that refers to an external encoder, the filter time
constant is set to 0.1 ms at the time when the mode switches between semi-closed control
and full-closed control.

As the setting gets close to 0 ms, it refers to the external encoder more. As it gets close to
100 ms, it refers to the motor-side encoder more. It minimizes the vibrations that are
generated due to mechanical characteristics or external factors to shorten the adjustment
time.

Examples of setting the dual-feedback filter time constant

Shortens the time for position adjustment ; Increase the size of the dual feedback filter.

Weighted value of semi-closed control increases. Weighted value of the motor-side encoder

E Vibrations suppressed

Weightgd value of the load-side encoder Weighited value of full-closed control increases.

Decrease the size of the dual feedback filter.

Time
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T
10. Indexing Operation

10.1 Control Type

The PHOX series drive not only supports the operation mode via 0x6060, but also supports
a separate control mode via 0x3000. The control mode can be accessed with the EOE
method. It supports the index position operation mode, which generates the position
command from inside; pulse input position operation mode, which receives a pulse train from
outside; speed operation mode, which controls speed based on external analog voltage and
internal parameters; and torque operation mode, which controls torque with an external
analog voltage, to determine the position.

10.2 Indexing Position Operation

The indexing position mode creates a position profile inside the drive without using an
external, upper-level controller to reach the target position. If you wish to use the index
function, set the control mode (0x3000) to "index mode".

The block diagram of indexing position mode is as follows:

Control Mode : Indexing Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1
B ( L Gear Ratio
Load Indexing ™ 5
Buffer —@_> ] Position Demand Positjon Demand Internal
( Index00 ~ 63 ) V:Iue (0x6062) Val: (0x60FC)
Software Min./Max. Position Limit (0x607D:01/02) @ i + +
! ™ tvy " +
! Gear Ratio |- Position Velocity Torque
Software Position Limit Function Select (0x2400) | Control Control Control
d 4 4 4
Analog Velocity Override Mode (0x222B
g ity [( ) > / >
Trajectory Enc.
Modulo Factor (0x240C) @ »| Generator
Coordinate Select (0x3001) 73\ N
® >
Control Mode (0x3000) (2) N
=/ “1
Start Index Number(0~63) (0x3008) (8) N
=/
Quick Stop Deceleration (0x6085) o
Quick Stop Option Code (0x605A) N
__ Torque Actual Value (0x6077) 72\
« ®
_ Velocity Actual Value (0x606C) 6 Gear Ratio Velocity
- N Inverse W Calculation
Position Actual Internal
_ Position Actual Value (0x6064) @ Gear Ratio Value (0x6063) Position
- 4 | Inverse | Calculation
_ Pulse Output (A/B/Z Phase) Encorder Output Pulse
- Regeneration
|
2
Position Demand » L +
Trajector:
Value (0x6062)  (© Aoy
. - o ra
Following Error Actual Value (0x60F4) Eositionliindowk(0x6057) ePosition
« O o Ol 1 .
: = Drive Status |
5 . | —
Following Error Window (0x6065) ! Output1(0x2121.04, 10) Ap°s’t’°'_1 Position +
) v ! ettt WindowTime |¢-{ Reached Window [&-{ )«{(8)-e-
pavejSiatys Followd Folowin ' (0x6068) Comparator Ry
Output1(0x2121.01) ollowing oflowing ! v
pomEmsadeassnaoatono Error TimeOut [«-1 Error Window [«-- Position Actual
. (0x6066) Comparator . Value (0x6064)
Following Error Position Reached
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B Related Objects

Index ol Name Vel Accessibility '.DDO Unit
Index type Assignment

0x2121 - Drive Status Output1 UINT RO Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu

- Software Position Limit - - - -

0 Number of entries USINT RO No -
0x607D

1 Min position limit DINT RW No uu

2 Max position limit DINT RW No uu
0x6085 - Quick Stop Deceleration UDINT RwW No UuU/s?
0x605A - Quick Stop Option Code INT RW No -
0x60B1 - Velocity Offset DINT RwW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms

- Gear Ratio - - - -

0 Number of entries USINT RO No -
0x6091

1 Motor Revolutions UDINT RW No -

2 Shaft Revolutions UDINT RW No -
0x240C - Modulo Factor DINT RW No uu
0x3000 - Control Mode UINT RW No -
0x3001 - Coordinate Select UINT RwW No -
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0x3006 - Encoder Output Pulse UDINT RwW No Pulse
0x3007 - Encoder Output Mode UINT RW No
0x3008 - Start Index Number(0~63) UINT RW No -
0x3009 - Index Buffer Mode UINT RW No -
0x300A - IOUT Configuration UINT RwW No -

- Index 00 - - - -

0 Number of entries USINT RO No -

1 Index Type UINT RwW No -

2 Distance DINT RwW No uu

3 | Velocity DINT RW No UU/s

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

6 Registration Distance DINT RW No uu

7 Registration Velocity DINT RW No UU/s

8 Repeat Count UINT RW No -

9 Dwell Time UINT RwW No ms

10 | Next Index UINT RW No -

11 |Action UINT RW No -
0x313F - Index 63 - - - -
0x222B - Analog Input Function Select UINT RwW No -
0x221C _ ég:llgg Torque Input(command/limit) UINT RW No 0.1%/\V
0x221D ) grfwlegtg Torque Input(command/limit) INT RW No mv
Ox221F | - |Analog Velocity INT RW No mv

Input(command/Override) Offset
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B Internal Block Diagram of Indexing Position Mode

Load
Indexing
Index 00 | Buffer {1)—» |/_ Bl
IndexType [ 0x3100:01 (Index
ype [ 0x3100:01 | 00-63)
Distance | 0x3100:02
) /" Index00763 | /  Ox607D:01 /7 0x607D:02
Velocity | 0x3100:03 : Distance i : Min. Position > ': Max. Position !
3 [uu] y Limit [UU] AN / Limit [UU] i
Acceleraton | 0x3100:04 3 < N /
Deceleration | 0x3100:05 !
f 0x2400 1 : > N
Registration Distance 0x3100:06 { Software Position I - P>
3 it Function Select ;& >
Registration Velocity | 0x3100:07 ‘
/" Index00763 %\ [ Ox605A r 0x6085
Repeat Count | 0x3100:08 | Acceleration | ; Quick Stop ‘» « Quick Stop Dec. | ( :)
) \ [UU/s~2] /% OptionCode /™ 7y [uusr2]
Dwell Time | 0x3100:09 h 4 * ;o i
Next Index | 0x3100:0A Trajectory
! Generator
Action y ) 4 . H
' /" Index 00763 | ¢
! : Deceleration i =
| A [UU/s*2] p Jmmmmmmmemmsemoeooee N
7777777777777777777 g el { Index 00763
/" Analog Input2 i | Velocity |
{  12otAD ' \;,,,,,,[E’,L,’fﬂ& ,,,,, /
\ A-OVR / |
R " | Analog Velocity Override T - >
——p Mode [ ox2228 =T "
»
Offset 0x221F | 0x240C 1
S 1\ Modulo Factor />~
/ 0x3001 | \
S \ Coordinate Select | A@ >
! 0x3000 ‘- N v 3
;T 03007 \\‘. i Control Mode /, O—P
| Start Index R (4) >
A Number(0~63) [
77777777777777777777 . < 5) >
T
i Velocity Offset .
[UU/s] AN
. P  Gear Ratio
Velocity
S, . Feed-Forward +
/ 0x60FC | Gain
w,  Position Demand !
P . 7\ Internal Value [pulse] / Filter +
1 0x6062 1 ' T
v Position Demand | H
‘.\ Value [UU] /' Gear Ratio ;' Smoothing Position Control
R — g | Position Command Filter + P Gain +
. » Motor 0x6091:01 -‘-b Filter Time Gain 1
A . +
Shaft [ 0x6091:02 Average Gain 2
Filter Time
/"0x60BA or 0x60BC
{ Touch Probe 172} 0B
i  PositveBdge i i ‘Touch Probe 1/2 | e |
ST OxeoFa T \ 'i\ Negative Edge | { _0_’(6063 4
i Following Error i \__Position Value[UU] / . Position Internal H
| ollowing Error 4. / '\ Actual Value [pulse]

. Actual Value [UU] /

Position Reached :w

in Statuswor  ;

< o Position

7 Pulse Output %,
A phase
B phase
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10.2.1 Setting the Coordinates

For indexing mode, two coordinate’s types can be used as shown below.

B Linear Coordinate Type

Linear coordinates display position values in the range of —2147483648 to
+2147483647. If it rotates clockwise and exceeds +2147483647, the minimum value —
2147483648 is displayed. If it rotates counterclockwise and exceeds —2147483648, the
maximum value +2147483647 is displayed.

A

+2147483647

/

—2147483648

Forward Rotation Reverse Rotation
For the 6 PTP position controls below, the control mode (0x3000) should be set to linear

coordinates.

Absolute Move

For absolute movement, the final moving distance is calculated by subtracting the target distance
from the current position.

Relative Move
For relative movement, the final moving distance is the target distance.
Registration Absolute Move

When the REGT signal is received from the outside while moving to the target position, it switches
to the registered speed and distance and moves to the new target position (absolute value).

Registration Relative Move

When the REGT signal is received from the outside while moving to the target position, it switches
to the registered speed and distance and moves to the new target position (relative value).

Blending Absolute Move

After receiving a new position command while driving to the target position, it subsequently drives
to the new target position (absolute value) after driving to the existing target position.

Blending Relative Move

After receiving a new position command while driving to the target position, it subsequently drives
to the new target position (relative value) after driving to the existing target position.
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B Rotary Coordinate Type

Rotary coordinates only display a positive position value. The display range changes
depending on the modulo factor settings. The position value is displayed in the range of
0 to Modulo Factor-1.

If it rotates clockwise and exceeds the value of Modulo Factor-1, the minimum value 0 is
displayed. If it rotates counterclockwise and exceeds the value of 0, the maximum value
Modulo Factor-1 is displayed.

Position

A

Modulo Factor

Forward Rotation Reverse Rotation

For the 5 PTP position controls below, the control mode (0x3000) should be set to rotary
coordinates. In this case, the modulo factor should be set correctly.

= Rotary Absolute Move

The operating direction is determined based on the relationship between current position and the
Distance value to perform the position operation. It does not necessarily follow the shortest path.
Depending on the Distance value, it can only rotate within one cycle (the value set in modulo
factor).

= Rotary Relative Move
If Distance is a positive (+) value, the position operation is performed in the positive direction. If
Distance is a negative (-) value, the position operation is performed in the negative direction.
Depending on the Distance value, it can rotate more than one cycle (the value set in modulo factor).
= Rotary Shortest Move

The operating direction is determined based on the shortest distance from the current position to
perform the position operation. Depending on the Distance value, it can only rotate within one cycle
(the value set in modulo factor). Distance is processed as absolute value.

= Rotary Positive Move

The position operation is always conducted in the positive (+) direction. Depending on the Distance
value, it can only rotate within one cycle (the value set in modulo factor). Distance is processed as
absolute value.

= Rotary Negative Move

The position operation is always conducted in the (-) direction. Depending on the Distance value, it
can only rotate within one cycle (the value set in modulo factor). Distance is processed as absolute
value.
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10.2.2 Index Structure

The index structure is as follows:

Item

Description

Linear

Index Type

0 : Absolute Move

1 : Relative Move

2 : Registration Absolute Move

Coordinate

3 : Registration Relative Move

4 : Blending Absolute Move

5 : Blending Relative Move

Rotary

6 : Rotary Absolute Move

7 : Rotary Relative Move

Coordinate

8 : Rotary Shortest Move

9 : Rotary Positive Move

10 : Rotary Negative Move

Distance

-2147483648 to +2147483647 (unit: UU")

Velocity

1 to 2147483647 (unit: UU/s)

Acceleration

1 to 2147483647 (unit: UU/s2)

Deceleration

1 to 2147483647 (unit: UU/s2)

Registration Distance

-2147483648 to 2147483647 (unit: UU)

Registration Velocity

1 to 2147483647 (unit: UU/s)

Repeat Count

1~65535

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

2 : Next Index

*UU: User Unit
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10.3 Pulse Input Position Operation

The servo drive provides the mode that determines the position using the pulse train input
from an external controller. If you wish to use the pulse input type position control mode, the
control mode (0x3000) should be set to "pulse input-type position control mode".

The block diagram of pulse input position mode is as follows:

Control Mode : Pulse Input Position
Torque Offset (0x60B2)

Velocity Offset (0x60B1) Gear Ratio
Pulse Input ( PF+/PF- , PR+/PR- ) ~ Position Demand Positjon Demand Internal
1 > Value (0x6062)  Valug (0x60FC)
4 $
© | '
|

+
— ty r M
Pulse Input Logic (0x3003) —'o->| Gear Ratio |-u PC:::IF::I‘ |—>< >—>| ‘gm 3,’,1‘,“;
A h

3 3
Pulse Input Filter (0x3004)
Pulse
Input Enc.
Setup
Control Mode (0x3000)
>
_ Torque Actual Value (0x6077) i~
< ®
_ Velocity Actual Value (0x606C) e Gear Ratio Velocity
- N Inverse Calculation
Position Actual Internal
_ Position Actual Value (0x6064) ®) Gear Ratio Value (0x6063) Position
- = | inverse | Calculation
_, Pulse Output (A/B/Z Phase) Encorder Output Pulse
- Regeneration
|
Position Demand » 1 0
Trajecto
Value (0x6062) @ " _ Ger{erat(;?"
 Following Error Actual Value (0x60F4) * BositioniWindoWi(0x6067) ePosition
“ O o 1 .
: = Drive Status |
Following Error Window (0x6065) E Output1(0x2121.04, 10) Position Position ©
) v : R s s *---] WindowTime [&-{ Reached Window [&-{ )«{(8)-e-
WA S Followi Follow f (0x6068) Comparator o £
Output1(0x2121.01) ollowing ollowing 1 v
(feemtessnsonsmasasess Error TimeOut |&-{ Error Window |-~ Position Actual
. (0x6066) Comparator . Value (0x6064)
Following Error Position Reached
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B Related Objects

Index Ir?c:jgx Name Va}qr/isgle Accessibility Assli:;aronent Unit
0x2121 - Drive Status Output1 UINT RO Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RwW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RwW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RwW No uu
0x6068 - Position Window Time UINT RwW No ms

- Gear Ratio - - - -

0 Number of entries USINT RO No -
0x6091

1 Motor Revolutions UDINT RwW No -

2 Shaft Revolutions UDINT RwW No -
0x240C - Modulo Factor DINT RwW No uu
0x3000 - Control Mode UINT RwW No -
0x3001 - Coordinate Select UINT RwW No -
0x3003 - Pulse Input Logic Select UINT RW No -
0x3004 - Pulse Input Filter Select UINT RW No -
0x3005 - PCLEAR Mode Select UINT RwW No -
0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No
0x222B - | Analog Input Function Select UINT RW No
0x221C ) gggllgg Torque Input(command/limit) UINT RW No 0.1%/V
0x221D ) Analog Torque Input(command/limit) INT RW No mv

Offset
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B Internal Block Diagram of Pulse Input Position Mode

0x60B1
Velocity Offset
[uu/s]

. p| Gear Ratio

Velocity
GREFE Feed-Forward +
i
 0x6062 Position Demand Gain
Position Demand
Pulse Input Value [UU] Internal Value

Filter

FP+[FP-
RP+/RP-

; Pulse Input Setup Gear Ratio Smoothing Position Control
_®_.‘—’ | Position Command Filter + P Gain +
. Logic " Motor | 0x6091:01 Filter Time Gain 1
»
" Average 4 - .
Filter 0x3004 Shaft 0x6091:02 Filter Time Gain 2
0x3000
Control Mode 0x60BA or 0x60BC
Touch Probe 1/2
Positive Edge Touch Probe 1/2
Position Value[yy] Negative Edge
> 9 e 0x6063
Position Value[UU
O0x6OF4 uu] Position Internal
Following Error Actual Value [pulse]
. Actual Value [UU] + N
. __________ Gear Ratio i
o ' Inverse ~
0x2121: 04, 10 T
Drive Status Position Reached Window ! - -
Output 1 Comparator ! Gain Conversion
Position H
Window Mode
TimeOut 0x6066
0x6064 Time1
Position Actual
: ::::: Encoder Output Pulse Value [UU] Time2
Regeneration iti
Z phase g W?utmg
OutPulse 0x3006 Time1
<% Waiting
Output 0x3007 Time2
Mode

Analog Input1
16bit A/D
A-TLMT

Analog Torque Limit

Scale | o0x221C L~
~
t

0x60B2 Torque Notch Filter
Torque Offset Feed-Forward v+ -
[0.1%] 7 p{ can [oxet0E | > it
" )
Velocity Filter | Ox210F P[Pl Gain Conversion Frequency  Width Depth
FLimti.t o 1 [Toxes01 | [ ox2502 | [ o0x2503 |
unction
. Speed Control Mode o 2 [‘oxzs04 | [ ox2505 | [ ox2s06 |
P Gain 1 Gain Torque ) 4
_@ > L » L p 3 [‘oxa507 | [oxzs08 | [ ox2509 |
| g RRCTl 0] e NI je%ag
4 [ ox250a | [ ox2508 | [ oxes0C |
2 Ace.
Gear Ratio | Following ¢
Inverse Error Torque Command

Filter

Speed Feedback
Fiter 1
Time Disturbance 2

Y Observer

Gain 0x2512 ¢
Filter Torque Limit
Velocity Y

Calulation Select
Ext. Positive -_
Ext. Negative | 0x2112
Gain - Positive

Negative

0x606C
Velocity Actual
Value [UU/s]

0x6077
Torque Actual
Value [0.1%]

Current Control

o Positon
Calulation

0x6074
Torque Demand

Value [0.1%] Max.
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10.4 Speed Operation

The speed operation mode is used to control the speed by applying a digital input-type speed command to

the servo drive using the parameter settings inside the servo drive and by applying an analog voltage-type

speed command received from an upper-level controller to the servo drive.

Set the control mode [0x3000] to 2 and select the speed command switch [0x231A] depending
on the method with which you want to command the servo drive.

The block diagram of the speed operation mode is shown below.

Control Mode : Velocity
Torque Offset (0x60B2)

Analog Velocity Command(A-OVR)

Digital Velocity Command(SPD1, SPD2, SPD3)

o
@+7~£*

Velocity Demand
Value (0x606B)
A

b Velocity Torque
Generate [ Control Control
Analog Velocity Command Scale(0x2229) ~ Velocity A A
Command
Velocity Command Switch Select(0x231A)
1 Enc.
Control Mode(0x3000)
_ Torque Actual Value (0x6077)
_, Velocity Actual Value (0x606C) Velocity
- Calculation
_ Position Actual Value (0x6064)

Target Velocity »

(OX60FF) @

Target Reached in
Statusword (0x6041.10)[ Velocity Window
""""""""""" Time (0x606E)

+ -
Velocity Reached 4_____6‘
1 Window

<_
Comparator Velocity Window

Velocity Reached

(0x606D)
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B Related Objects

Index Ir?c:jgx Name Ve;)r/i;(l;le Accessibility Assli:;aronent Unit
0x2121 - Drive Status Output1 UINT RO Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RwW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RwW No uu
0x6068 - Position Window Time UINT RwW No ms
0x3000 - Control Mode UINT RwW No -
0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No
0x2200 - Digital Input Signal 1 Selection UINT RwW No -
0x2201 - Digital Input Signal 2 Selection UINT RwW No -
0x2202 - Digital Input Signal 3 Selection UINT RwW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2204 - Digital Input Signal 5 Selection UINT RW No -
0x2205 - Digital Input Signal 6 Selection UINT RW No -
0x2206 - Digital Input Signal 7 Selection UINT RW No -
0x2207 - Digital Input Signal 8 Selection UINT RW No -
0x2208 - Digital Input Signal 9 Selection UINT RW No -
0x2209 - Digital Input Signal 10 Selection UINT RW No -
0x220A - Digital Input Signal 11 Selection UINT RW No -
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0x220B Digital Input Signal 12 Selection UINT RwW No -
0x220C Digital Input Signal 13 Selection UINT RwW No -
0x220D Digital Input Signal 14 Selection UINT RwW No -
0x220E Digital Input Signal 15 Selection UINT RwW No -
0x220F Digital Input Signal 16 Selection UINT RwW No -
0x222B Analog Input Function Select UINT RW No

0x221C égsllgg Torque Input(command/limit) UINT RW No 0.1%/N
0x221D g?legtg Torque Input(command/limit) INT RW No mv
O0x221F ﬁgﬂ&go\rﬁrlggir?c/i/Override) Offset INT RW No mV
0x2227 égilsotgr:{elocity Command Filter Time UINT RW No )
0x2229 Analog Veloc?ty Command Scale INT RW No -
0x222A ﬁg\ila?g Velocity Command Clamp UINT RW No )
0x2312 Multi-Step Operation Speed 1 INT RW No -
0x2313 Multi-Step Operation Speed 2 INT RW No -
0x2314 Multi-Step Operation Speed 3 INT RW No -
0x2315 Multi-Step Operation Speed 4 INT RW No -
0x2316 Multi-Step Operation Speed 5 INT RW No -
0x2317 Multi-Step Operation Speed 6 INT RW No -
0x2318 Multi-Step Operation Speed 7 INT RW No -
0x2319 Multi-Step Operation Speed 8 INT RW No -
0x231A Velocity Command Switch Select UINT RW No -
0x2227 Analog Velocity Command Filter Time UINT RW No )

Constant
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B Internal Block Diagram of Speed Operation Mode

Analog Velocity Command
(A-OVR)

or
Digital Velocity Command

(SPD1, SPD2, SPD3) Speed

Limit

Ox2229
Analog Velocity
Command Scale

X
Velocity Command

A 4

Generate
Velocity
Command

0Ox3000
Control Mode

Ox6064
Position Actual
Value [UU]

Ox606B
Velocity Demand
Value [UU/s]

P

h 4

Processing Acc./Dec.
Speed Command

Acc. Time

Dec. Time

S-curve Time

Servo-Lock
Function

Select

A

Ox60B2
Torque Offset
[01%]

Velocity
Limit
Function

Torque
Feed-Forward

Filter

Speed Control
P Gain

| Gain

Speed Feedback

Ox606C Filter
Velocity Actual .
Value [UU/S] Time Disturbance 2
7'y Observer
N Gain Ox2512
Ox6077 Filter
Tsro:}ue é)clli;]al Torque Limit
alue [0.1%) Velocity A
Calulation Select
Ext. Positive
Current Control
Ext. Negative
<
Positon . .
¢ . Calulation Gain , Positive
Torque Demand
Value [0.1%] Max. Ox6072

Gain Conversion
Timel
Time2
Waiting
Timel
oz [o2m]
v+ Notch Filter
Adaptive
> Filteg;t;r;:ﬁon
* Frequency Width Depth
P/PI Gain Conversion 1 [ox2s01 | [ox2502 | [[0x2503 |
P/PI
Mode 2 [ox2504 | [ ox2505 | [ ox2506 |
Torque
3 [ox2507 | [ ox2508 | [ ox2509 |
Speed
4 | Ox250A | |0x2503| | Ox250C |
Acc. ¢
Torque Command

Filter
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o
10.5 Torque Operation

In torque operation mode, the servo drive receives the voltage that corresponds to the desired torque from
an upper-level controller to control tension or pressure on the machine.

Please set control mode [0x3000] to 3.

In order to input the command, apply -10 V to +10 V voltage to the No. 7 and 8 pins of the I1/0O
connector.

The block diagram of the torque operation mode is shown below.

OP Mode : Torque
Torque Offset (0x60B2)

Analog Torque Command(A-TLMT) 31
+
+
| Velocity Torque
Generate d | Control Control
Analog Torque Input(command/limit) Scale(0x221C) ~ Torque A 4
. »| Command
Analog Torque Input(command/limit) Offset(0x221D) ~
Analog Torque Command Filter Time Constant(0x2228) o Enc
Speed Limit Value at Torque control Mode(0x230E)
_ Torque Actual Value (0x6077) ®)
hl o
_, Velocity Actual Value (0x606C) A Velocity
- = Calculation
_ Position Actual Value (0x6064) 3) Position
- = Calculation
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B Related Objects

Index =il Name Vel Accessibility '.DDO Unit
Index type Assignment
0x2121 - Drive Status Output1 UINT RO Yes -
0x2122 - Drive Status Output2 UINT RO Yes -
0x6062 - Position Demand Value DINT RO Yes uu
0x60FC - Position Demand Internal Value DINT RO Yes pulse
0x6063 - Position Actual Internal Value DINT RO Yes pulse
0x6064 - Position Actual Value DINT RO Yes uu
0x60B1 - Velocity Offset DINT RW Yes UU/s
0x60B2 - Torque Offset INT RW Yes 0.1%
0x606C - Velocity Actual Value DINT RO Yes UU/s
0x6077 - Torque Actual Value INT RO Yes 0.1%
0x6065 - Following Error Window UDINT RW No uu
0x6066 - Following Error Timeout UINT RW No ms
0x6067 - Position Window UDINT RW No uu
0x6068 - Position Window Time UINT RW No ms
0x3000 - Control Mode UINT RW No -
0x3006 - Encoder Output Pulse UDINT RW No Pulse
0x3007 - Encoder Output Mode UINT RW No -
0x222B - Analog Input Function Select UINT RW No
0x221C ) Analog Toque Input(command/limit) UINT RW No )
Scale
0x221D ) Analog Toque Input(command/limit) INT RW No )
Offset
_ | Analog Toque Command Filter Time )
0x2228 Constant UINT RwW No
Speed Limit Value at Torque Control
0x230E - UINT RW No -
Mode
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B Internal Block Diagram of Torque Operation Mode

Gain Conversion

Mode

Analog Torque
Command(A-TLMT)

Timel

Velocity Limit Time2

| Value at Torque
—O ° P Generate Contorl Mode Waiting
Torque Timel
Command Waiting

A 4

Notch Filter
Adaptive

Filter function

Select
Frequency Width Depth

Veloaity P/Pl Gain Conversion 1 [ox2s01 | [ox2502 | [[0x2503 |

Euncti P/PI
unetion Speed Control Mode 2 [ox2504 | [(ox2s05 | [ ox2506 |

P Gai | Gai
R ain ain Torque Ox2ms p 3 [ox2507 | [ox2508 | [Ox2509 |
| Speed 4 [ox2s0A | [ ox2s08 | [ox2soc |

Acc.

L Folowing v

Torque Command
Filter

\ Speed Feedback 1
Ox606C Filter

Velocity Actual .
Value [UU/s] Time m
‘ v

Ox6074
Torque Demand
Value [0.1%]

Ox6077
Torque Actual
Value [0.1%] Velocity
Calulation

Analog Torque
command Scale

Analog Torque
Current Control @ command Offset

< ¢
<
fion Ac aion can [Oaon ] [[oxzm |
Position Actual Calulation
Value [UU]

Ox6063
Position Internal
Actual Value [pulse]
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10. Indexing Operation

10.6 Indexing Position Operation

10.6.1 Index Concept

An index is composed of the distance, velocity, acceleration, deceleration, registration
distance, registration velocity, repeat count, dwell time, next index, and action as shown
below. For details on each element, refer to the information below.

B Distance

This is the moving distance of each index (unit: UU). You can set an absolute moving
distance or relative moving distance.

The final moving distance for absolute movement is calculated by subtracting Distance from
the current position. The final moving distance for relative movement is Distance.

For the speed/acceleration patterns shown below, the final moving distance is the area.

N
Speed

Area = Moving Distance

Final Moving Distance (+

.7
Time

\)

Final Moving Distance (-)
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10-20

B Velocity

Sets the target speed for index operation (unit: UU/s).

Velocity is set with positive (+) values only regardless of the moving distance. The sign of the

target speed depends on whether Distance is positive or negative.

If the moving distance is not sufficient compared to the speed and acceleration/deceleration

settings, a triangular pattern may appear where the target speed is not reached.

Target Speed
= +2000[UU/s]

.7
Time
Pattern when moving
distance is not enough

Target Speed
=-2000[UU/s]

B Acceleration and Deceleration

Set the acceleration and deceleration for the index operation. It supports asymmetric
acceleration/deceleration operation where acceleration and deceleration are set differently.

If velocity = 1000 UU/s, acceleration = 10000 UU/s?, deceleration = 20000 UU/s? as
indicated below, the acceleration time for reaching the target speed is 100 ms (=1000 UU/s /

10000 UU/s?) and the deceleration time is 50 ms = (1000 UU/s / 20000 UU/s?2).

N
Speed
Asymmetric Acceleration/Deceleration Pattem
1000[UUIs] 4 ' '
Acceleration Deceleration Speed
= 10000[UU/s? = 20000[UU/s?]
N
P N Kk N i 7
h i ) ( Time
Acceleration Time Deceleration Time
=100[ms] =50[ms]



10. Indexing Operation

B Registration Distance and Registration Velocity

If the index type is registration absolute or registration relative, you can change the operation
speed and moving distance with a REGT signal received from outside.

The moving distance after the REGT signal is received is determined by the registration
distance.

The meaning of registration distance and registration velocity are defined below.
= Registration Distance

This is the moving distance after the REGT signal is received from outside (unit: UU).
= Registration Velocity

This is the target speed after the REGT signal is received from outside (unit: UU/s).

When speed changes during registration, the acceleration/deceleration is the same as the
original acceleration/deceleration.

N
Speed

Velocity

Registration Distance

Registration (Travel distance after REGT

Velocity” - signal is received)
N
H 7
i ! i Time
i i ! i
1 1 \ 1
1 1 \ 1
1 ' 1
i I i
1 1
REGT : [ ] :
I | I
i I i
INPOS i : —
L i
! 1
1 '
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10. Indexing Operation

B Repeat Count

The index repeats the operation based on the value set for the repeat count.

In the case of an index repeat operation, the value set for the dwell time does not apply.

N
Speed

Index n1 Index n1 Index n1
Repeat H Repeat H Repeat H
once twice three times

START |—|

INPOS

Index n2

y

. 7
Time

H Dwell Time

This sets the dwell time between index operations (unit: ms).

Dwell time is applied after the operation pattern of the corresponding index has been
generated as shown below.

N
Speed

Index n2 Index n3

AN
. 7
Time

! k—
H 1 100[ms]; 150[ms]
START i_l i

i
1
INPOS i 1 1
1
1
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10. Indexing Operation

B Next Index

If the index action is set to Next Index (setting 2), it sets the number for the next index that
will be automatically executed after the current index has finished.

For more information, please refer to the explanation about the next index in the Action
section below.

B Action

For indexing position mode, the following three kinds of actions can be used depending on
the index action.

= STOP

If the index action is set to Stop (setting 0), the entire sequence is terminated after the current index
has finished.

If a Start signal is received from outside, an indexing position operation starts from the index (0 -
63) set in Start Index (0x3008).

N
Speed

Index nl Index n3

il
i}

N4

Time

START rl

INPOS

EOS

j
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10. Indexing Operation

= Wait for Start

If the index action is set to Wait for Start (setting 1), Next Index is executed according to the Start
signal input after the current index has finished.

The index that is executed after the Start signal is determined by the ISEL 0 - 5 (Index Select)
signal. In this case, the index is irrelevant to the value set in Next Index.

N
Speed
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
] ] ] ] ]
1 1 1 1 1
/ Index n1 \ i i Index n2 i i Index n3 i
o0 0 A A \
! i \ —>
1 Time
i i
1 1
' g
1

n3

ISELO~5 ceo X

INPOS cee I_l I_l I_
EOS cer |—| |—| |—

] ]
[} [}
) )
] ]
[} [}
] ]
) )
: :
[} [}
START coe ! | | !
: :
[} [}
] ]
[} [}
) )
: :

>

= Next Index

If the action for the index is set to Next Index (setting 2), the index that is set as Next Index is
executed after the current index has finished.

Even if you do not enter a digital input signal (Start, ISEL 0 - 5), it can automatically operate with
the index that was entered in advance.

N
Speed

Index 1

T

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

START |_|
]
i . ]
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10. Indexing Operation

= Examples of action settings

If you combine Wait for Start and Next Index, you can configure a bifurcated sequence as shown
below.

In this case, you should set the Index 3 action to wait for Start.

N X: Don"
Speed on't Care
1 1
E Index 5 E
i or i
! Index 7 !
1 1
1 1 1 1 1 1 i Time
1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
[ i i i i i i
= P = P =
START '—| i i i i i i
T T T 7 1 T T T
1 1 1 1 1 1 1 1
ISELO~5 | F x4 X tsor7 | X A | Index 5 | | Index 7 |
| - o - [y — [
1
INPOS , 1 ] 1 —
i P i i P i
1 1 1 1 1 1
BOS| ¢ P | I P :

LS'ELEC’T'R’IC ‘ 10-25




10. Indexing Operation

10.6.2 Index Type

The PHOX drive supports a total of 11 index types for the indexing position mode as shown
below.

10.6.2.1 Absolute / Relative Move

These are the most basic PTP (Point-to-Point) operation types that move to absolute or
relative positions based on speed and acceleration.

B Absolute Move

The final moving distance is calculated by subtracting the current position from the Distance
input value. (= Distance — Current Position)

E.g. Performing absolute move with Distance = 1000 when the current position value is 500

AN
Speed Absolute Move ) . .
Final Moving Distance

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

N
. 7
Time

H Relative Move

The final moving distance is the Distance input value.

E.g. Performing relative move with Distance = 1000 when the current position value is 500

N .
Speed Relative Move

Final Moving Distance
=1000[UU]

AN

. 7
Time
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10. Indexing Operation

10.6.2.2 Registration Absolute / Relative Move

You can change the operation speed and moving distance with the REGT signal.

This function is similar to the motion pattern creation in the previous model, the VP-3
(position operation after feeder and sensor).

B Registration Absolute Move

This carries out the absolute movement with the value set in Distance. When the REGT
signal is received while moving, it moves with the position and speed set in Registration
Distance/Velocity. The moving distance after the REGT signal is received is set in
Registration Distance.

B Registration Relative Move

This carries out the relative movement with the value set in Distance. When the REGT signal
is received while moving, it moves with the position and speed set in Registration
Distance/Velocity. The moving distance after the REGT signal is received is set in
Registration Distance.

N
Speed

Velocity

Area:
Travel distance after REGT

Registration . ) ;
signal is received

Velocity~

REGT

INPOS
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10. Indexing Operation

10.6.2.3 Blending Absolute / Relative Move

This operation type combines continuous indexes into one operation pattern.

When each index is finished, it does not stop at 0 velocity, but operates using the Next Index.

AN
Speed

/ Index n1 \ Index n2 / Index n3\
N
7

START I_l

INPOS

1
1
.

AN
Speed

/Index nl| Index n2 [Index n3\

START I_l

INPOS

A\ 4

Time

|
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10. Indexing Operation

10.6.2.4 Rotary Absolute / Relative Move

B Rotary Absolute Move

This can only be used when the coordinates are set to rotary coordinates.

The rotation direction is determined by the relationship between the start position and
command position. If the start position is smaller than the command position, it rotates
clockwise. In the opposite case, it rotates counterclockwise. At this time, it does not
necessarily follow the shortest path.

You can set one or more turns for Distance (Modulo Factor: The value set in 0x240C) and
enter a negative value (if Modulo Factor is 360°, -90° and 270° are the same). In this case,
final position is determined considering the Modulo Factor. This is useful as you can enter a
negative value to set it to rotate counterclockwise and pass the zero position.

Depending on the command value, it can rotate one turn or more.

The figure below shows an example of moving from 30° to 240° clockwise and from 300° to
240° counterclockwise.

0 30°
300°
270° 90°
240°
180°
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10-30

B Rotary Relative Move

This can only be used when the coordinates are set to rotary coordinates.

If the command (Distance) is positive (+), it moves in the positive direction. If it is negative
(-), it moves in the negative direction. You can set one or more turns for Distance (Modulo
Factor: The value set in 0x240C) and rotate one or more turns depending on the command
value.

The figure below shows an example of moving +180° from 30° to 210° and moving -120°
from 30° to -90°.

0 30°

-90° 90°

210°
0 180°

10.6.2.5 Rotary Shortest Move

This can only be used when the coordinates are set to rotary coordinates.

The operation direction is determined by which moving distance is shorter between the
forward and reverse directions.

It only rotates within one cycle (Modulo Factor: The value set in 0x240C). The value set in
Distance is processed as an absolute value.

The figure below shows an example of moving from 30° to 310° counterclockwise and from
300 to 180° clockwise, both of which are the shortest paths.

I 3
310 60° 60°
270° 90° -90° 90°
240° 240°
210 180° 210 180°



10. Indexing Operation

10.6.2.6 Rotary Positive / Negative Move

B Rotary Positive Move

This can only be used when the coordinates are set to rotary coordinates.

It always moves in the positive (+) direction regardless of the start position and command
position (Distance).

It only rotates within one cycle (Modulo Factor: The value set in 0x240C). The value set in
Distance is processed as an absolute value.

The figure below shows an example of moving from 300° to 30° and from 30° to 180°
clockwise.

30°
300°

270° 90°

180°

B Rotary Negative Move

This can only be used when the coordinates are set to rotary coordinates.

It always moves in the negative (-) direction regardless of the start position and command
position (Distance).

It only rotates within one cycle (Modulo Factor: The value set in 0x240C). The value set in
Distance is processed as an absolute value.

The figure below shows an example of moving from 60° to 340° and from 340° to 180°
counterclockwise.

340° 0

60°

270° 90°

180°
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10.6.3 Functions of Index Input Signals

B Pause

The current index operation pauses when a pause signal (rising edge) is received during the
index operation.

It moves the remaining distance when a pause signal is received again (rising edge).

N
Speed
1
1
1
| =
! Remaining distance .
! T s e
H received «
i i i i o7
| | ] I Time
1 1 ) 1 1
! ! : ! :
! | 1 | |
1 ! 1 1
: : ! :
START I_I H H H
1 ; 1 1
| i | |
SVON § \ § i
1 ; ' -
i : i ’
1
PAUSE H I_I I_I H
| < N i
1 1 1
INPOS | 1 1 I
L L L
1 ] 1 1
H STOP

When a stop signal is received (rising edge), it stops with Stop Deceleration (0x6085) and
terminates the index operation sequence.

When a start signal is received, it starts the operation from the index set in Start Index
(0x3008).

N
Speed Deceleration pattern

~~ When Stop is received
Original
deceleration
pattern

N
) 7
Time

START rl
SVON _l

STOP
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B HSTART (Start return to origin), ORG (Return to origin complete)

When HSTART is received (rising edge), it starts returning to the origin. The HSTART signal
that is received while returning to the origin is ignored.

Once it has returned to the origin, the ORG (Origin: Origin return complete) signal is output.
If it starts returning to the origin, the ORG signal is reset to 0.

Speed N

Switch Search Speed

3

B N

I
Time

Zero Search Speed

Switch Search Speed

HSTART

POT

|

HOME
Index(2) Pulse

— !
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B JSTART (Jog operation start)/JDIR (Jog operation direction)

In the case of machine adjustment and origin position alignment, you can use jog operation
to move to an arbitrary position. The JSTART signal that is received from outside is used to
start jog operation. The JDIR signal that is received from outside is used to change the
rotation direction to run the servo motor. If you want to stop, use the stop signal that is
received from outside. If the JSTART signal is on, it is in the speed control mode. If the
JSTART signal is off, it switches to the previous operation mode.

Related Objects Details

Jog Operation Speed (0x2300)

Speed Command Acceleration Time (0x2301) Refer to 10.4 Settings Related to Speed

Speed Command Deceleration Time (0x2302) Control.

Speed Command S-Curve Time (0x2303)

= Servo Motor Rotation Direction

N
Speed
+Jog Speed -------------

y

R 7z
Time

-Jog Speed  -{------

R
e 1
——— e mm—m—————

JSTART

I
¥

PGPS PIPEPHpINS NI IR | — — — = ———

STOP

1

JIDR

TTTT

TGON

I
r

N N\
P P

Forward Reverse
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B PJOG(Positive Jog)2t NJOG(Negative Jog)

In Phox, P/N Jog operation is also possible with simple parameter settings. When running
P/N Jog, JSTART and JDIR are not used.

I/O Signal Configuration [0x300A]

7Bit  6Bit 5Bt  4Bit 3Bit 2Bit 1Bit  OBit

0/0/0]0|0]1T|0|O0
JSTART |==p/ PJOG
JDIR  |==p| NJOG

If the 2nd bit at address 0x300A is set to 1, the existing JSTART function changes to PJOG
and JDIR changes to NJOG. The output contacts of JSTART and JDIR of Write Single coi
(0x05) of Modbus communication are also changed to PJOG and NJOG.

'/‘—\l'E/\
oo —— o sw| L[
! b o PioG|
NJOG | N e e A b
L nog| 1 b
won|_—— ——— 7
N J y eoN|  ——
' s
P P

N
P

343

P

EEL

Entering PJOG will rotate in the forward direction, and entering NJOG will rotate in the
reverse direction. And when you turn off the signal, the motor stops. Also, even if both
signals are input simultaneously, the motor will stop. A STOP signal can also be used. If

the STOP signal is input while the PJOG or NJOG signal is input, the motor stops.
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10.6.4 Functions of Index Output Signals

B EOS (Index sequence complete)

If the index action is Stop or Wait for Start, the EOS (End of Sequence) signal is output after
the index has finished.

N
Speed

START

INPOS

Index nl

Bl

Index nn

EOS

H IOUT 0 - 5 (Index output 0 - 5)

. 7
Time

The current index number is output by IOUTO - 5. The following output is performed

depending on the parameter 0x300A setting.

I/O Signal Configuration [0x300A]

7Bit  6Bit  5Bit  4Bit 3Bit 2Bit 1Bit  OBit
0x300A IOUT Configuration ALL
Variable Accessi PDO Change Rete
Setting range Initial value Unit
type bility assignment attribute ntive
UINT Oto5 0 - RW No Always Yes
Settings Setting details
The IOUT signal is output during the indexing position operation.
0 The completed IOUT signal is output after the indexing position
operation is completed.
The previously completed IOUT signal is output during the indexing
1 position operation. The completed IOUT signal is output after the

10-36
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10. Indexing Operation

B Settings: 0

AN

/ Index 5 \ / Index 25\ / Index 34\ / Index 63\

111111b

63 =

ON

ON

ON

ON

ON

ON

100010b

34 =

OFF

ON

OFF

OFF

OFF

ON

011001b

25=

000101b

5=

ON

ON

OFF

OFF

OFF

ON

ON

OFF

ON

OFF

OFF

OFF

N

Speed

I0UT1

I0UT3

10UT4

I0UT5

W Settings: 1

N2
£
T
P =z Z P =z b4
(@) (@] (@) (@] O O
AR ANSI P— [ I SN
o
3 —
—
= —
) — L L T
c I (T [T T
= ™ (e} (e} (@)
| )] -
'S S VR Y ANPRNI SRR i S
Z =
o
5| S n
(] =1
2 0 o z z
C R [ ISR S, i
.|||m |||||| m ||||||||||| 3 B
4 S
-
mw Il
o L T
2 I o W T
= o) (@] (@)
) i
L T
.......... N ISP AR T NN Tl A
m o (@)
0
x 3
) S
o o LL LL
= T LL LL
A e

& ——_———

N5 =) — ~ ™ < o
@ = = = = = =
W 2 2 2 2 2 2
) o (©) ©] o ©) o

If the operation mode is changed and SVON signal is off (motor free-run status), the current

position signals for index output are initialized. Initialized output statuses are the same as the

index 0 operation status output. Therefore, start with Index 1 if possible.
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10.6.5 Analog Speed Override

If the indexing position operation is performed as shown in the figure below, it can override
the index speed based on the analog input. This function is used to set the analog input
function select (0x222B) to analog speed override mode. You can adjust the offset of the
received voltage by setting the analog speed override offset (0x221F). The unit is mV.

Index 00~63 D e
Inoex 0063
- 1 Veladty
Veadty | 0a10003
R (wma ]|
[ Adogipt . . ek
! 160t AD ; . .
B o | Ameoginut Furdionsded Veodty | OB1F® | [---- o-p T
» Mk | 0B | P Geeraor
e

B A-OVR (Analog Speed Override)

The speed compared to the analog speed override voltage is shown below. If -10 V, 0 V, or
10 V is received, 0%, 100%, or 200% of the preset operation speed value is applied
respectively as the speed override.

Analog Input N
Voltage
+10V ! (200%)
i
i
ov |
7 —>
i (100%) Override
1
]
1
1
1
|
)
"""""" -10v
(0%)
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B Related Objects

Sub Variable o PDO .
Index Index Name type Accessibility Assignment Unit
0x222B - Analog Input Function Select UINT RW No -
Analog Velocity
0x221F " | Input(command/Override) Offset INT RW No mv

The speed override setting value is applied at any time regardless of the index section or index section according

to the setting value of the 3rd bit of 1/0 signal configuration [0x300A].
I/O Signal Configuration [Ox300A]

7Bit  6Bit 5Bit 4Bit 3Bt 2Bit 1Bit  OBit

0/0|0|0|1T]0]0|O0
V2

S Override application method
value
0 Apply by index section
1 Real time application
Command Command
speed speed
N N
................................ 300([rpm] 300([rpm]
Index0 Index1 Index2 Index0 Index1 Index2
AN AN
Index 4 Index ’
<Apply by index section> <Immediately application>

For example, if you set the speed to 300[rpm] from Index 0 to 3 and reset 0x300A to 0, the override value set at the
start of each section is applied to the index and is reflected in the command speed. If the override value is changed
while Index1 is running, the value is reflected in the next Index2. When 0x300A is set to 1, the speed override is

applied immediately regardless of the index section. If the user changes the override value while Index1 is running, it

is reflected immediately.
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10.7 Pulse Input Position Operation

Upper Level C

You can use an upper-level controller that has the position determination function to carry out
the pulse input type position control operation.

For this, control mode [0x3000] should be set to 1.

The basic internal block diagram of the pulse input type position control mode is shown

XGT

10-40

below.
Servo Drive
Pulse Input Position Mode
ontroller Pulse Input 2 N . X
- (A phase) 1 0x6062 i 0X60FC \
B ¢ Position Demand | |4  Position Demand |
H I Pulse Input Setup ,*" Value [UU] | *\ intemal Value [pulse]
- PEPE: NI X / Encoder
Pulse | |1 Motor rev. _i_{ Position
PR+/PR- 2ot ] Count Shaft rev. Co‘n:rol 5
I X ;
| Gear Ratio
Pulse Input |
(B phase) |
Pulse Input Logic N X4: PHASE
(OX300§J 4 P —[*] X1: PLSDIR
‘ Position Actual Value @ Gear Ratio
(0x6064) | inverse [T
vy
" 0x6063

\

\
Position Actual !
Internal Value [pulse] !

/
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10.7.1 Setting Functions of Pulse Input Logic

This specifies the logic of the pulse row received from the upper level controller. The type of
input pulses and rotation direction per logic are as follows:

Settings Setting details

0 A-phase + B-phase, positive logic

1 CW + CCW, positive logic

2 Pulse + sign, positive logic

3 A-phase + B-phase, negative logic

4 CW + CCW, negative logic

5 Pulse + sign, negative logic

PF + PR Forward Rotation Reverse Rotation PF + PR Forward Rotation Reverse Rotation
A-phase PULS PULS A-phase PULS PULS
+h§- 0 (0-31) EREYE (1/0-31) EREYE +h§- 3 (1/0-31) Aviv (1/0-31) ERENE
phase, phase,
ositive SIGN SIGN negative SIGN SIGN
Ipogi; (/0-33) ERZLA (1/0-33) ERERE Ioggict (1/0-33) Aviv (1/0-33) ERERA
PULS PULS PULS [ cvel PULS
o L |wosn Nereve | oogy ALAL o 4 |vosn Hievel o2y ¥ ¥
pogitive SIGN SIGN negative SIGN SIGN
logic oy ALAL | (05 Tttevel togie wossy YU Y| Gosy T teve
PULS K] K PULS PULS PULS
" , | oy (110-31) L4 o 5 |03y R (10-31) Vv
positive SIBN [\ ovel SIGN negative SIGN SIGN
logic (033 JHLtevel | oay [ LLevel logic w033 LLtevel | oa Hteve
B Related Objects
Sub Variable . PDO .
Index Index Name type Accessibility Assignment Unit
0x3003 - Pulse Input Logic Select UINT RW No -
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10.7.2 Setting Functions of Pulse Input Filter

This specifies the frequency band of the digital filter defined for the pulse input. It can be used to

reduce wiring noises.

The determination of the frequency bands is based on the input pulse width in accordance with the
digital filter's characteristics.

Settings Setting details
0 Do not use any filter.
1 500Khz (Min)
2 750Khz
3 1Mhz (Default)
4 1.25Mhz

B Related Objects

Index oLk Name HEMEED Accessibility I.DDO Unit
Index type Assignment
0x3004 - Pulse Input Filter Select UINT RW No -
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10.7.2.1 Setting Functions of PCLEAR

This specifies the operation mode when the position pulse clear (PCLR) signal is received. If
a PCLR signal is received, the position error inside the drive becomes 0.

Settings Setting details
0 Operate in edge mode.
1 Operate in level mode (torque: Maintained).
2 Operate in level mode (torque: 0)

B Related Objects

Sub Variable - PDO .
Index Index Name type Accessibility Assignment Unit
0x3005 - PCLEAR Mode Select UINT RwW No -

10.7.2.2 Function Setting of INHIBIT

The INHIBIT function interrupts the command pulse counting.

When the command pulse inhibit (INHIB) signal is input, the operation mode is set in /O
Configuration (from 0x2200). This function is only active for the PulselnputPosition operation.
The input pulses generated after the INHIB signal input are not counted as command pulses.

Settings Setting details
ON Turns on the command pulse inhibit function to inhibit input pulses.
OFF Turns off the command pulse inhibit function to count input pulses.
OFF OMN OFF
INHIBIT i :
Pulse i
Comman HHHHHH HHH”HH
d Pulse i J

T
Input pulseis not counted as a
command pulse.
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10.8 Speed Operation

10.8.1 Setting Functions of Speed Command Switch

Select

It sets how to command the servo drive during the speed operation.

Index Ir?cljjgx Name Ve;;isgle Accessibility Assliagagent Unit
0x231A - Velocity Command Switch Select UINT RW No -
Settings Setting details
0 Analog speed command is used.
1 SPD1 and SPD2 contact points and analog speed command are used.
SPD1, SPD2, and SPD3 contact points and analog speed command are
? used.
3 Speed commands of SPD1, SPD2, and SPD3 contact points are used.

If the setting is 1 or 2 and the corresponding contact point is on, it uses the analog speed
command.

E.g. 1) If the setting is 2 and the SPD1 and SPD2 contact points are on, the analog speed
command 10 V is applied.

The motor operates at 100 rpm. The analog input speed command is ignored.

The operating speed is applied by a multi-speed command based on the parameter 0x2315

setting.

E.g. 2) If the setting is 2 and the SPD1, SPD2, and SPD3 contact points are on, the analog speed
command 10 V is applied.

The motor operates at 1000 rpm. The speed command of the digital input/output contact point is

ignored.

The operating speed is applied by an analog speed command voltage based on the parameter

0x2229 setting.
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10. Indexing Operation

10.8.2 Analog Speed Command

If the speed command switch select setting is 0, 1, or 2, the speed can be controlled by an

external analog voltage.

In order to input the command, apply differential -10V - +10V (10 Vpp) voltage to the No. 6

and 7 pins on the I/O connector.

-10V~+10V(10Vpp)

Analog Speed Input
(Command / Override)

B Related Objects

Al+
Al-

[ 6]
[ 7 ]

Servo Drive

Sub Variable - PDO .
Index Index Name type Accessibility Assignment Unit
0x2227 i Analog Velocity Command Filter Time UINT RW No
Constant
0x2229 - Analog Velocity Command Scale INT RW No
0x222A - Analog Velocity Command Clamp Level | UINT RwW No
0x222B - Analog Input Function Select UINT RW No
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10. Indexing Operation

® Analog Speed Command Scale

This sets the analog speed command value per 1 V input in rpm. If the command voltage is the opposite (-),

only the rotation direction is changed in the settings.

Velocity T
+100rpm f------------- d
!
1
!
1
1V ov ;+1V « Analog Input
i orpm 7 Voltage[V]
|
1
!
|
_____________ -100rpm

B Analog Speed Command Clamp Level

There are cases where a certain level of voltage remains on the analog signal access circuit, even at the 0
speed command. In this case, zero speed can be maintained for the voltage command that corresponds to

the set speed value.

Velocity T

Clamp Level 1 |
0 rpm i

! > Analog Input

Voltage[V]
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10.8.3 Multi-Stage Speed Command

If the speed command switch select setting is 1, 2, or 3, the speed can be controlled by the
multi-stage speed inside the servo drive.

In order to use the digital speed command, you can either assign digital input SPD1, SPD2,
and SPD3 signals to the I/O connector or control the digital input SPD1, SPD2, and SPD3
signals via communication.

B Speed settings for each digital input signal

Input Device
SPD1 SPD2 SPD3 Speed
X X X Multi-Stage Speed Command 1 (Parameter 0x2312)
(0] X X Multi-Stage Speed Command 2 (Parameter 0x2313)
X (0] X Multi-Stage Speed Command 3 (Parameter 0x2314)
(0] O X Multi-Stage Speed Command 4 (Parameter 0x2315)
X X O Multi-Stage Speed Command 5 (Parameter 0x2316)
(0] X O Multi-Stage Speed Command 6 (Parameter 0x2317)
X (0] (0] Multi-Stage Speed Command 7 (Parameter 0x2318)
(0] (0] (0] Multi-Stage Speed Command 8 (Parameter 0x2319)
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10.9 Torque Operation

10.9.1 Analog Torque Command Scale

This sets the analog torque command value per 1V input in 0.1% increments.

/]
Torque
10% |-----------—--<

Analog Input
Voltage[V]
N

I

+1V

-

\Y

+

_______________ -10%

Arelated object is the 0x221C analog torque input (command/limit) scale, which is classified
into two functions.

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

Variable Accessi PDO Change | Rete
Setting range Initial value Unit

type bility assignment attribute | ntive

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

First, when torque operation is not applied

If the value of the torque limit function setting (0x2110) is 4 (analog torque limit), torque is limited
by the analog input torque limit. Set the scale of the analog input value at this time.

Second, when torque operation is applied

In the case of torque operation, the parameter is used as the analog torque command scale. The
selected value sets the torque command at an analog input voltage of +10 V as a percentage of
the rated torque.
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10. Indexing Operation

10.9.2 Speed Settings during Torque Operation

In the case of torque operation, motor speed is determined based on the settings of the
0x230D speed limit function.

Settings Setting details
0 Limited by the speed limit value (0x230E)
1 Limited by the maximum motor speed

In the case of 0x230E torque control, the initial limit speed value is set to 1000 rpm.

Enter the desired speed value before operation.

B Related Objects

Index s Name HEMEED Accessibility PDO Unit
Index type Assignment
0x221C ) Analog Torque Input(command/limit) UINT RW No )
Scale
0x221D ) Analog Torque Input(command/limit) INT RW No }
Offset
Analog Torque Command Filter Time
0x2228 - Constant UINT RwW No -
0x222B - Analog Input Function Select UINT RW No -
0x230D - Speed Limit Function Select UINT RW No -
0x230E ) E/I%%Zd Limit Value at Torque Control UINT RW No )
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10.10 Operation Mode Switching

Operation mode switching is supported depending on the drive control mode (0x3000)

setting and digital input mode signal.

m Control Mode (0x3000) Setting
Settings Setting details

0 Indexing Position Mode

Pulse Input Position Mode

Velocity Mode

Torque Mode

Pulse input position operation or index position operation

Pulse input position operation or speed operation mode

Pulse input position operation or torque operation mode

Speed operation mode or torque operation mode

Index position operation mode or speed operation mode

© (00 |N OO |~ |W]|N |-

Index position operation mode or torque operation mode

B Control Mode Setting: 4

This setting performs pulse input position operation as the default. When the digital input
mode signal is received, it switches to the index position operation mode.

B Control Mode Setting: 5

This setting performs pulse input position operation as the default. When the digital input
mode signal is received, it switches to the speed operation mode.

B Control Mode Setting: 6

This setting performs pulse input position operation as the default. When the digital input
mode signal is received, it switches to the torque operation mode.

B Control Mode Setting: 7

This setting performs speed operation as the default. When the digital input mode signal is
received, it switches to the torque operation mode.

B Control Mode Setting: 8

This setting performs index position operation as the default. When the digital input mode
signal is received, it switches to the speed operation mode.

B Control Mode Setting: 9

This setting performs index position operation as the default. When the digital input mode
signal is received, it switches to the torque operation mode.
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11. Object Dictionary

11. Object Dictionary

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

S : Applied only in speed operation mode
T Applied only in Torque operation mode
P : Applied only in Positioning mode

ALL : Applied only in All operation mode

| e

Parameter address

Parameter name

0x3006 Encoder Output Pulse ALL
Variable Setting Default Accessi PDO change

Data TypelParameter ype — Az e | U™ L oy | owons | gopery | %° Yes : Setting parameters can be saved
UDINT | 0to 2447483647 10000 | pulse Poweron | Yes 6 No: Seting parameters cannot be

saved

This is the parameter setting range that can
be entered.

Input and output of values outside the range
are not allowed.

Always: Apply changes
immediately
Power on: Reboot required to apply

This is the default
value setat the
time of shipment.

RW : Read/Write enable

The unit of the parameter. RO : Read enable Yes : PDO mapping enable
z:zzgeans L[pulse] of the No : PDO mapping disable

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

11.1 Data Type

The following table outlines the type and range of the data types used in this manual.

Code Description Range
SINT Signed 8-bit -128 ~127

USINT Unsigned 8-bit 0~ 255
INT Signed 16-bit -32768 ~ 32767

UINT Unsigned 16-bit 0 ~ 65535

DINT Signed 32-bit -21247483648 ~ 21247483647

UDINT Unsigned 32-bit 0 ~ 4294967295

FP32 Float 32-bit Single precision floating point

STRING String Value
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11. Object Dictionary

11.2 General Objects

0x1000 Device Type
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT - 0x00020192 - RO No - No
The following table lists device types and their functions.
MSB 16 15 LSB
Additional information Device profile number
—» 0x0002 : Servo Drive — 0x0192 : DS402
0x1001 Error Register
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 0x00 - RO No - No

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

Bit Setting details
0: No error
0
1: Error occurs
1to7 | Reserved
0x1008 Device Name
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
STRING - - - RO No - No

Represents the device name.
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11. Object Dictionary

0x1009 Hardware Version
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
STRING - - - RO No - No
Represents the hardware version of the device.
0x100A Software Version
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
STRING - - - RO No - No
Represents the software version of the device.
0x1010 | Store Parameters
Sublndex 0 Number of entries
Variable ) . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit , ) )
type ity assignment| attribute e
USINT - 5 - RO No - No
Sublndex 1 Store all parameters
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit , ) )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 2 Store communication parameters
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit , ) )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 3 Store CiA402 parameters
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . ) ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 4 Store drive specific parameters
Variable ) . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit , ) ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 5 Store index parameters
Variable ) . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit , ) ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RwW No - No

Store the drive's parameters in the memory. To avoid any mistakes, store the parameters if

the ASCII code value corresponding to "save" is written to the relevant Subindex value.
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11. Object Dictionary

MSB 16 15 LSB

e \ a S

ASCII Code 0x65 0x76 0x61 0x73

All parameters within the drive are stored when "save" is written to Subindex 1.
(However, this does not apply to Subindex 5. Save Sublndex 5 separately.)

Only communication parameters (from 0x1000) are stored when "save" is written to
Sublndex 2.

Only CiA402 parameters (from 0x6000) are stored when "save" is written to Subindex 3.

Only drive-specific parameters (from 0x2000) are stored when "save" is written to Sublndex
4.

(For Sublndex 4, 0x2000 - 0x3099 are saved.)

Only index parameters (from 0x3100) are stored when "save" is written to Sublndex 5.

0x1011 Restore Default Parameters
Sublndex 0 Number of entries
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
USINT - 5 - RO No - No
Sublndex 1 Restore all parameters
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RwW No - No
Sublndex 2 Restore communication parameters
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 3 Restore CiA402 parameters
Variable , . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublindex 4 Restore drive specific parameters
Variable . - . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No
Sublndex 5 Restore index parameters
Variable . - . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW No - No

Initialize the drive's parameters. To avoid any mistakes, initialize the parameters if the ASCII
code value corresponding to "load" is written to the relevant Subindex value.
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11-6

MSB 16 15 LSB

d a o} I

ASCII Code 0x64 0x61 Ox6F 0x6C

All parameters within the drive are initialized when “load” is written to Sublndex 1.

(However, this does not apply to Subindex 5. Load Subindex 5 separately.)

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

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

Only drive-specific parameters (from 0x2000) are initialized when "load" is written to
Sublndex 4.

(For Sublndex 4, 0x2000 - 0x3099 are initialized.)
Only index parameters (from 0x3100) are initialized when "load" is written to Sublndex 5.

To apply the initialized value, you need to cycle the power of the drive.



11. Object Dictionary

0x1018 Identity Object
Sublndex 0 Number of entries
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 4 - RO No - No
Sublndex 1 Vendor ID
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT - 0x00007595 - RO No - No
Sublndex 2 Product code
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT - 0x00010001 - RO No - No
Sublndex 3 Revision number
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT - - - RO No - No
Sublndex 4 Serial number
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT - - - RO No - No

Represents the device information.

11-7



11. Object Dictionary

0x1600 15t Receive PDO Mapping
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
USINT 0to 10 5 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60400010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x607A0020 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60600008 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping entry 7
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
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PDO Mapping:

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

Use 0x1600 - 0x1603 to set the receiving PDO mapping, and 0x1A00 - 0x1A03 to set the transmitting PDO mapping.
Configure information about the objects below that you want to assign to items 1 to 10 (Subindex 1 - 10). You have to

set the number of the objects to be assigned for the number of items (Sublndex 0).

31 16 15 8 7 0

Object index Sub-Index Length

Bit 0-7: Bit lengths of objects to be mapped (e.g. displayed as 0x20 for 32-bit data)
Bit 8-15: Sublndex of objects to be mapped
Bit 16-31: Index of objects to be mapped
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0x1601 2nd Receive PDO Mapping
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
USINT 0to 10 4 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60400010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x607A0020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | Ox60FE0120 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping entry 7
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.
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0x1602 3rd Receive PDO Mapping
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentv
type ity assignment| attribute e
USINT 0to 10 4 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60400010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60FF0020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | Ox60FE0120 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping entry 7
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.
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0x1603 4th Receive PDO Mapping
Subindex 0 Number of entries
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
USINT 0to10 4 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60400010 - RW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60710010 - RW No PREOP Yes
Sublndex 3 Mapping entry 3
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . i
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B80010 - RW No PREOP Yes
Sublndex 4 Mapping entry 4
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | Ox60FE0120 - RW No PREOP Yes
Sublndex 5 Mapping entry 5
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Sublndex 7 Mapping entry 7
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Sublindex 8 Mapping entry 8
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.
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0x1A00 18t Transmit PDO Mapping
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentv
type ity assignment| attribute e
USINT 0to 10 10 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60410010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60770010 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c ?nge etentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | Ox60F40020 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF |0x60FD0020 - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60610008 - RW No PREOP Yes
Subindex 7 Mapping entry 7
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x26010010 - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x26000010 - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF |0x60BA0020 - RW No PREOP Yes

Refer to the description of 0x1600.
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0x1A01 2nd Transmit PDO Mapping
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
USINT 0to 10 6 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60410010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | Ox60F40020 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF |0x60FD0020 - RW No PREOP Yes
Subindex 7 Mapping entry 7
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 10 Mapping entry 10
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.
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0x1A02 3rd Transmit PDO Mapping
Subindex 0 Number of entries
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
USINT 0to 10 5 - RwW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit cc§53|b| . © c ?nge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60410010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60640020 - RwW No PREOP Yes
Subindex 3 Mapping entry 3
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC,eSSIbI . © c ?nge etentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RwW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF |0x60BA0020 - RwW No PREOP Yes
Subindex 5 Mapping entry 5
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC,eSSIbI . © c :':\nge etentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF |0x60FD0020 - RwW No PREOP Yes
Sublndex 6 Mapping entry 6
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Subindex 7 Mapping entry 7
Variabl A ibil PDO Ch Retenti
anaoie Setting range Initial value Unit CC?SSI ! . z':mge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Sublndex 9 Mapping entry 9
Variabl A ibil PDO Ch Retenti
araoie Setting range Initial value | Unit | oot ange  \Retentiv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes
Sublindex 10 Mapping entry 10
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RwW No PREOP Yes

Refer to the description of 0x1600.
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0x1A03 4th Transmit PDO Mapping
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
USINT 0to 10 5 - RW No PREOP Yes
Subindex 1 Mapping entry 1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © c r.amge etentv
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60410010 - RwW No PREOP Yes
Subindex 2 Mapping entry 2
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60640020 - RW No PREOP Yes
Subindex 3 Mapping entry 3
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60B90010 - RW No PREOP Yes
Subindex 4 Mapping entry 4
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF | 0x60BA0020 - RW No PREOP Yes
Subindex 5 Mapping entry 5
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF |0x60FD0020 - RW No PREOP Yes
Subindex 6 Mapping entry 6
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Subindex 7 Mapping entry 7
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 8 Mapping entry 8
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublndex 9 Mapping entry 9
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes
Sublindex 10 Mapping entry 10
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF - - RW No PREOP Yes

Refer to the description of 0x1600.
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0x1C00 Sync Manager Communication Type
Subindex 0 Number of entries
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_GSSIbI . © c ?nge etentv
type ity assignment| attribute e
USINT - 4 - RO No - No
Subindex 1 Communication type SMO
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_GSSIbI . © c ?nge etentv
type ity assignment| attribute e
USINT - 1 - RO No - No
Subindex 2 Communication type SM1
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_GSSIbI . © c ?nge etentv
type ity assignment| attribute e
USINT - 2 - RO No - No
Subindex 3 Communication type SM2
Variabl A ibil PD h Retenti
ariable Setting range Initial value Unit CC_eSSIbI . © C ?nge etentiv
type ity assignment| attribute e
USINT - 3 - RO No - No
Subindex 4 Communication type SM3
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
USINT - 4 - RO No - No
It represents the Sync Manager Communication Type assigned by default.
0x1C10 Sync Manager 0 PDO Assignment
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 0 - RO No - No
0x1C11 Sync Manager 1 PDO Assignment
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 0 - RO No - No
0x1C12 Sync Manager 2 PDO Assignment
Subindex 0 Number of entries
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 1 - RwW No - No
Sublndex 1 Index of object assigned to PDO
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UINT 0x1600 to 0x1603 0x1601 - RwW No PREOP No
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0x1C13 Sync Manager 3 PDO Assignment
Subindex 0 Number of entries
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 1 - RwW No - No
Subindex 1 Index of object assigned to PDO
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UINT 0x1A00 to Ox1A03 0x1A01 - RwW No PREOP No
0x1C32 Output Sync Manager Parameter
Sublndex 0 Number of entries
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . i
type ity assignment| attribute e
USINT - 32 - RO No - No
Subindex 1 Sync mode
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UINT - - - RO No - No
Subindex 2 Cycle time
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT - - ns RO No - No
Subindex 3 Shift time
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT - 0 ns RO No - No
Sublndex 4 Sync modes supported
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UINT - 0x4007 - RO No - No
Subindex 5 Minimum cycle time
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
UDINT - 250000 ns RO No - No
Subindex 6 Calc and copy time
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT - 0 ns RO No - No
Subindex 9 Delay time
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
UDINT - 0 ns RO No - No
Sublndex 10 SyncO0 time
Variable . . ) Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . )
type ity assignment| attribute e
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UDINT - 0 ns RO No - No
Sublndex 11 Cycle exceeded counter
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT - 0 - RO No - No
Sublndex 12 SM event missed counter
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
BOOL - 0 - RO No - No
0x1C33 Input Sync Manager Parameter
Sublndex 0 Number of entries
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
USINT - 32 - RO No - No
Sublndex 1 Sync mode
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UINT - - - RO No - No
Subindex 2 Cycle time
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . .
type ity assignment| attribute e
UDINT - - ns RO No - No
Subindex 3 Shift time
Variabl A ibil PDO Ch Retenti
araoie Setting range Initial value Unit CC?SSI ! . z.:mge etentv
type ity assignment| attribute e
UDINT - 0 ns RO No - No
Sublndex 4 Sync modes supported
Variabl A ibil PDO Ch Retenti
araoie Setting range Initial value | Unit | Coooot ange  \Retentiv
type ity assignment| attribute e
UINT - 0x4007 - RO No - No
Sublndex 5 Minimum cycle time
Variabl A ibil PDO Ch Retenti
araoie Setting range Initial value | Unit | Coooot ange  \Retentiv
type ity assignment| attribute e
UDINT - 250000 ns RO No - No
Sublndex 6 Calc and copy time
Variabl A ibil PDO Ch Retenti
araoie Setting range Initial value | Unit | oot ange  \Retentiv
type ity assignment| attribute e
UDINT - 0 ns RO No - No
Sublndex 9 Delay time
Variable . . , Accessibil PDO Change |Retentiv
Setting range Initial value Unit ) . .
type ity assignment| attribute e
UDINT - 0 ns RO No - No
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Sublndex 10 Sync0 time
Variable . . . Accessibil PDO Change |Retentiv
Setting range Initial value Unit . . ,
type ity assignment| attribute e
UDINT - 0 ns RO No - No
Subindex 11 Cycle exceeded counter
Variabl A ibil PD h Retenti
anaoie Setting range Initial value Unit cc§53|b| . © c :.:mge etentv
type ity assignment| attribute e
UDINT - 0 - RO No - No
Sublndex 12 SM event missed counter
Variabl A ibil PD h i
ariable Setting range Initial value Unit CC_eSSIbI . © c :.;mge Retentiv
type ity assignment| attribute e
UDINT - 0 - RO No - No
Sublndex 13 Shift too short counter
Variabl A ibil PD h Retenti
araoie Setting range Initial value Unit CC_eSSIbI . © c :.ange etentiv
type ity assignment| attribute e
UDINT - 0 - RO No - No
Sublndex 32 Sync error
Variabl A ibil PD i
ariable Setting range Initial value Unit CC_eSSIbI . © Ch:.ange Retentiv
type ity assignment| attribute e
BOOL - 0 - RO No - No
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11.3 Manufacturer Specific Objects

® Basic Setting(0x2000~ )

0x2000 Motor ID ALL
PDO
Variable . i . Accessi ) Change Rete
Setting range Initial value Unit . assignme i )
type bility nt attribute ntive
UINT 1 to 9999 13 - RW No Power | ves
cycling

Set the motor ID. This is automatically set for the serial encoders provided by LS ELECTRIC. You can
check the automatically set IDs. You can check the motor ID on the motor nameplate.

Encoder type Motor ID Entry method
Incremental Direct entry
Absolute Singleturn Direct entry
Absolute Multiturn Direct entry

You must write the Motor ID directly in the parameter. Motor ID is written on a sticker attached to the
side of the motor.

L5’ LS’ L5’

APM-SA015ACN APM-FCO6ANK APMC-FBL0O4AMK
Input 1 ~3, 200V, 1.61A Input 1 ~3, 200V, 3.81A Input 1 ~3, 200V, 2.60A
Output : 150W, 3000rpm Output : 600W, 3000rpm Output 1 400W, 3000rpm
Encoder :Inc. 2048p/r Sl Encoder : Serial.19bit P Encoder : Serial.16/19bit P -

* oty vty
Serial No. : MB4H500 ‘.% Serial No. : MBAHS5004 r@ Serial No. : MBAHS500 :-@
Incremental Absolute Singleturn Absolute Multitumn

Please be careful when using this parameter as it will only be applied when the power is turned on

again after ID registration. When combining a motor from another company, please enter 9999 and set
it as 3rd Party.
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0x2001 Encoder Type ALL
PDO
Variable ) ” , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
P
UINT 0to 99 1 - RW No oW Yes
cycling

Set the encoder type. You have to set it correctly by referencing the table below.

The letter A tacked on at the end of the encoder type is set when it is connected to the encoder A port.
The letter B is set when it is connected to the encoder B port.

0ll1) Setting when Quadrature encoder is connected to the encoder A port: 1
0{2) Setting when BiSS Serial encoder is connected to the encoder B port: 4

Settings Encoder type
0 Not selected
1 Quadrature, Port A
2 Quadrature, Port B
3 BiSS, Port A
4 BiSS, Port B
5 Sinusoidal sin/cos, Port B
6 Analog hall only, Port B
7 SSI, Port A
8 SSI, Port B
9 Panasonic(incremental/absolute), Port A
10 Panasonic(incremental/absolute), Port B
11 Tamagawa, Port A
12 Tamagawa, Port B
13 EnDat(2.1/2.2), Port A
14 EnDat(2.1/2.2), Port B
15 Resolver(R optional only), Port B
16 Sinusoidal to BiSS, Port A
17 Sinusoidal to BiSS, Port B
18 Analog Hall to BiSS, Port A
19 Analog Hall to BiSS, Port B
20 Nikon, Port A (TBD)
21 Nikon, Port B (TBD)
22 Halls, Port A (TBD)

You can check the encoder type on the nameplate attached to the motor.

Please refer to the product type of the servo motor.
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0x2002 Encoder Pulse per Revolution ALL
PDO
Variable ) » . Accessi . Change Rete
Setting range Initial value Unit i assignme ) .

type bility nt attribute ntive
Power

UDINT 0 to 1073741824 10000 pulse RwW No . Yes
cycling

Set the encoder resolution in pulse (count) based on a multiple of 4. Generally, you can check the
encoder resolution on the nameplate. (Refer to the description of 0x2000.)

E.g. Setting for each encoder marking on the motor product nameplate
Inc. 3000p/r: 12000

Serial 20-bit:
Serial 16/19-bit:

1048576
524288

0x2003 Node ID ALL
PDO
Variable . " . Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0to 127 - - RO No - No

Display the node ID configured for the node setting switch of the drive. The value of the node
setting switch is read just once when the power is turned on. Any set value modified subsequently
will be in effect only when the power is turned off and then turned on again.

Ex) Node setting

Address(1~7), Factory purpose(8)
Example of setting the node ID to 26 (0x1A)

Address(1~7), Factory purpose(8)
Example of setting the node ID to 8 (0x08)

DIP
SRR _EHEEDN

Example) If the ID is set to 8 (0x08), the ID can be called from the Alias ID (0x0012) to 8 even when
the power is re-applied.

Advanced Seftings

Memory
Start Offset:
Length:
Working Counter:

[ Auta Reload
[T] Compact View
[[] Use Fixed Addr

= Unspecified

o ESC 10720

@ IP core
ETT100
ET1200

PDI Type
O Digital (4}

SPI(5)
Bridae (7}

EtherCAT Slave Contraller Type

= Unspecified  ® 16 uC (8, a)

===
oooo Offs. Dec Hex Char .
0400 000¢ 0 0000
1 000e 0 0000
0010 Phys Addr 10 03e9
0012 Configured Station Alias |8 0008
i 0014 0 0000
0016 ] 0000
0018 ] 0000
001a o] 0000
001c o 0000
001e ] 0000
0020 Register Protact 4] 0000
0022 a 0000 S
Bits Name ‘Va\ue ‘ Enum
DEWC(Y a)
16 uC (10, 5}
BuC (11, 8)
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0x2004 Rotation Direction Select ALL
PDO
Variable . " . Accessi : Change Rete
Setting range Initial value Unit . assignme i )

type bility nt attribute ntive
Power

UINT Oto1 0 - RW No , Yes
cycling

Set the rotation direction of the motor. You can change the rotation direction with this setting when
the direction is changed between positive and negative relative to the user in the final apparatus

section.

Set;mg Description
0 With a positive command, the motor rotates counterclockwise. Then, the position
feedback value increases.
1 With a positive command, the motor rotates clockwise. Then, the position feedback

value increases.

An example of setting value 0 An example of setting value 1

Forward command Reverse command Forward command Reverse command
drives the motor CCW drives the motor CW drives the motor CW drives the motor CCW
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0x2005 Absolute Encoder Configuration ALL
PDO
Variable . ” . Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT Oto 1 0 - RW No POWEr | Ves
cycling

This is parameter for deciding whether or not to use multi-turn data when using the absolute multi-

turn encoder.

Absolute Encoder

Absolute Single-Turn Encoder

Absolute Multi-Turn Encoder

Incremental Encoder

Incremental Encoder

1. Resets the multi-turn value after a
power re-input

2. Homing necessary after aninitial
power input

3. Does not use multi-turn data

4. Resets the multi-turn valuewhen
theservo power is blocked

1. Remembers the multi-turn
value after a power re-input

2. Homing unnecessary

3. Uses multi-turn data

4. Remembers the multi-turn
value by battery power when
the servo power is blocked

1. Resets the current position
after apower re-input

2. Homing necessary after a
power input

Settings

Description

Uses the absolute encoder as the absolute encoder. Uses the multi-turn data.

0 When the encoder type [0x2001] setting value is 1, it displays the single turn and

multiturn encoder values in Position Actual Value during power on/off.

1 turn data.

Displays Position Actual Value as 0 during power on/off.

Uses the absolute encoder as the incremental encoder. Does not use the multi-

Uses the absolute encoder. Uses single-turn data only. Does not display any

2 battery related alarm/warning. Display a position value of the single-turn data at

power off/on.
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0x2008 7SEG Display Selection ALL
Variable ) ” . Accessi P,DO Change Rete
e Setting range Initial value Unit bility as&gtnme attribute ntive
UINT 0to 100 0 - RW Yes Always Yes
This specifies items to display in the 7SEG window of the drive CM program.
Settings Displayed item Unit Description
0 Operation status -
1 Speed feedback rpm, mm/s
2 Speed command rpm, mm/s
3 Torque feedback 0.1%
4 Torque command 0.1%
Accumulated operation 0.1%
° overload
6 DC link voltage \Y,
7 Reserved
8 Mechanical angle 0.1deg
9 Electrical angle 0.1deg
10 Inertia ratio %
Drive temperature 1 °C Temperature near the drive power
H element
12 Drive temperature 2 °C Internal temperature of drive
13 Encoder temperature 1 °C Internal temperature of encoder
14 Node ID -
Instantaneous maximum 0.1% Instantaneous maximum load factor for
o load factor 15 seconds
Root Mean Square (RMS) 0.1% Root Mean Square (RMS) load factor
10 load factor for 15 seconds
0x200F Overload Check Base ALL
Variable . ” : Accessi P,DO Change Rete
T~ Setting range Initial value Unit bility a33|rg1;tr1me attribute ntive
UINT 10 to 120 100 % RW No Always Yes

This is a parameter for adjusting the load factor for accumulation of continuous accumulated

overload.
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Accumulate P Continual overload Continual overload alarm
d overload increase point AL-21

0x200F : 100 —> 100%

N
7
. : Time
Accumulate A %(\)/gtr'lgggl Continual overload alarm
d overload increaj/epoint AL-21

0x200F : 50 ——> 50%

Torque feedback : : Time

100% ........... .....................................................

50% | .....................................................
: : <
7
Time

This indicates the load factor at which operation overload starts to accumulate. When this is set to a
value that is 100 or less, operation overload will start to accumulate earlier at the set load factor
resulting in the operation overload alarm (AL-21) being triggered early. If the heat radiation
condition of the drive is poor, configure the setting to 100% or less to trigger an overload alarm
earlier.

0x2010 Overload Warning Level ALL
PDO
Variable . " : Accessi . Change Rete
Setting range Initial value Unit N assignme i )
type bility nt attribute ntive
UINT 10 to 100 50 % RW No Always Yes

This specifies the output level of the accumulated operation overload warning (W10). When the
accumulated operation overload rate (0x2603) reaches the set value, a warning will be output. With
this setting, you can identify the time when you need to take appropriate action before an
accumulated operation overload alarm occurs.
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Accumulated A

overload Continual overload alarm

AL-21

W10 occurrence

0x2010: 50 BO% |- T

N
7
Time
Accumulated
overload Continual overload alarm
AL-21

W10 occurrence

0x2010 : 90 90% l

AN
7

Time

For example, when you input 50, W10 starts to occur at the point when accumulated overload
becomes 50 [%]. If you input 90, it starts to occur at the 90 [%] mark. If accumulated overload

becomes 100%, W10 is changed into AL-21.

0x2011 PWM Off Delay Time ALL
PDO
Variable . " . Accessi , Change Rete
Setting range Initial value Unit N assignme i )
type bility nt attribute ntive
UINT 0 to 1000 10 ms RW No Always Yes

This specifies the delay time until the PWM actually turns off after running the servo off command.
When using a motor with a brake installed on the vertical axis, you can output the brake signal first,
and then turn off the PWM after this set time, in order to prevent it from running down along the
axis.
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| Forox2011: 70 [msec] | Shaft
flow-down
‘ 150[ms]
Motor Brake §
A1l
PWM output : .
............ : : 5
T70[ms] Time
SV-OFF command
| For 0x2011: 200 [msec] | The ?E(if; gets
< I —
150[ms] Maintained
Motor Brake
............ E.....Az....o§<....<...<..
PWM output : R
............ : : -
T 200[ms] : Time

SV-OFF command

For example, assume that you have set the brake to operate 150 [msec] after a servo off command
during operation of a motor with a brake installed on its vertical axis. If you set the parameter to 50
[msec], PWM is turned off in 50 [msec] after a servo off command, causing A1 to occur in which the
brake cannot be held. In this case, the axis flows down because of gravity. However, if you set the
parameter to 200 [msec], an overlapped section (green) appears in which PWM is output and the
brake can be held, which can maintain the vertical axis.

0x2013 Emergency Stop Configuration ALL
PDO
Variable . " . Accessi . Change Rete
Setting range Initial value Unit N assignme i )
type bility nt attribute ntive
UINT Oto1 1 - RW No Always Yes

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

applied.

Settings Description
0 Maintain torque command at 0 after the pre-run has stopped.
1 Decelerates to a stop using the emergency stop torque (0x2113).
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0x2014 Warning Mask Configuration ALL
. . PDO
Variable , ” . Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to FFFFhex 0 - RW Yes Always Yes
When a warning occurs, the warning masked by this setting will not be triggered.
Warning Warning name
Bit
code
1 w02 Low voltage of encoder battery
2 wo4 Software position limit
3 W08 Reserved
4 w10 Operation overload warning
5 W20 Abnormal combination of drive and motor
6 w40 Low voltage warning
7 ws8o Emergency signal input
14 AL-34 Alarm mask for encoder Z-phase loss
0x2015 U Phase Current Offset ALL
. . PDO
Variable : o . Accessi : Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the U-phase current offset. The configured offset value is subtracted from the

measured current value, and then applied as the actual current value. Do not manually set the

offset if you do not know the exact setting value. You can check the automatically-tuned value if you
tune the current offset with the procedure function. (Refer to the description of 0x2700.)

0x2016 V Phase Current Offset ALL
PDO
Variable : ” : Accessi : Change Rete
Setting range Initial value Unit " assignme . )
type bility nt attribute ntive
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the V-phase current offset. The configured offset value is subtracted from the

measured current value, and then applied as the actual current value. Do not manually set the

offset if you do not know the exact setting value. You can check the automatically-tuned value if you
tune the current offset with the procedure function. (Refer to the description of 0x2700.)
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0x2017 W Phase Current Offset ALL
. . PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
INT -1000 to 1000 0 0.1% RW No Always Yes

Manually set the W-phase current offset. The configured offset value is subtracted from the
measured current value, and then applied as the actual current value. Do not manually set the

offset if you do not know the exact setting value. You can check the automatically-tuned value if you
tune the current offset with the procedure function. (Refer to the description of 0x2700.)

This parameter is not used in the PHOX Series products since the W-phase current is not
separately measured.

0x2018 Magnetic Pole Pitch ALL
PDO
Variable . " : Accessi . Change Rete
Setting range Initial value Unit N assignme i )
type bility ot attribute ntive
UINT 1to 65535 2400 olmm | RW No Power | ves
cycling

This specifies the pitch between the magnetic poles of the linear motor. The pole pitch refers to the
distance between the north poles or between the south poles of a magnet, corresponding to 360° of
an electrical angle.

0x2019 Linear Scale Resolution ALL
PDO
Variable . " : Accessi . Change Rete
Setting range Initial value Unit N assignme i )
type bility nt attribute ntive
UINT 1 to 65535 1000 nm RW No Power | ves
cycling

Set Linear Scale Resolution in nm. For a linear scale with a resolution of 1 um, set it to 1000 (= 1

um /1 nm).

0x201A Commutation Method ALL

PDO
Variable . ” : Accessi . Change Rete
Setting range Initial value Unit N assignme i )
type bility ot attribute ntive
UINT Oto 2 0 ; RW No Power | ves
cycling
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Select a commutation method to get information on the initial angle of the motor.

Settings Description
Not necessary for separate commutation. Or, carry out commutation using a
° hall sensor.
1 Carry out commutation when the servo is turned on for the first time.
2 Reserved

0x201B Commutation Current ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 500 0.1% RW No Always Yes
Select the commutation current to get information on the initial angle of the motor.
0x201C Commutation Time ALL
PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit N assignhme ) )
type bility nt attribute ntive
UINT 500 to 5000 1000 ms RW No Always Yes
Select the commutation time to get information on the initial angle of the motor.
0x201D Grating Period of Sinusoidal Encoder ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit N assighme ) )
type bility nt attribute ntive
Power
UINT 1 to 65535 40 um RW No W Yes
cycling
Specify the grid size of the sine wave encoder.
0x201E Homing Done Behaviour ALL
PD
Variable . " , Accessi , © Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT Oto1 0 - RwW No Always Yes
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This specifies whether to move to the zero position by Home Offset [0x607C] after homing is

completed.
Settings Description
After homing with Homing Method [0x6098] is completed, the motor does
0 not rotate, and the Home Offset [0x607C] value changes to the zero
position.
After homing with Homing Method [0x6098] is completed, the motor rotates
1 as much as the amount of Home Offset [0x607C] and the zero position
becomes 0.
0x201F Velocity Function Select ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT Oto?2 0 - RW No Always Yes
If the encoder type is Quadrature, select the method to calculate the feedback speed.
Settings Description
0 MT Method + Speed Observer
1 MT Method
2 M Method
0x2020 Motor Hall Phase Config ALL
PDO
Variable . " ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
P
UINT 0 to 65535 0 - RW No OV Yes
cycling
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For a third-party motor, check the motor wiring and hall sensor wiring and configure the motor

rotation direction, hall sensor polarity, and hall sensor UVW sequence.

Bit

Description

Motor rotation direction setting

(Exclusive OR is applied between this value and the 0x2004 setting)

Reserved

Reversal of hall U polarity

Reversal of hall V polarity

10

Reversal of hall W polarity

11

Reserved

12

Replace hall U and hall V

13

Replace hall V and hall W

14

Replace hall W and hall U

15

Reserved

0x2021 Load Encoder Type ALL
PDO
Variable : - , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0-100 0 - RW No Power 1 ves
cycling

This sets the second encoder, which is attached to the load side. The same setting applies to the

motor-side encoder type.
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Settings Encoder type
0 Not selected
1 Quadrature, Port A
2 Quadrature, Port B
3 BiSS, Port A
4 BiSS, Port B
5 Sinusoidal sin/cos, Port B
6 Analog hall only, Port B
7 SSI, Port A
8 SSI, Port B
9 Panasonic(incremental/absolute), Port A
10 Panasonic(incremental/absolute), Port B
1 Tamagawa, Port A
12 Tamagawa, Port B
13 EnDat(2.1/2.2), Port A
14 EnDat(2.1/2.2), Port B
15 Resolver(R optional only), Port B
16 Sinusoidal to BiSS, Port A
17 Sinusoidal to BiSS, Port B
18 Analog Hall to BiSS, Port A
19 Analog Hall to BiSS, Port B
20 Nikon, Port A (TBD)
21 Nikon, Port B (TBD)
22 Halls, Port A (TBD)

* TBD (To Be Determine) items will be supported through future updates.

0x2022 Reverse Load Encoder Direction ALL
Variable | Setting | Initial PDO Change
Unit | Accessibility Retentive
type range | value assignment | attribute
Power
UINT Oto1 0 - RwW No Yes
cycling
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Set the direction of the 2nd encoder on the load side.

Settings Setting details
0 Increase position value in the CCW direction.
1 Increase position value in the CW direction.

0x2023 Full-Closed Control Mode ALL
PDO
Variable : " . Accessi : Change Reten
Setting range Initial value Unit N assignme i )
type bility nt attribute tive
P
UINT Oto 2 0 ; RW No OWEr 1 Yes
cycling
Set the full-closed control mode.
Settings | Setting details
Semi-Closed Control (controls using only the motor-side encoder,
0
default value)
1 Full-Closed Control (controls using the load-side encoder)
Dual-Feedback Control (controls using both the motor-side and load-
2
side encoders)
During semi-closed control, you can view the pure position value of the
3
load encoder through Load Encoder Position Feedback [0x261E].
x2024 Dual Feedback Conversion Time Constant ALL
PDO
Variable : o . Accessi : Change Reten
Setting range Initial value Unit . assignme ) )
type bility nt attribute tive
UINT 0 to 1000 0 0.1ms RW No Servo off Yes

In the case of dual-feedback control that refers to an external encoder, the filter time constant is set
to 0.1 ms at the time when the mode switches between semi-closed control and full-closed control.

As the setting value gets close to 0 ms, it refers to the external encoder more. As it gets close to
100 ms, it refers to the motor-side encoder more. It minimizes the vibrations that are generated due
to mechanical characteristics or external factors to shorten the adjustment time.
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1). Examples of setting the dual-feedback filter time constant

Shortens the time for position adjustment

Weighted value of semi-closed control

Decrease the size of the dual feedback

filter.

\, Remaining pulse

H

Vibrations suppressed

Increase the size of the dual feedback filter.

Weighted value of the motor-side encoder

Weighted value of full-closed control

A

Command pylse Remaining pulse

Time. Time
0x2025 Numerator of Load Encoder Scale ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Reten
type g rang bility gt attribute | tive
Power
UINT 0 to 2147483647 1 - RwW No . Yes
cycling
0x2026 Denominator of Load Encoder Scale ALL
PDO
Variable . o : Accessi . Change Reten
Setting range Initial value Unit . assignme ) )
type bility nt attribute tive
P
UINT 0 to 2147483647 1 - RW No ower Yes
cycling

Set the numerator/denominator scale for the load encoder to ensure the same scale with the motor
encoder,
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Examples of scale setting methods

1. Direct connection

structure

This sets the scale so the number of external encoder pulses can be calculated

based on the number of encoder pulses per motor rotation.

Motor encoder

524288[pulse/rev]
specifications
Amount of load
movement/revolutio | 12000[pulse/rev]
n

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses
Gear ratio
setting 524288 (Numerator)

12000(Number Olf external encoder 3 ——————————— = 524288(Number of motor encoder pulses)
pulses) 12000 (Denominator)
[t
| || ‘ ﬁ | I_il\\\\\.i\.\\.lii\i\l\ii\.il

2. Gearbox - Reduction gear ratio: 1/10
structure - Ball screw lead: 20 mm

- Linear encoder (external encoder): 4 um
If the 1/10-ratio gearbox is installed on the motor, the gearbox shaft rotates 1/10
turns per motor rotation. So, the scale is calculated by multiplying the

deceleration ratio with the number of external encoder pulses.

Motor encoder

specifications

524288[pulse/rev]

Amount of load
movement/revolutio

n

The movement of the table per rotation of the servo motor equipped with a 1/10
gearbox is
(1/10) * 20 mm = 2 mm. The number of external encoder pulses is calculated as

2 mm /4 um = 500 pulses.

Gear ratio setting

Number of external encoder pulses x (numerator / denominator) = Number of

motor encoder pulses

524283 (Numerator)

500(Number of external encoder pulses) = ——————————— = 524288(Number of motor encoder pulses)
500 (Denominator)
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3. Belt-pulley

structure

) >

- Motor-side pulley diameter: 30 mm

- Rotary-side pulley diameter: 20 mm

- External encoder resolution: 20000 pulse/rev

In the case of a gear and belt-pulley system, the final gear ratio is calculated and
the gear ratio is multiplied by the number of external encoder pulses to produce

the scale.

Motor encoder

specifications

524288[pulse/rev]

Amount of load
movement/revolutio

n

The external encoder rotates at a ratio of 30 / 20 per servo motor rotation. The
number of pulses for the external encoder is calculated as 20000 x (3/2) = 30000

pulses.

Gear ratio setting

Number of external encoder pulses x (numerator / denominator) = Number of
motor encoder pulses
524288 (Numerator)

o — =
30000 (Denominator)

30000(Number of external encoder

pulses) 524288(Number of motor encoder pulses)

0x2027 Load Encoder Following Error Window ALL
PDO
Variable . o : Accessi . Change Reten
Setting range Initial value Unit . assignme ) )
type bility nt attribute tive
UDINT 0 to 2147483647 100000 pulse RW No Always Yes
0x2028 Load Encoder Following Error Reset ALL
PDO
Variable . i : Accessi . Change Reten
Setting range Initial value Unit o assignme , .
type bility nt attribute tive
UDINT 0 to 10000 10 Rev RW No Always Yes

This sets the position error level for the external encoder and the reset range for the error position

value.
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L

[0x261C]Ext Ene
Falliwisg Errar

(0202 7| External Encoder
Falliwiag Errar Window

. AL-54(Encoder2 POS difference)Generated! ] i

P e Ve el

-

-

I |oxt028]External Emcoder Following Ervor Reset I

Based on the 0x2027 (External Encoder Following Error Window) settings, the AL-54 (Encoder2
POS difference) level can be adjusted. For of a system where a slip occurs, the 0x2028 (External
Encoder Following Error Reset) settings can be used to set the normal slip range for the following

error value.
0x202A Motor Encoder Configuration ALL
PDO
Variable . " . Accessi . Change Reten
Setting range Initial value Unit N assignme i )

type bility nt attribute tive

UDINT | 0x0 to OXFFFFFFFF 0x0 - RW No Power | ves
cycling

This sets the first encoder, which is attached to the motor. The settings below change depending
on the setting of the encoder type 1. Do not set the reserved bit.

Bit Description (if encoder type is quadrature)
Debounce filter settings
Settings Cutoff Frequency

0 No Filter

1 5.000MHz

2 3.330MHz

3 2.500MHz
3-0 4 2.000MHz

5 1.667MHz

6 1.429MHz

7 1.250MHz

8 1.000MHz

9 0.833MHz

10 0.714MHz
31~4 Reserved
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® BiSS Align Bit setting method

Bit Description (if encoder type is BiSS)
5~0 Number of bits for single-turn data
12~8 Number of bits for multi-turn data
16 Mode B setting (0: mode C, 1: mode B)
20 Error and warning bit polarity setting (0: active high, 1: active low)
Position of status bit (0: behind the position data, 1: in front of the
2! position data, reserved)
Position relationship between error and warning bit (O: error at the
22 front, 1: error is at the back)
26~24 Alignment bit number setting
28 reserved
30 Baud rate setting (reserved)

Align Bit is a bit set to align the internal data length. There are a total of 5 Data Lengths. Total Data
Length is the total number of bits of Single Turn + Multi Turn + Warn + Error.

Data Lenth Bit

19

22 39 41 42

However, if the total number of bits does not match the Data Length value above, you must fill it in
by adding the number that does not match with Align Bit.

NO Singleturn Bit Multiturnturn Bit Warn Error Align Bit
1 17 0 1 1 0

2 18 16 1 1 3

3 19 16 1 1 2

4 20 16 1 1 1

6 23 16 1 1 0

The table above is an example of Align Bit settings. Encoder number 1 is a single turn 17[bit] type
without multiturn, and has Warn and Error respectively. The total bit is 19[Bit], so it matches 19[Bit]
of the Data Length, so there is no need to add Align Bit, so set it to 0. Number 2 is a total of 36 [Bit].
Since there is no value that matches Data Length Bit, it must be set to 39[Bit]. So, enter 3 in Align

Bit.
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Setting example:

Bit BiSS-B single-turn BiSS-C multi-turn RSA singleturn
5~0 19 19 22
12~8 0 16 0

16 1 0 0

20 0 0 0

21 0 0 0

22 0 0 0

26~24 2 2 0
28 - - -
30 - - -
Setting value (hex) 0x02010013 0x02001013 0x00000016

Bit Description (if encoder type is sinusoidal)
3~0 Refer to the debounce filter settings and quad setting parameters.
31~4 Reserved

Bit Description (if encoder type is SSI)

0-7 Number of data bits

Number of bits for rotary multi-turn data
&1s (For a linear encoder, the setting value is irrelevant.)
16 Whether to ignore the first bit (0: one start bit, 1: two start bits)
17 Coding(0:binary, 1:gray)
20-23 Number of align bits
Clock rate
24-27 (0:10Mhz, 1:5Mhz, 2:2.5Mhz, 3:1.25Mhz, 4:625Khz, 5:312.5Khz,
6:156.25Khz, 7:78.125Khz)
28 Whether error bit exists (0: No, 1: Yes)
29 Error bit logic(0:active high, 1:active low)
31~30 reserved
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® SSI Align Bit setting method

SSlis entered into the Align Bit by referring to how many bits other than data bits are in the lower bit
(LSB) of the protocol format. In the protocol below, 1 to 22 [Bit] are data bits, but the following 23 to 25
[Bit] are status bits, so enter 3 in Align Bit.

Data protocol

| 1 2] s[4 s5]e ] 7] 8o o1t [2]18[1a]15]16]17]18]19[27]21]022]23]24]2s
|Data_[xP21[xP20| xP19| xP18][ XP17[XP16 [XP15 | xP14 | XP13[ XP12[XP11[XP10] XxPo | XPs | XP7 [ xPe | XP5 | xP4 | xPa [ xP2 [ XP1 [ XPo [ out | wmn | Err

) (sB| Statusbits
Example of Setting)
Bit Description Bit Description (if encoder type is SSI)
Data bit 7~0 22
Multiturn bit 15~8 0
Whether to ignore
16 O(one start bit)
the first bit
Code type 17 1
18 -
19 -
Align bit number 23~20 3 align bit
Clock rate 27-24 2
Error bit 28 0
Error bit logic 29 0
SPI Mode 31~30 -
Bit Description (if encoder type is Panasonic or Tamagawa)
Number of single-turn data bits (number of entire data bits for a
50 linear encoder)
Number of multi-turn data bits (0 or 16. Ignored in the case of a
1278 linear encoder)
19~16 Number of dummy LSB bits
22~20 Number of continuous CRC errors (reserved)
27~24 reserved
28 Baud rate setting (reserved)
30 Regards battery error as a warning (reserved)
31 Use the setting from encoder pulse per revolution (0x2002)
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Setting Example

Bit Panasonic absolute Panasonic incremental
5~0 17 20
12~8 16 0
19~16 0 0
22~20 - -
27~24 - -
28 - -
30 0 0
Bit Description (if encoder type is EnDat)
5~0 Number of bits for single-turn data
12~8 Number of bits for multi-turn data
17~16 reserved
18 EnDat command style(0:EnDat2.2, 1:EnDat2.1)
23~20 Number of dummy LSB bits
Bit Description (if encoder type is resolver)
3~0 Number of resolver cycles per revolution
7~4 Exciting frequency
31~4 Reserved
0x202B Load Encoder Configuration ALL
Variable : ” , Accessi P,DO Change Rete
-~ Setting range Initial value Unit bility assEtnme attribute ntive
UDINT | 0x0 to OXFFFFFFFF 0 - RW No Power 1 ves
cycling

This sets the second encoder, which is attached to the load side.

The setting method is the same as the motor-side encoder setting [0x202A].
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0x202C Lines per Revolution of Sinusoidal Encoder ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
P
UDINT 0-65535 1000 - RW No OWer 1 Yes
cycling
This sets the CPR or line count (number of grids per revolution) on a sine wave encoder.
0x202D FIR Filter Window of Speed Feedback ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type grang bility r?t attribute ntive
Power
UDINT Oto8 0 - RwW No . Yes
cycling

This sets the degree of FIR filter for speed feedback.

In order to apply a FIR filter on a speed feedback signal, set the value to 2 or more. In this case,

the speed feedback filter time constant [0x201B] does not apply. In order to use the speed
feedback filter time constant, set the value to 0.

0x2030 PWM Frequency ALL
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
P
UINT Oto2 0 ; RW No OWEr 1 Yes
cycling

This sets the PWM frequency for the drive. The PWM frequency setting is available in multiples of
16 kHz, which is the current control cycle for the drive. You can set up to 48 kHz, and the overload

condition may change depending on the setting.

Settings Description
0 16Khz
1 32Khz
2 48Khz
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0x2031 Operation Time at Peak Current ALL
. . PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
Power
UINT 1to 65535 1000 ms RW No ".V Yes
cycling
This sets the maximum operation time at the maximum motor current. The setting protects the
motor with an 12T algorithm, so it should be set correctly. (For details refer to chapter 5.10.1
Prevention by Algorithm)
0x2032 Under-Voltage Fault Level ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
Power
UINT 20 t0 90 20 \Y, RwW No . Yes
cycling

This sets the level of the insufficient voltage alarm (AL-40) for the drive. If the relationship between
the insufficient voltage and overvoltage alarm level is not set correctly, the insufficient voltage is set
to 20 V and overvoltage is set to 90 V.

0x2033 Over-Voltage Fault Level ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 20 t0 90 90 v RW No Power | ves
cycling

This sets the level of the overvoltage alarm (AL-41) for the drive. If the relationship between the

insufficient voltage and overvoltage alarm level is not set correctly, the insufficient voltage is set to
20 V and overvoltage is set to 90 V.

0x2034 Motor Thermal Protection Enable ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) .

type bility nt attribute ntive
Power

UINT Oto1 0 - RW No , Yes
cycling

This activates the protective function using the motor's thermal parameter (thermal
resistance/capacitance).

Settings Description
0 Disable
1 Enable
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0x2035 Thermal Sensor 1 Fitted ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type o bility r?t attribute ntive
Power
UINT Oto1 0 RwW No . Yes
cycling

This sets whether to attach thermal sensor 1 (No. 10 pin of encoder A). If the parameter is set, it
checks thermal sensor 1 to generate the motor overheat (AL-27) alarm.

Settings

Description

0

Not attached

1

Attached

0x2036 Thermal Sensor 2 Fitted ALL
PDO
Variable . . . Accessi . Change Rete
Setting range Initial value Unit . assignme . )

type bility nt attribute ntive
Power

UINT Oto1 0 - RwW No . Yes
cycling

This sets whether to attach thermal sensor 2 (No. 10 pin of encoder B). If the parameter is set, it

checks thermal sensor 2 to generate the motor overheat (AL-27) alarm.

Settings Description
0 Not attached
1 Attached
0x2037 Motor Brake Fitted ALL
PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
Power
UINT Oto1 0 - RwW No , Yes
cycling

This sets whether to mount the motor brake. If the parameter is set, it operates the motor brake.
This setting only affects the drive’s internal Brake output. It does not affect any DO set to

Brake.

Settings

Description

0

Not attached

1

Attached
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0x2038 Linear Scale Resolution of Load Encoder ALL
. : PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
P
UINT 0 to 65535 0 um RW No OWEr 1 VYes
cycling

This is a parameter to input the resolution when using a linear scale encoder on the load side.

Please enter the value specified in the specification sheet as it affects the gain value of the position

proportional gain.
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Gain Adjustment (0x2100~)

0x2100 Inertia Ratio ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 3000 100 % RW No Always Yes

This specifies the ratio of the load inertia to the motor's rotor inertia as a percentage (%).
Inertia ratio = Load inertia / Motor's rotor inertia x 100
The inertia/load ratio is an important control parameter for the operation of the servo. It is crucial to set

the correct inertia ratio for optimal servo operation. You can estimate the inertia ratio by auto gain tuning.
The ratio will be continuously estimated during operation if you carry out real-time gain tuning.

0x2101 Position Loop Gain 1 ALL
PDO
Variable . i : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 1 to 500 50 1/s RW Yes Always Yes

This specifies the overall responsiveness of the position controller. The larger the setting, the
responsiveness increases. Setting a value that is too large may cause vibrations depending on the load.

0x2102 Speed Loop Gain 1 ALL
PDO
Variable . . . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 1 to 2000 75 Hz RW Yes Always Yes

This specifies the overall responsiveness of the speed controller. To increase the overall responsiveness
of the system, you have to set a large speed loop gain as well, along with the position loop gain. Setting
a value that is too large may cause vibrations depending on the load.

0x2103 Speed Loop Integral Time Constant 1 ALL
PDO
Variable . i . Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT 1 to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed controller. If you set a large value, errors will be
reduced in a steady state (while stopped or driving at a constant speed), but vibrations may occur in a
transient state (while accelerating or decelerating).
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0x2104 Torque Command Filter Time Constant 1 ALL
PDO
Variable : . . Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This applies a low pass filter for the torque command. You can improve the stability of the system by
setting an appropriate value to smooth out the torque command.

torque command will be longer, reducing the system's responsiveness.

If you set it too large, the delay for the

0x2105 Position Loop Gain 2 ALL
PDO
Variable ; » . Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 1 to 500 30 1/s RW Yes Always Yes

This specifies the position loop gain used as gain group 2 for gain switching. For more information, refer
to the description of the Position Loop Gain 1 (0x2101).

0x2106 Speed Loop Gain 2 ALL
PDO
Variable : ” . Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 1 to 2000 50 Hz RW Yes Always Yes

This specifies the speed loop gain used as gain group 2 for gain switching. For more information, refer to

the description of the Speed Loop Gain 1 (0x2102).

0x2107 Speed Loop Integral Time Constant 2 ALL
PDO
Variable : . . Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 1 to 1000 50 ms RW Yes Always Yes

This specifies the integral time constant of the speed loop used as gain group 2 for gain switching. For
more information, refer to the description of the Speed Loop Integral Time Constant 1 (0x2103).

0x2108 Torque Command Filter Time Constant 2 ALL
PDO
Variable i i : Accessi : Change Rete
Setting range Initial value Unit . assignme . .
type bility nt attribute ntive
UINT 0 to 1000 5 0.1ms RW Yes Always Yes

This specifies the time constant of the torque command filter used as gain group 2 for gain switching. For
more information, refer to the description of the Torque Command Filter Time Constant 1 (0x2104).
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0x2109 Position Command Filter Time Constant ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit i assignme . )
type bility nt attribute ntive
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a low pass filter for the position command to smooth out the position command. This can be
used for setting a higher gear ratio in particular. It does not apply if the setting is 0.

0x210A Position Command Average Filter Time Constant ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to 10000 0 0.1ms RW Yes Always Yes

This applies a moving average filter for the position command to smooth out the position command. The
setting for the position command filter time constant (0x2109) is applied first. It is applied only when the
position command filter time constant is 0.

0x210B Speed Feedback Filter Time Constant ALL
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 10000 5 0.1ms RW Yes Always Yes

This applies a low pass filter to the speed feedback signal calculated from the encoder. In case system

vibrations occur or vibrations occur when a gain load with too large of an inertia is applied, you can

suppress the vibrations by setting the appropriate value.

0x210C Velocity Feed-forward Gain ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0to 100 0 % RW Yes Always Yes

This specifies the feedforward gain for the speed command during position control. The larger the setting
is, the less the positional error is. If you set a value that is too large depending on the load, vibrations or
overshoot may occur. For gain tuning, increase the setting value gradually.

0x210D Velocity Feed-forward Filter Time Constant ALL
PDO
Variable . i . Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

11-51



11. Object Dictionary

11-52

This applies a low pass filter to the compensated amount added to the speed command by the speed
feedforward gain. You can enhance the stability of the system by using it when you set a large speed

feedforward gain or when there is an excessive change in the position command.

0x210E Torque Feed-forward Gain ALL
PDO

variable Setting range Initial value Unit Accessi assignme Change Rete

type © bility r?t attribute ntive

UINT 0 to 100 0 % RW Yes Always Yes
This specifies the feedforward gain for the torque command during speed control.

0x210F Torque Feed-forward Filter Time Constant ALL
. . PDO

Variable : ” . Accessi : Change Rete

Setting range Initial value Unit . assighme , )
type bility nt attribute ntive
UINT 0 to 1000 10 0.1ms RW Yes Always Yes

This applies a low pass filter to the compensated amount added to the torque command by the torque

feed-forward gain.

0x2110 Torque Limit Function Select ALL
PDO
Variable : ” . Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT Oto4 2 - RW Yes Always Yes

This specifies the function to limit the output torque of the drive.
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Settings Description
Limits the torque using forward/reverse torque limit values according to the
driving direction; the maximum value is limited by the maximum torque
0 (0x6072).
- Forward: 0x60EQ, Reverse: Ox60E1
Limits the torque by the maximum torque (0x6072) only regardless of the
' driving direction.
Limits the torque using external forward/reverse torque limit values
2 according to the driving direction.
- Forward: 0x2111, Reverse: 0x2112
Limits the torque using internal and external torque limit values according to
the driving direction and the torque limit signal.
- Forward: Ox60EO (if P_CL signal is not input), 0x2111 (if P_CL signal is
° input)
- Reverse: 0x60E1 (if N_CL signal is not input), 0x2112 (if N_CL signal is
input)
Limited by the analog input torque limit.
‘ - Refer to the analog torque limit scale (0x221C) and offset (0x221D).

0x2111 External Positive Torque Limit Value ALL
PDO
Variable . . . Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This specifies the external forward torque limit value according to the torque limit function setting
(0x2110).
0x2112 External Negative Torque Limit Value ALL
PDO
Variable . i . Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT 0 to 5000 3000 0.1% RW Yes Always Yes

This specifies the external reverse torque limit value according to the torque limit function setting

(0x2110).
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0x2113 Emergency Stop Torque ALL
PDO
Variable : . . Accessi , Change Rete
Setting range Initial value Unit i assignme . )
type bility nt attribute ntive
UINT 0 to 5000 1000 0.1% RW Yes Always Yes
This specifies the stop torque on an emergency stop (when entering POT, NOT, or ESTOP).
0x2114 P/PI Control Conversion Mode ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT Oto4 0 - RW Yes Always Yes

This specifies the switch mode between PI control and P control. Using this function, you can improve

the speed control characteristics to reduce the overshoot during speed operation and the positioning

time during position operation.

Settings Setting details

0 Always uses PI control.

1 Switches to P control if the command torque is larger than the P control
switching torque (0x2115).

9 Switches to P control if the command speed is larger than the P control
switching speed (0x2116).

3 Switches to P control if the acceleration command is larger than the P
control switching acceleration (0x2117).

4 Switches to P control if the position error is larger than the P control
switching position error (0x2118).

0x2115 P Control Switch Torque ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 5000 500 0.1% RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0x2114).
0x2116 P Control Switch Speed ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 6000 100 rpm RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0x2114).
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0x2117 P Control Switch Acceleration ALL
PDO
Variable . i ; Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
UINT 0 to 60000 1000 rem/s RW Yes Always Yes

Refer to the description of the P/PI control switching mode (0x2114).

0x2118 P Control Switch Following Error ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 60000 100 pulse RW Yes Always Yes
Refer to the description of the P/PI control switching mode (0x2114).
0x2119 Gain Conversion Mode ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT Oto7 0 - RW Yes Always Yes

You can enhance the performance of the entire system by switching between two gain groups. According
to the switching mode, manual switch or automatic switch can be done depending on the external input
or output signal, respectively.

Gain group 1 Gain group 2
Position loop gain 1 (0x2101) Position loop gain 2 (0x2105)
Speed loop gain 1 (0x2102) “ Speed loop gain 2 (0x2106)
Speed loop integral time constant 1 Speed loop integral time constant 2
(x2103) (x2107)
Torque command filter time constant Torque command filter time constant
1 (0x2104) 2 (0x2108)
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Settings Setting details
0 Only gain group 1 is used.
1 Only gain group 2 is used.
Gain is switched according to the GAIN2 input status.
2 - 0: Use gain group 1
- 1: Use gain group 2
Reserved
4 Reserved
5 Reserved
Gain is switched according to the ZSPD output status.
6 - 0: Use gain group 1
- 1: Use gain group 2
Gain is switched according to the INPOS1 output status.
7 - 0: Use gain group 1
- 1: Use gain group 2

0x211A Gain Conversion Time 1 ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from gain group 1 to gain group 2.
0x211B Gain Conversion Time 2 ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assighme ) )
type bility nt attribute ntive
UINT 0 to 1000 2 ms RW Yes Always Yes
This specifies the time to switch from gain group 2 to gain group 1.
0x211C Gain Conversion Waiting Time 1 ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT 0 to 1000 0 ms RW Yes Always Yes

This specifies the waiting time before switching from gain group 1 to gain group 2.
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0x211D Gain Conversion Waiting Time 2 ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
UINT 0 to 1000 0 ms RW Yes Always Yes
This specifies the waiting time before switching from gain group 2 to gain group 1.
0x211E Dead Band for Position Control ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 0 UuU RW Yes Always Yes
The position controller output is 0 if the positional error for position control is below the setting.
0x211F Drive Control Input 1 ALL
PDO
Variable . " , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to FFFFhex 0 RW Yes Always No

For the drive input contact point signal, you can enter the same input value by setting the bit for the input
value using this setting, in addition to using the signal that is received through the 1/0 connector. An

applicable function will be performed by logical OR operation of the signal input through the 1/10
connector and the bit value of this setting.

Refer to the table below for the input contact points that are available for configuration.

Bit Setting details
0 POT

1 NOT

2 HOME

3 STOP

4 PCON

5 GAIN2

6 P_CL

7 N_CL

8 MODE

9 Reserved
10 EMG

11 A_RST
12 SV_ON
13 SPD1

14 SPD2

15 SPD3
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0x2120 Drive Control Input 2 ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
UINT 0 to FFFFhex 0 - RW Yes Always No

This function is the same as [0x211F]. Only the available settings are different. Refer to the table below
for the input contact points that are available for configuration.
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Bit Setting details
0 START
1 PAUSE
2 REGT

3 HSTART
4 ISELO

5 ISEL1

6 ISEL2

7 ISEL3

8 ISEL4

9 ISEL5
10 ABSRQ
11 JSTART
12 JDIR

13 PCLEAR
14 AOVR
15 INHIB
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0x2121 Drive Status Output 1 ALL
PDO
Variable . " : Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to FFFFhex 0 - RO Yes - No
You can assign the state of the drive output signal to the output signal of the 1/0 connector in order to
verify the applicable bit of this output value, in addition to the actual output.
Bit Setting details
0 BRAKE
1 ALARM
2 READY
3 ZSPD
4 INPOS1
5 TLMT
6 VLMT
7 INSPD
8 WARN
9 TGON
10 INPOS2
15-11 Reserved
0x2122 Drive Status Output 2 ALL
PDO
Variable . - , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to FFFFhex 0 - RO Yes - No

You can assign the state of the drive output signal to the output signal of the I/O connector in order to

verify the applicable bit of this output value, in addition to the actual output.

@

Setting details

ORG

EOS

IO0UTO

IOUT1

I0UT2

IOUT3

I0UT4

N (o W|N |- O

IOUT5

A
a1
!
oo

Reserved
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e 1/O Configuration(0x2200~ )

0x2200 Digital Input Signal 1 Selection ALL
PDO
Variable : - , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to OxFFFF 0x000F - RW No Always Yes

This specifies the functions of digital input signal 1 of the /O connector and the input signal level.

Bit

Setting details

15

Signal input level settings
(O: contact A, 1: contact B)

14~8

Reserved

7~0

Input signal assignments

Setting example: If the setting is 0x0006

Contact A

GAIN2 is assigned.

Setting example: If the setting is 0x8002

Contact B

NOT is assigned.
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Settings | Assigned signal
0x00 Not assigned
0x01 POT
0x02 NOT
0x03 HOME
0x04 STOP
0x05 PCON
0x06 GAIN2
0x07 P_CL
0x08 N_CL
0x09 PROBE1
Ox0A PROBE2
0x0B EMG
0x0C A_RST
Ox0F SV_ON
0x10 START
0x11 PAUSE
0x12 REGT
0x13 HSTART
0x14 ISELO
0x15 ISEL1
0x16 ISEL2
0x17 ISEL3
0x18 ISEL4
0x19 ISEL5
Ox1A ABSRQ
0x1B JSTART
0x1C JDIR
0x1D PCLR
Ox1E AOVR
Ox1F INBIT
0x20 SPD1/LVSF1
0x21 SPD2/LVSF2
0x22 SPD3
0x23 MODE
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0x2201 Digital Input Signal 2 Selection ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit i assignme . )
type bility nt attribute ntive
UINT 0 to OXFFFF 0x0001 - RW No Always Yes

This specifies the functions of digital input signal 2 of the I/O connector and the input signal level.

For more information, refer to the description of 0x2200.

0x2202 Digital Input Signal 3 Selection ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to OXFFFF 0x0002 - RW No Always Yes

This specifies the functions of digital input signal 3 of the I/O connector and the input signal level.

For more information, refer to the description of 0x2200.

0x2203 Digital Input Signal 4 Selection ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to OxFFFF 0x000C - RW No Always Yes

This specifies the functions of digital input signal 4 of the I/O connector and the input signal level.

For more information, refer to the description of 0x2200.

0x2210 Digital Output Signal 1 Selection ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
UINT 0 to OxXFFFF 0x8002 - RW No Always Yes

This assigns the digital output signal 1 function and sets the output signal level of the 1/0 connector.
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15Bit 14Bit 13Bit 12Bit

11Bit 10Bit 9Bit  8Bit 7Bit 6Bt 5Bt  4Bit 3Bit  2Bit 1Bit  OBit

0/0/{0(0||0|0]0O]O 0/0/{0|0||0O|0O0]|0O]|O

- . v

Signal output level settings Output signal assignment

Setting State Setting Assigned signal Setting Assigned signal
0 Contact A 0x00 Not assigned O0x0A TGON
1 Contact B 0x01 BRAKE 0x0B INPOS2
0x02 ALARM 0x10 ORG
0x03 READY 0x11 EOS
0x04 ZSPD 0x12 IOUTO
0x05 INPOS1 0x13 I0UT1
0x06 TLMT 0x14 I0UT2
0x07 VLMT 0x15 I0UT3
0x08 INSPD 0x16 I0UT4
0x09 WARN 0x17 I0UTS
The method of function assignment is the same up to Digital Output Signal 4 [0x2213].
| ex) When the alarm is set for contact A |
15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bt  8Bit 7Bit 6Bt 5Bt  4Bit 3Bit 2Bit 1Bit  OBit
0/0|/0|0||0]0]0]O0 0/0|{0|0O]|0O|O|1]|O0
R — N J J
- Y Y Y
0 0 0 2 —> 0x0002
| ex) When the alarm is set for contact B |
15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bt  8Bit 7Bit 6Bt 5Bt  4Bit 3Bit 2Bit 1Bit  OBit
1/0/0(0(|0|0O|0}|O 0/0|{0|0O||0O|O|1|O0
R — N J J
- Y Y Y
8 0 0 2 —> 0x8002
| ex) When IOUOTS is set for contact B |
15Bit 14Bit 13Bit 12Bit 11Bit 10Bit 9Bit  8Bit 7Bit 6Bt 5Bit  4Bit 3Bit 2Bit 1Bt  OBit
1/0/0/0((0}|0]0]O0O 0j|0|jO0|2(|0]1]|1]|1
%(—J N J J
- Y Y Y
8 0 1 7 —> 0x8017
0x2211 Digital Output Signal 2 Selection ALL
. . PDO
Variable . e : Accessi , Change Rete
Setting range Initial value Unit . assignme . .
type bility nt attribute ntive
UINT 0 to OxFFFF 0x0003 - RW No Always Yes

This sets the digital output signal 2 function and output signal level of the 1/O connector. For more
information, refer to the description of 0x2210.
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0x2212 Digital Output Signal 3 Selection ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to OXFFFF 0x8001x - RW No Always Yes

This sets the digital output signal 3 function and output signal level of the I/O connector. For more
information, refer to the description of 0x2210.

0x2213 Digital Output Signal 4 Selection ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
UINT 0 to OxFFFF 0x0005 - RW No Always Yes

This sets the digital output signal 4 function and output signal level of the I/O connector. For more
information, refer to the description of 0x2210.

0x221C Analog Torque Input(command/limit) Scale ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT -1000 to 1000 100 0.1%/V RW No Always Yes

If it is not a torque operation and the value of torque limit function setting (0x2110) is 4 (analog
torque limit), the torque is limited by the analog input torque limit. Set the scale of the analog input
value at this time.

Below is the formula for calculation.

Input voltage[mv] — Torque Input 0ffset(0x221D)[mV]) y Torque Command Scale[0x221D]
1000 10

Torque limit value[%] = (

In the case of torque operation, the parameter is used as the analog torque command scale. The
selected value sets the torque command at an analog input voltage of +10 V as a percentage of the
rated torque.

0x221D Analog Torque Input(command/limit) Offset ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
INT -1000 to 1000 0 mV RW No Always Yes

If it is not torque operation, this specifies the analog voltage offset controlled by the analog torque
limit.

In the case of torque operation, the parameter is used as the analog torque command scale.
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0x221F Analog Velocity Input(command/override) Offset P, S
PDO
Variable : - , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
INT -1000 to 1000 0 mV RW No Always Yes

In the case of indexing position operations, it sets the analog voltage offset that is received as the
analog speed override. In the case of speed operations, it sets the analog voltage offset that is

received as the analog speed command.

0x2220 Analog Monitor Output Mode ALL
PDO
Variable . - . Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT Oto1 0 - RW No Always Yes

The output range of the analog monitor is from -10 V to +10 V. If the setting is 1, take the absolute

value of the output so the output values is only positive.

Setting details

Settings
0 Output as negative/positive values
1 Output as positive values only
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0x2221 Analog Monitor Channel 1 Select ALL
Variable . i , Accessi P,DO Change Rete
e Setting range Initial value Unit bility as&g:me attribute ntive
UINT 0 to 65535 - RW No Always Yes
This configures the monitoring variables to be output to analog monitor output channel 1.
Settings Displayed item Unit
0 Speed feedback rpm
1 Speed command rpm
2 Speed error rpm
3 Torque feedback %
4 Torque command %
5 Position error pulse
6 Accumulated operation overload %
7 DC link voltage \Y
8 Reserved %
9 Encoder single-turn data pulse
10 Inertia ratio %
11 Following Error Actual Value uu
12 Drive temperature 1 °C
13 Drive temperature 2 °C
14 Encoder temperature (reserved) °C
15 Hall sensor signal
16 U-phase current
17 V-phase current
18 W-phase current
19 Actual position value uu
20 Position demand value uu
21 Position command speed rpm
22 Hall U Value
23 Hall V Value
24 Hall W Value
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0x2222 Analog Monitor Channel 2 Select ALL
PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to 65535 1 - RW No Always Yes
This configures the monitoring variables to be output to analog monitor output channel 2.
0x2223 Analog Monitor Channel 1 Offset ALL
PD
Variable ; ” , Accessi , © Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
DINT 0 to 0x40000000 0 - RW No Always Yes
Subtract the offset value from the monitoring variable of analog monitor output channel 1 to
determine the final output. The unit will be that of the variable configured in the Analog Monitor
Channel 1 Setting (0x2221).
0x2224 Analog Monitor Channel 2 Offset ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
DINT 0 to 0x40000000 0 - RW No Always Yes
Subtract the offset value from the monitoring variable of analog monitor output channel 2 to
determine the final output. The unit will be that of the variable configured in the Analog Monitor
Channel 2 Setting (0x2222).
0x2225 Analog Monitor Channel 1 Scale ALL
Variable : ” ; Accessi P,DO Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UDINT 0 to 0x40000000 500 - RW No Always Yes

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring

variable configured as analog output channel 1. The unit will be that of the variable configured in

the Analog Monitor Channel 1 Setting (0x2221) per 1 V.

For example, if you set the speed feedback to channel 1 and the scale to 500, up to £5000 rpm can
be output as £10 V.
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0x2226 Analog Monitor Channel 2 Scale ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UDINT 0 to 0x40000000 500 - RW No Always Yes

This specifies the scaling of the variable to be output per 1 V when outputting the monitoring
variable configured as analog output channel 2. The unit will be that of the variable configured in

the Analog Monitor Channel 2 Setting (0x2222) per 1 V.

0x2227 Analog Velocity Command Filter Time Constant S
PDO
Variable . i : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 1000 2 0.1ms RW No Always Yes
You can set the digital filter for the analog speed command voltage to improve the stability of the
command signal. If the filter value is set too high, responsiveness to speed commands will be
reduced. It is important to set a value that is appropriate for your system.
0x2228 Analog Torque Command Filter Time Constant T
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
UINT 0 to 1000 2 0.1ms RW No Always Yes
You can set the digital filter for the analog torque command voltage to improve the stability of the
command signal. If the filter value is set too high, responsiveness to torque commands will be
reduced. It is important to set a value that is appropriate for your system.
0x2229 Analog Velocity Command Scale S
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT -1000 to 1000 100 rpem/V RW No Always Yes

If you control speed with the analog voltage in speed operation, the analog speed command value

at £10 [V] is set in rpm. If the setting is 100, you can control up to 100 rpm per 1 V command
voltage.
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0x222A Analog Velocity Command Clamp Level S
. . PDO
Variable . i , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to 1000 0 rpm RW No Always Yes

If you control speed with the analog voltage in speed operation, voltage may remain on the analog
signal connection circuit even at the 0 speed command.

In this case, zero speed can be maintained for the command that corresponds to the set speed

value.

0x222B Analog Input Function Select ALL

PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT Oto3 0 ; RW No Power | ves
cycling

This selects the analog input function that is received through the I/O connector (pins 5 — 6 - 7).

Settings

Description

Used only as a function of each mode
(speed command in the case of speed control, torque

command in the case of torque control)

Analog torque limit
(The 0x221C setting, which operates in modes other than
scale and torque control modes)

(It operates only when 0x2110 is set to 4.)

Analog speed limit

(The 0x2229 setting, which operates in the scale and torque
control modes)

(0x230D needs to be set, 2: limited by analog input, 3: limited
to the smaller value between the analog input and 0x230E

setting)

Used as speed override
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e Velocity Control(0x2300~ )

0x2300 Jog Operation Speed ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
INT -6000 to 6000 500 rpm RW No Always Yes
This specifies the jog operation speed.
0x2301 Speed Command Acceleration Time ALL
PDO
Variable . " . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 10000 200 ms RW No Always Yes
This specifies the time, in ms, required for the motor to reach the rated motor speed from zero speed.
0x2302 Speed Command Deceleration Time ALL
PDO
Variable Accessi Change Rete
Setting range Initial value Unit assignme
type bility attribute ntive
nt
UINT 0 to 10000 200 ms RW No Always Yes

This specifies the time, in ms, required for the motor to decelerate from the rated motor speed to a stop.

0x2303 Speed Command S-curve Time ALL
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 0 ms RW No Always Yes

You can configure the speed command in an S-curve pattern for smooth acceleration/deceleration. If it is
set to 0, the drive will be operated in a trapezoidal pattern by default.

0x2304 Program Jog Operation Speed 1 ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
INT -6000 to 6000 0 rpm RW No Always Yes

For programmed jog operation, you can set operation speed 1 to 4 and operation time 1 to 4 as follows:
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0x2305 Program Jog Operation Speed 2 ALL
. . PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
INT -6000 to 6000 500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2306 Program Jog Operation Speed 3 ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT -6000 to 6000 0 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2307 Program Jog Operation Speed 4 ALL
PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignhme , )
type bility nt attribute ntive
INT -6000 to 6000 -500 rpm RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2308 Program Jog Operation Time 1 ALL
PD
Variable i . : Accessi : © Change Rete
Setting range Initial value Unit . assighme ) .
type bility nt attribute ntive
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x2309 Program Jog Operation Time 2 ALL
. . PDO
Variable : " . Accessi , Change Rete
Setting range Initial value Unit 9 assignme ) )
type bility nt attribute ntive
UINT 0 to 10000 5000 ms RW No Always Yes

Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
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0x230A Program Jog Operation Time 3 ALL
Variable . ” , Accessi P_DO Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 10000 500 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230B Program Jog Operation Time 4 ALL
. . PDO
Variable . o , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to 10000 5000 ms RW No Always Yes
Refer to the description of Programmed Jog Operation Speed 1 (0x2304).
0x230C Index Pulse Search Speed ALL
PD
Variable . ” , Accessi . © Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT -1000 to 1000 20 rpm RW No Always Yes
This specifies the speed for index pulse search.
0x230D Speed Limit Function Select T
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT Oto3 0 - RW No Always Yes
This specifies the speed limit function for torque control.
Settings Setting details
0 Limited by the speed limit value (Ox230E)
1 Limited by the maximum motor speed
0x230E Speed Limit Value at Torque Control Mode T
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
UINT 0 to 6000 1000 rpm RW Yes Always Yes

This specifies the speed limit value for torque control. This setting is applied only when the Speed Limit
Function Setting (0x230D) is set to 0.
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0x230F Over Speed Detection Level ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 10000 6000 rpm RW No Always Yes
This specifies the level to detect overspeed alarms (AL-50). If the setting is larger than the maximum
motor speed, the detection level will be set by the maximum motor speed.
0x2310 Excessive Speed Error Detection Level ALL
PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to 10000 5000 rpm RW No Always Yes

This specifies the level to detect excessive speed error alarms (AL-53). If the difference between the

speed command and the speed feedback exceeds the setting value, an excessive speed error alarm is

generated.
0x2311 Servo-Lock Function Select S
. . PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT Oto1 0 - RW No Always Yes
This specifies the servo-lock function to fix the motor position with a position value when the speed
command is input as 0 for speed control.
Settings Setting details
0 Servo-lock function disabled
1 Servo-lock function enabled
0x2312 Multi-Step Operation Speed 1 S
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) .
type bility ot attribute ntive
INT -32768 to 32767 0 rpm RW No Always Yes
This sets the speed for multi-stage operation velocity 1 in speed operation mode. This is the

speed when input contact points for SPD1, SPD2, and SPD3 are off.
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0x2313 Multi-Step Operation Speed 2 S
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
INT -32768 to 32767 10 rom RW No Always Yes

This sets the speed for multi-stage operation velocity 2 in speed operation mode. This is the

speed when the input contact point for SPD1 is on and input contact points for SPD2 and SPD3
are off.

0x2314 Multi-Step Operation Speed 3 S
PDO
Variable . i : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
INT -32768 to 32767 50 rpm RW No Always Yes

This sets the speed for multi-stage operation velocity 3 in speed operation mode. This is the

speed when the input contact point for SPD2 is on and input contact points for SPD1 and SPD3
are off.

0x2315 Multi-Step Operation Speed 4 S
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
INT -32768 to 32767 100 rpm RW No Always Yes

This sets the speed for multi-stage operation velocity 4 in speed operation mode. This is the

speed when input contact points for SPD1 and SPD2 are on and the input contact point for SPD3
is off.

0x2316 Multi-Step Operation Speed 5 S
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
INT -32768 to 32767 200 rpm RW No Always Yes

This sets the speed for multi-stage operation velocity 5 in speed operation mode. This is the

speed when the input contact point for SPD3 is on and input contact points for SPD1 and SPD2
are off.

0x2317 Multi-Step Operation Speed 6 S
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
INT -32768 to 32767 500 rpm RW No Always Yes

This sets the speed for multi-stage operation velocity 6 in speed operation mode. This is the

speed when input contact points for SPD1 and SPD3 are on and the input contact point for SPD2
is off.
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0x2318 Multi-Step Operation Speed 7 S
Variable : ” ; Accessi PDO Change | Rete
Setting range Initial value Unit . ) . .
type bility assignment | attribute | ntive
INT -32768 to 32767 1000 rpm RW No Always Yes

This sets the speed for multi-stage operation velocity 7 in speed operation mode. This is the
speed when input contact points for SPD2 and SPD3 are on and the input contact point for SPD1
is off.

0x2319 Multi-Step Operation Speed 8 S
Variable ; ” , Accessi PDO Change | Rete
Setting range Initial value Unit
type g rang Hat vall ! bility assignment | attribute | ntive
INT -32768 to 32767 1500 rpm RW No Always Yes

This sets the speed for multi-stage operation velocity 8 in speed operation mode. This is the
speed when input contact points for SPD1, SPD2, and SPD3 are on.

0x231A Velocity Command Switch Select S
Variable , » , Accessi PDO Change | Rete
Setting range Initial value Unit . . . )
type bility assignment | attribute | ntive
UINT 0Oto3 0 - RW No Always Yes

This selects the speed command method in speed operation mode.

Settings Setting details
0 Analog speed command is used.
1 SPD1 and SPD2 contact points and analog speed command are used.
SPD1, SPD2, and SPD3 contact points and analog speed command are
? used.
3 Speed commands of SPD1, SPD2, and SPD3 contact points are used.

If the setting is 1 or 2 and the corresponding contact point is on, it uses the analog speed
command.

E.g. 1) If the setting is 2 and the SPD1 and SPD2 contact points are on, the analog speed
command 10 V is applied.

The motor operates at 100 rpm. The analog input speed command is ignored.

The operating speed is activated by the parameter 0x2315 setting.

E.g. 2) If the setting is 2 and the SPD1, SPD2, and SPD3 contact points are on, the analog speed
command 10 V is applied.

The motor operates at 1000 rpm. The speed command of the digital input/output contact point is

ignored.

The operating speed is applied by an analog speed command voltage based on the parameter

0x2229 setting.
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® Miscellaneous Setting(0x2400~)

0x2400 Software Position Limit Function Select ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT Oto3 0 - RW No Always Yes

This specifies the software position limit function for position control. When using the position limit
function, the upper and the lower limit values will be limited to the values configured in (0x670D: 02) and
(0x670D: 01), respectively. The software position limit function will not be activated prior to the homing
operation. In addition, when the upper limit value is less than the lower limit value, this function will not
be activated.

Encoder specification Necessary conditions for function use

Incremental encoder
1. Homing must be performed once after a power input.
2. Functions can be used after homing is completed.

Absolute single-turn encoder

(BissB)
. 1. External batteries must be connected.
Absolute multi-turn encoder 2. Absolute Encoder Configuration [0x2005] must be set to 0.
(BissC) 3. There is no need for another homing after the power input.

4. Functions can immediately be used.

The software position limit function can be used in the incremental and singleturn encoders only when
the main power is applied and homing is completed. In multiturn encoders, homing is unnecessary when
using a multiturn that has a 0 Absolute Encoder Configuration [0x2005]. Also, be aware that this function
does not operate when the upper limit is smaller than the lower limit.

Settings Setting details
0 None of positive and negative software position limits are used.
1 Only the positive software position limit value is used. It is not limited for
the reverse direction.
5 Only the negative software position limit value is used. It is not limited for
the forward direction.
3 Both the positive and the negative software position limits are used.

The position limit function can be limitedly used in Jog Operation Mode. When using Index, JOG
operation mode is used for remaining pulse movement, so setting the 5th bit of the parameter below can
be limited to POT and NOT.

I/O Signal Configuration [0x300A]

7Bit 6Bit 5Bit 4Bit 3Bit 2Bit 1Bit OBit

0/]0]0}]0|O0O|0]|0]O0
N

Setting values Setting Details
0 The software position limit function is not used in Jog Operation Mode
The software position limit function is used (both directions) in Jog

1

Operation Mode.
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0x2401 INPOS1 Output Range P
PD
Variable : i ; Accessi : © Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
UINT 0 to 60000 100 UuU RW Yes Always Yes
With the position command not newly updated, if the position error is retained within the INPOS1
output range for the INPOS1 output time, the INPOS1 signal is output.
0x2402 INPOS1 Output Time P
PD
Variable ; ” , Accessi , © Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 0 ms RW Yes Always Yes
Refer to the description of 0x2401.
0x2403 INPOS2 Output Range P
Variable : ” , Accessi P,DO Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to 60000 100 9]9) RW Yes Always Yes
This outputs the INPOS2 signal where the position error is less than the setting value. Unlike the
INPOSH1, the INPOS2 signal is output by calculating only the position error value.
0x2404 ZSPD Output Range P
. . PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 6000 10 rpm RW Yes Always Yes
When the current speed is less than the setting value, the ZSPD signal is output.
0x2405 TGON Output Range P
PDO
Variable . " , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 6000 100 rpm RW Yes Always Yes

When the current speed is more than the setting value, the TGON signal is output.
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0x2406 INSPD Output Range P
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 6000 100 rpm RW Yes Always Yes
When the speed error is less than the setting value, the INSPD signal is output.
0x2407 BRAKE Output Speed P
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to 6000 100 rpm RW No Always Yes

If the motor stops because the servo turns off or a servo alarm occurs during rotation, you can set
the speed (0x2407) and delay time (0x2408) for the brake signal output to configure the output
timing. The brake signal will be output if the motor rotation speed goes below the set speed
(0x2407) or the output delay time (0x2408) has elapsed after the servo OFF command. This setting
will affect both a Digital Output (DO) set to Brake and the Brake Connector Output if 0xX2037 Brake Fitted = 1

0x2408 BRAKE Output Delay Time P
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 1000 100 ms RW No Always Yes
Refer to the description of 0x2407.
0x2409 Torque Limit at Homing Using Stopper ALL
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 2000 250 0.1% RW No Always Yes
This specifies the torque limit value for homing using a stopper. With too large of a value
configured, the machine may collide with the stopper, so be careful.
0x240A Duration Time at Homing Using Stopper ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
UINT 0 to 1000 50 ms RW No Always Yes

This specifies the time to detect the stopper for homing using a stopper. Set the appropriate value,

depending on the machine.
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0x240B Modulo Mode ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
UINT Oto5 0 - RW No Power 1 ves
cycling

This sets whether to use the modulo function. (Phox is determined based on the coordinate axis
and index type.)

Settings Setting details
0 Does not use the modulo function.
1 Uses the modulo function to move forward.
2 Uses the modulo function to move backward.
3 Uses the modulo function to move via the possible shortest
distance.
Reserved
Reserved
0x240C Modulo Factor ALL
Variable ; ” , Accessi P,DO Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
DINT 1 to 0x40000000 3600 uu RW No Power | ves
cycling

This specifies the factor for using the modulo function. It sets the position value per revolution when

the user operates the motor.

* Modulo Factor concept

The default formula is as follows.

Position Actual Value using Modulo factor =

Position Actual Value — (Position Actual Value =+ Modulo Factor)

0x2040C : 2000

0x2040C : 1000

0x2040C O|ALE

X Encoder Pulse per Revolution

2000[UU]

1000[UU]

v

2000[UU]
1000[UU]

v

A\ 4
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In general, when you do not use the Modulo factor, the current position keeps increasing when the
motor rotates in one direction.

If you use Modular factor and input 1000, the current position (Position Actual Value) increases only
up to 1000 [UU] is reset to 0 [UU]. Similarly, when you input 2000, it increases only up to 2000 [UU]
and is reset. In other words, the remainder value from dividing Position Actual Value by Modulo
factor is applied.

X5[turn] X1 [turn]

Motor User Machine

When the equipment device makes 1 [turn] and the 19[bit] motor mounted on the equipment
makes 5 [turns], the total pulse required for the equipment to make 1 [turn] is as follows.

524288 X 5[turn] = 9961472[UU]
If you want to control the machine’s 1 [turn] within the range of 0~9961472 [UU],

You can input 9961472 [UU] to make the machine have 1~9961472 [UU] for Position Actual Value
within 1 [turn] and restart from 1 [UU] when it exceeds 1 [turn].

* Modulo factor application example

For PHOX, it is applicable if you set the address 0x3000 to operation mode 0 and the address
0x3001 to the rotary coordinate system 1.

To rotate the axis of the machine to the 30 degree mark in Index Operation Mode,

9961472[UU] X = 218453[UU]

360°
You can input 218453 [UU] for index distance.

If you input 1529173 [UU], moving to the 210 degree mark is possible

300 .

11-79



11. Object Dictionary

* Modulo factor advantages

Suppose that a 19-bit motor performs a 60-degree rotation 10,000 times in one direction. If the
motor runs in the relative Indexing Position Mode, the error values after the decimal point
continue to accumulate to cause a deviation of about 3 degrees after 10,000 rotations

60 22%x3%35 _
2eg X 524288 = = x 2%? = — = 873813333 |[Pulse]
Start 2|4 PulseZij %= Resolution 360° AH 2t (0] =4
1 87381 524288 360 59.99977112 60
2 174762 524288 360 119.9995422 120
3 262143 524288 360 179.9993134 180
4 349524 524288 360 239.9990845 240
5 436905 524288 360 299.9988556 300
6 524286 524288 360 359.9986267 360
7 611667 524288 360 419.9983978 420
8 699048 524288 360 479.9981689 480
9 786429 524288 360 539.9979401 540
10 873810 524288 360 599.9977112 600
9990 872936190 524288 360 599397.7135 599400
9991 873023571 524288 360 599457.7132 599460
9992 873110952 524288 360 599517.713 599520
9993 873198333 524288 360 599577.7128 599580
9994 873285714 524288 360 599637.7126 599640
9995 873373095 524288 360 599697.7123 599700
9996 873460476 524288 360 599757.7121 599760
9997 873547857 524288 360 599817.7119 599820
9998 873635238 524288 360 599877.7116 599880
9999 873722619 524288 360 599937.7114 599940
10000 873810000 524288 360 599997.7112 600000

When a user operates a 19-bit motor 10,000 times in one direction at 60 degrees, error values below
the decimal point do not accumulate in the index's absolute position (Absolute) operation mode, and
error values do not accumulate even when operating 10,000 times.

60 spaz88= 233X e 20 goars

360 T Bx3xy =3 T

Start 2l==| PulseZf== Resolution 360° AlFZ o|&3t
1 87381 524288 360 59.99977112 60
2 174762 524288 360 119.9995422 120
3 262143 524288 360 179.9993134 180
4 349524 524288 360 239.9990845 240
5 436905 524288 360 299.9998856 300
6 524286 524288 360 | 359.9986267 | 360
7 87381 524288 360 59.99977112 420
8 174762 524288 360 119.9995422 480
9 262143 524288 360 179.9993134 540
10 349524 524288 360 239.9990845 600
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9990 524286 524288 360 359.9986267 | 599400
9991 87381 524288 360 59.99977112 | 599460
9992 174762 524288 360 119.9995422 | 599520
9993 262143 524288 360 179.9993134 | 599580
9994 349524 524288 360 239.9990845 | 599640
9995 436905 524288 360 299.9998856 | 599700
9996 524286 524288 360 359.9986267 | 599760
9997 87381 524288 360 59.99977112 | 599820
9998 174762 524288 360 119.9995422 | 599880
9999 262143 524288 360 179.9993134 | 599940
10000 349524 524288 360 239.9990845 | 600000

However, when turning the power on and off after rotating the motor in one direction, if the multi-
turn value of the encoder overflows and the value becomes wrong, the current position value may
also be wrong, so origin operation must be performed once when the power is turned on.

0x240D User Drive Name ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
STRING - ‘Drive’ - RW No Always Yes
The user can customize the drive name. Up to 16 characters can be used to define the name.
0x240E Individual Parameter Save ALL
PDO
Variable . - , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT Oto1 0 - RW No Always No

This specifies whether to save parameters individually. This parameter is not saved and is
initialized to 0 during power ON.

Settings Setting details
0 Parameters are not saved individually. For details on storing
parameters, refer to Storing Parameters (0x1010).
1 Save the parameters individually. When a parameter is written, it is

immediately stored in the memory.

0x240F RMS Overload Calculation Time ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT 100 to 60000 15000 ms RW No Power | es
cycling

This sets the time to calculate RMS operation overload (0x2619).
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0x2410 RTC Time Set ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit i assignme . )
type bility nt attribute ntive
UDINT 0 to OXFFFFFFFF - RW No Always Yes
This sets the RTC time.
0x2411 RTC Date Set ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UDINT 0 to OXFFFFFFFF - RW No Always Yes

This sets the RTC date.
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e Enhanced Control(0x2500~ )
0x2500 Adaptive Filter Function Select ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT Oto5 0 - RW No Always Yes

This specifies the adaptive filter function.

Settings Setting details

0 Adaptive filter is not used.
Only one adaptive filter is used. You can check the settings

1 configured automatically in the notch filter 4 settings (0x250A and
0x250B).
Only two adaptive filters are used. You can check the settings

2 configured automatically in the notch filter 3 (0x2507 and 0x2508)
and filter 4 settings (0x250A and 0x250B).

3 Reserved

4 Resets the notch filter 3 (0x2507, 0x2508) and notch filter 4
(0x250A, 0x250B, 0x250C) settings.

5 Reserved

0x2501 Notch Filter 1 Frequency ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
UINT 50 to 5000 5000 Hz RW No Always Yes
This specifies the frequency of notch filter 1.
0x2502 Notch Filter 1 Width ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
UINT 1to 100 1 - RW No Always Yes
This specifies the width of notch filter 1.
0x2503 Notch Filter 1 Depth ALL
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT 1to5 1 - RW No Always Yes

This specifies the depth of notch filter 1.
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0x2504 Notch Filter 2 Frequency ALL
Variable : ” , Accessi P,DO Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
UINT 50 to 5000 5000 Hz RW No Always Yes
0x2505 Notch Filter 2 Width ALL
Variable : ” , Accessi P,DO Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 1to0 100 1 - RW No Always Yes
0x2506 Notch Filter 2 Depth ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 1to5 1 - RW No Always Yes
0x2507 Notch Filter 3 Frequency ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 50 to 5000 5000 Hz RW No Always Yes
0x2508 Notch Filter 3 Width ALL
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 1to0 100 1 - RW No Always Yes
0x2509 Notch Filter 3 Depth ALL
Variable : ” , Accessi P_DO Change Rete
Setting range Initial value Unit " assignme ) )
type bility nt attribute ntive
UINT 1t05 1 - RW No Always Yes

11-84



11. Object Dictionary

0x250A Notch Filter 4 Frequency ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 50 to 5000 5000 Hz RW No Always Yes
0x250B Notch Filter 4 Width ALL
. . PDO
Variable . o . Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 1to0 100 1 - RW No Always Yes
0x250C Notch Filter 4 Depth ALL
. . PDO
Variable . o . Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 1to5 1 - RW No Always Yes
0x250D On-line Gain Tuning Mode ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT Oto1 0 - RW No Always Yes

This specifies the online gain tuning mode.

Settings Setting details
0 Online gain tuning is not used.
1 Online gain tuning is used.
0x250E System Rigidity for Gain Tuning ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT 1to0 20 5 - RW No Always Yes

This specifies the system rigidity applied for gain tuning. After gain tuning according to the setting,
the overall gain will be set higher or lower. If the gain of the maximum setting value is not enough,
carry out the tuning manually. After gain tuning, the following gains will be changed automatically:

Inertia ratio (0x2100), position loop gain 1 (0x2001), speed loop gain 1 (0x2102), speed integral
time constant 1 (0x2103), torque command filter time constant 1 (0x2104), notch filter 3 frequency
(0x2507, TBD), and notch filter 4 frequency (0x250A, TBD).
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0x250F On-line Gain Tuning Adaptation Speed ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
UINT 1to5 1 - RW No Always Yes
This specifies the speed reflecting the change of gain when performing online gain tuning. The
larger the setting value is, the faster the change of gain is reflected.
0x2510 Off-line Gain Tuning Direction ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0to1 0 - RW No Always Yes

This specifies the movement direction when performing offline gain tuning. Set the function properly
according to the condition of the apparatus section.

Settings Setting details
0 Drive in the forward direction
1 Drive in the reverse direction

0x2511 Off-line Gain Tuning Distance ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assighme ) )
type bility nt attribute ntive
UINT 110 10 5 - RW No Always Yes

This specifies the distance when performing offline gain tuning. The larger the setting value is, the
longer the moving distance becomes. Set the distance properly according to the condition of the

apparatus section. Make sure to secure enough distance (more than one revolution of motor) prior
to gain tuning.

0x2512 Disturbance Observer Gain ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0to 100 0 % RW No Always Yes

(Will be supported later.)
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0x2513 Disturbance Observer Filter Time Constant ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to 1000 10 0.1ms RW No Always Yes

(Will be supported later.)

0x2514 Current Controller Gain ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 1to 150 100 % RW No Always Yes

This specifies the current controller gain. Lowering the setting value will reduce the noise, but the
drive's responsiveness decreases as well.

0x2515 Vibration Suppression Filter Configuration ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT Oto5 0 - RW No Always Yes
Reserved
0x2516 Vibration Suppression Filter 1 Frequency ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 2000 0 0.1Hz RW No Always Yes
Reserved
0x2517 Vibration Suppression Filter 1 Damping ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT Oto5 0 - RW No Always Yes

Reserved
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0x2518 Vibration Suppression Filter 2 Frequency ALL
. . PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to 2000 0 0.1Hz RW No Always Yes
Reserved
0x2519 Vibration Suppression Filter 2 Damping ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT Oto 5 0 - RW No Always Yes
Reserved
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e Monitoring(0x2600~ )

0x2600 Feedback Speed ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
INT - - rpm RO Yes - No
This represents the current rotation speed of the motor.
0x2601 Command Speed ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT - - rem RO Yes - No
This represents the speed command that is input to the speed control loop of the drive.
0x2602 Following Error ALL
PDO
Variable . o . Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
DINT - - pulse RO Yes - No
This represents the position error of position control.
0x2603 Accumulated Operation Overload ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
INT - - 0.1% RO No - No

This represents the accumulated operation overload rate. When the value of the accumulated

operation overload rate reaches the overload warning level setting (0x2010), the operation overload
warning (W10) will occur; when it reaches 100%, the operation overload alarm (AL-21) will occur.

0x2604 Instantaneous Maximum Operation Overload ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
INT - - 0.1% RO Yes - No

This represents the maximum value of the operation overload rate output instantaneously from the

drive. This value can be initialized by the initialization of the instantaneous maximum operation

overload.
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0x2605 DC-Link Voltage ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
UINT - - Volt RO Yes - No
This represents the DC link voltage by the main power input.
0x2606 Accumulated Regeneration Overload ALL
. . PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
INT - - 0.1% RO No - No

This represents the accumulated overload rate of the regenerative resistor due to regenerative

operation. If the value of the accumulated regenerative overload rate reaches 100%, a regenerative
overload alarm (AL-23) will be generated.

0x2607 Single Turn Data ALL
PDO
Variable : i : Accessi : Change Rete
Setting range Initial value Unit . assignhme ) .
type bility nt attribute ntive
UDINT - - pulse RO Yes - No

This represents the single-turn data of the motor. Values ranging from 0 to (encoder resolution-1)
are displayed.

0x2608 Mechanical Angle ALL
PDO
Variable : ” ; Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT - - 0.1deg RO Yes - No
This represents the single-turn data of the motor, ranging from 0.0 to 359.9.
0x2609 Electrical Angle ALL
PD
Variable . " , Accessi , © Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
INT - - 0.1deg RO Yes - No

This represents the electrical angle of the motor, ranging from -180.0 to 180.0.
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0x260A MultiTurn Data ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
DINT - - rev. RO Yes - No

This represents the multi-turn data of the multi-turn encoder.

0x260B Drive Temperature 1 ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT - - oC RO No - No

This is the temperature measured by the temperature sensor integrated with the drive power board.
If the measurement is higher than 95°C, the drive overheat alarm 1 (AL-22) will be generated.

0x260C Drive Temperature 2 ALL
PDO
Variable . o . Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
INT - - oC RO No - No

This represents the temperature measured by the temperature sensor integrated with the drive
control board. If the measured temperature is higher than 90°C, the drive overheat alarm 2 (AL-25)
will be generated.

0x260D Encoder Temperature ALL
PDO
Variable . . : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
INT - - oC RO No - No

This represents the temperature measured by the temperature sensor integrated with the serial
encoder provided by LS ELECTRIC (if the setting value of the encoder type (0x2001) is 4). If the
measured temperature is higher than 90°C, the encoder overheat alarm (AL-26) will be generated.

0x260E Motor Rated Speed ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
UINT - - rom RO No - No

This represents the rated speed of the driving motor.
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0x260F Motor Maximum Speed ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
UINT rom RO No - No
This represents the maximum speed of the driving motor.
0x2610 Drive Rated Current ALL
. . PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0.1A RO No - No
This represents the rated current of the drive.
0x2611 FPGA Version ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
STRING - RO No - No
This represents the FPGA version within the drive.
0x2612 Hall Signal Display ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignhme ) )
type bility nt attribute ntive
UINT - RO No - No

This represents the signal of the hall sensor installed in the encoder (or motor). This can be used to
verify the connection status of the hall sensor signal or compare the U, V, W phases of the motor
with the direction of the hall sensor signal.

The signal value is repeated in the order of 5>4->6->2->3->1 for a forward movement, while it is

repeated in the order of 12>32>2->6->4->5 for a reverse movement.

Bit

Setting details

W-phase hall sensor signal

V-phase hall sensor signal

U-phase hall sensor signal
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0x2613 Bootloader Version ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
STRING - - - RO No - No
This represents the bootloader version of the drive.
0x2614 Warning Code ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT - - - RO Yes - No
This represents the warning code that has occurred in the drive.
0x2615 Analog Input Channel 1 Value ALL
PDO
Variable . o . Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
INT - - mV RO Yes - No
This displays the analog torque command input voltage in mV.
0x2619 RMS Operation Overload ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
INT - - 0.1% RO No - No

This displays the Root Mean Square (RMS) load factor for 15 seconds in 0.1% increments.
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0x261D Motor Temperature in Per Unit ALL
. . PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT - - PU R Yes - -

This displays the motor temperature per unit. When it exceeds 100, the motor overheat (AL-27)

alarm occurs.

The alarm generation time is calculated using the following formula:

T =1%In (1% (1>-1)), T: Thermal time constant of the motor, |: Motor load factor

The alarm generation time for the motor load factor when T is 30 seconds is shown below.

Motor load factor (%)

Alarm generation time

110% 1.75*1=52.54
125% 1.02 * 1 =30.65
150% 0.59*1=17.63
200% 0.29*1=28.63
250% 0.17*1=5.23
300% 0.12*1=3.53

0x261E Load Encoder Position Feedback ALL
PDO
Variable : ” ; Accessi , Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
DINT - - pulse RO No - -
This displays the position value of the load-side encoder in pulse units of the load encoder.
0x261F Load Encoder Position Actual Internal Value ALL
PDO
Variable : i , Accessi : Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
DINT - - uu RO No - -

This displays the position value of the load-side encoder in pulse units of the motor-side encoder
considering the electronic gear ratio.
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0x2620 Load Encoder Following Error ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
DINT - - pulse RO No - -
This displays the position difference between the load-side encoder and motor-side encoder in
UU units.
0x2621 Load Encoder Velocity ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
DINT - - UU/s RO Yes Always No
This displays the speed of encoder 2 attached to the load side.
0x2622 Current RTC Time ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type grang bility r?t attribute ntive
UDINT - - - RO No Always Yes
This displays the current RTC time.
0x2623 Current RTC Date ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UDINT - - - RO No Always Yes

This displays the current RTC date.
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0x2624 Motor Encoder Status ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )

type bility nt attribute ntive
Power

UINT - - - RO No , Yes
cycling

This displays the status of the first encoder, which is attached to the motor. Refer to the following
for the statuses of the different encoder types.

10bit
0 CS1 €S2 CS3 | CEl CE2 IE CSE PS 1
Start bit CS data Error flag Pre-loead
status

Fig.7 Format for status field

Delimiter

@ Start bit: Fixed to "0".
@ Cs data: Commutation signals CS1-CS3
® Error flag: Encoder error flag  in case of error from "0" to "1"
@ Pre-load Status: Initial Z-signal non-detection signal
in case of initial Z-signal detection from "1" to "0"
® Delimiter: Fixed to "1".
LAUVIC J. ALJYIL,
Bit d-0 ds1 d72 d-3 d74 d75 d76 d77
Logic when each
erTor 0ccurs 1 1 1 - 1 1 1
Over- |Full Counting | Counter Multi- |Battery |Battery
Name & speed | absolute error |overflow | "0" [turn error | alarm
its symbol status error
OS FS CE OF ME BE BA
Table. 11 ALMC data assignment
Bit d0 | d1 | d2 ;3 drd d55 ds6 d,7
IDglc at error HOII |IOIP lloﬂ II1I‘| 01“ Hl‘l Illll Illll
occurrence
. "o" " "o Count error 1 | Count error 2 Z error CS error Pre-load status
Fixedname | piyed | Fixed | Fixed CE1 CE2 ZE CSE PS
@ CEt: ABSA counter value is checked when Z-signal is detected,
® Ce2: The number of pulses between CS phases is checked.
® ZE: Z-output with the special value of ABSA counter is checked.
@ CsE: CS phase logic error.
® rs: Initial Z-signal non-detection signal. (Pre-load status)

Refer to 5.4 for detail.
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0x2625 Load Encoder Status ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
Power
UINT - - - RO No . Yes
cycling
This displays the status of the second encoder, which is attached to the load side.
0x2626 Cumulative Hours of Use ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
Power
UINT - - Hour RO No , Yes
cycling

Indicates the power-on time of the drive.
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e Procedure and Alarm history(0x2700~ )

0x2700 Procedure Command Code ALL
. . PDO
Variable . i , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to OXFFFF 0 - RW No - No

You can run various procedures with the following procedure command codes and command
arguments. Make sure to enter the correct value for the command argument prior to entering
command code because the drive refers to the command argument at the moment the command
code is entered.

Command
Command code Run procedure
argument
1 Servo on
M 13 2 Servo off
anual Jog — —
3 Positive (+) driving (0x2300
(0x0001) ve (+) driving ( )
4 Negative (-) driving (0x2300)
5 Stop to zero speed
1 Servo on
Programmed Jog 2 Servo off
(0x0002) 3 Start operation
4 Stop to zero speed (server on maintained)
Servo Alarm History 1
Reset (0x0003)
Offline Auto Tuning .
1 Start auto tuning
(0x0004)
1 Servo on
2 Servo off
Index Pulse Search —
3 Positive (+) search (0x230C)
(0x0005) -
4 Negative (-) search (0x230C)
5 Stop to zero speed
Absolute Encoder Reset 1 Absolute encoder reset
(0x0006)
Instantaneous Maximum . .
) Instantaneous maximum operation overload value
Operation Overload 1
reset (0x2604)
Reset (0x0007)
Phase current offset tuning
Phase Current Offset .
Tunin 1 (The U, V, W phase offsets are stored in 0x2015
d to 0x2017, respectively. If the offset is abnormally
(0x0008) .
large, AL-15 will be generated.)
Software Reset
1 Software reset
(0x0009)
Commutation 1 Commutation is performed
(0X000A) P
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0x2701 Procedure Command Argument ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT 0 to FFFFhex 0 - RW No - No
0x2702 Servo Alarm History ALL
Sublndex 0 Number of entries
PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
STRING - 16 - RO No - No
Subindex 1 Alarm code 1 (Newest)
PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
STRING - - - RO No - No
Subindex 2 Alarm code 2
PDO
Variable ) » , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Subindex 3 Alarm code 3
PDO
Variable ) . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
STRING - - - RO No - No
Subindex 4 Alarm code 4
PDO
Variable ) . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
STRING - - - RO No - No
Subindex 5 Alarm code 5
. . PDO
Variable ) » , Accessi . Change Rete
Setting range Initial value Unit 9 assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 6 Alarm code 6
. . PDO
Variable ) » , Accessi . Change Rete
Setting range Initial value Unit 9 assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Subindex 7 Alarm code 7
. . PDO
Variable ) » , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No

Sublndex 8

Alarm code 8
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11-100

PD
Variable ) » , Accessi , © Change Rete
Setting range Initial value Unit N assignme . .
type bility nt attribute ntive
STRING - - - RO No - No
Subindex 9 Alarm code 9
PD
Variable ) » , Accessi , © Change Rete
Setting range Initial value Unit N assignme . .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 10 Alarm code 10
PD
Variable ) . ) Accessi , © Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 11 Alarm code 11
. . PDO
Variable , . , Accessi , Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 12 Alarm code 12
PDO
Variable , . , Accessi , Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 13 Alarm code 13
PDO
Variable ) . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 14 Alarm code 14
PDO
Variable ) . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Sublndex 15 Alarm code 15
PDO
Variable ) . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No
Sublindex 16 Alarm code 16 (Oldest)
PDO
Variable ) » , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
STRING - - - RO No - No

This represents the history of the servo alarms generated from the drive. Up to 16 recently
generated servo alarms are stored. Subindex 1 is the newest alarm while the Subindex 16 is the

oldest one out of the recently generated alarms. The servo alarm history can be reset by the

procedure command.
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0x2703 Servo Alarm History(Time, Date) ALL
Subindex 0 Number of entries
. . PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
USINT - 16 - RO No - No
Subindex 1 Alarm 1 (Newest)
PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
ULINT - - - RO No - No
Subindex 2 Alarm 2
PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
ULINT - - - RO No - No
Subindex 3 Alarm 3
PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
ULINT - - - RO No - No
Subindex 4 Alarm 4
PDO
Variable ) . , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Subindex 5 Alarm 5
PDO
Variable ) . , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Subindex 6 Alarm 6
PDO
Variable . . . Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 7 Alarm 7
. . PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit 9 assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 8 Alarm 8
. . PDO
Variable . . , Accessi . Change Rete
Setting range Initial value Unit 9 assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Subindex 9 Alarm 9
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PD
Variable ) » , Accessi , © Change Rete
Setting range Initial value Unit N assignme . .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 10 Alarm 10
PD
Variable ) » , Accessi , © Change Rete
Setting range Initial value Unit N assignme . .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 11 Alarm 11
PDO
Variable ) . ) Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 12 Alarm 12
. . PDO
Variable , . , Accessi , Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 13 Alarm 13
PDO
Variable , . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 14 Alarm 14
PDO
Variable ) . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 15 Alarm 15
PDO
Variable ) . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No
Sublndex 16 Alarm 16 (Oldest)
PDO
Variable ) . , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
ULINT - - - RO No - No

This displays the time and date that a servo alarm was generated on the drive. Up to 16
generation times for the recently generated servo alarms are stored. Subindex 1 is the newest
alarm while the Sublindex 16 is the oldest one out of the recently generated alarms. The servo

alarm history can be reset by the procedure command.
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e Third Party Motor Support(0x2800~ )

The following motor parameters are provided to drive a motor manufactured by a third party in addition
to our motor. To drive a third party's motor through our drive, you have to enter the correct parameters.

In this case, however, our company has neither performed any tests for the combination of our drive
and the third party motor nor gives any guarantees for the motor's characteristics.

0x2800 [Third Party Motor] Type ALL
PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility attribute ntive
Power
UINT Oto1 0 - RW , Yes
cycling
This specifies the motor type.
Settings Setting details
0 Rotary motor
1 Linear motor
0x2801 [Third Party Motor] Number of Poles ALL
PDO
Variable . i : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility attribute ntive
Power
UINT 2 to 1000 8 - RW . Yes
cycling
This specifies the number of motor poles. For a linear motor, set it to 2.
0x2802 [Third Party Motor] Rated Current ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type grang bility 9 attribute ntive
Power
FP32 - 2.89 Arms RW , Yes
cycling
This specifies the rated current of the motor.
0x2803 [Third Party Motor] Maximum Current ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type grang bility 9 attribute ntive
Power
FP32 - 8.67 Arms RW , Yes
cycling

This specifies the maximum current of the motor.
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0x2804 [Third Party Motor] Rated Speed ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
Power
UINT 1 to 60000 3000 rpm RwW No . Yes
cycling
This specifies the rated speed of the motor. For a linear motor, the unit is mm/s.
0x2805 [Third Party Motor] Maximum Speed ALL
PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
Power
UINT 1 to 60000 5000 rem RW No W Yes
cycling
This specifies the maximum speed of the motor. For a linear motor, the unit is mm/s.
0x2806 [Third Party Motor] Inertia ALL
. . PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignhme , )
type bility nt attribute ntive
Kg.m2. P
FP32 - 0.321 g-m RW No OWET 1 Yes
10-4 cycling
This specifies the motor inertia. For a linear motor, set the weight of rotor. The unit is kg.
0x2807 [Third Party Motor] Torque Constant ALL
PDO
Variable : ” ; Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
P
FP32 - 0.46 NmA | RW No OV Yes
cycling

This specifies the torque constant of a motor. For a linear motor, set the force constant. The unit is

N/A.

0x2808 [Third Party Motor] Phase Resistance ALL

PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
FP32 ; 0.82 ohm RW No Power | ves
cycling

This specifies the phase resistance (= resistance between lines + 2) of the motor.
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0x2809 [Third Party Motor] Phase Inductance ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type o bility r?t attribute ntive
Power
FP32 - 3.66 mH RW No , Yes
cycling

This specifies the phase inductance (= inductance between lines + 2) of the motor.

0x280A [Third Party Motor] TN Curve Data 1 ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
P
UINT 1 to 60000 3000 rpm RW No OWer 1 Yes
cycling

This specifies the data of the motor speed/torque curve. Enter the maximum speed at the time
when the maximum torque (the maximum thrust for a linear motor) is output. For a linear motor, the
unit is mm/s.

Torque
(Force)

Max torque

» Speed
Max speed

<.__ e mem— e —————————————-—

0x280A
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0x280B [Third Party Motor] TN Curve Data 2 ALL
. . PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
P
FP32 - 100.0 % RW No oW1 Yes
cycling

This specifies the data of the motor speed/torque curve. Enter the torque (thrust for a linear motor),
which can be output at the maximum speed as a percentage (%) relative to the maximum torque.

Torque
(Force)
Max torque
0x2808B
= Torque @Max torque / Max togque x 100
Torque
@Max speed [ ®---"77mmmmmommmmmomoommom oo
P Speed
Max speed
0x280C [Third Party Motor] Hall Offset ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
P
UINT 0 to 360 0 deg RW No OWer 1 Yes
cycling

The offset of the hall sensor attached for the initial angle of a third party motor may vary depending
on manufacturer. For this case, the hall sensor offset must be checked and correctly set.

0x280D [3rd Party Motor] Thermal Time Constant ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
FP32 ; 32.77 oC RW No Power | ves
/watt cycling

This sets the thermal time constant between motor winding and ambient temperature. If the motor

heat prevention function is activated (0x2034 = 1), it estimates the motor temperature to generate a

motor overheat (AL-27) alarm.
Thermal time constant [sec] = Thermal resistance [°C/watt] * Thermal capacitance [watt-sec/°C]
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0x280E Motor Manufacturer ALL
PDO
variable Setting range Initial value Unit Accessi assignme Change Rete
type o bility r?t attribute ntive
STRING - - - RW No Always Yes
This specifies the motor manufacturer up to 32 characters.
0x280F Motor Model Name ALL
PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
STRING - - - RW No Always Yes

This specifies the motor model up to 32 characters.
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11.4 Index Objects

0x3000 Control Mode ALL
. . | Communi
Variable . i , Accessi . Change Rete
toe Setting range Initial value Unit bilit cation attribute ntive
o . Address
P
UINT 0to9 1 - RW OWeT 1 Yes
cycling
This sets the position control mode for the drive.
Settings Setting details
0 Indexing Position Mode
1 Pulse Input Position Mode
2 Velocity Mode
3 Torque Mode
4 Pulse input position operation & index position operation
5 Pulse input position operation & speed operation mode
6 Pulse input position operation & torque operation mode
7 Speed operation mode & torque operation mode
8 Index position operation mode & speed operation mode
9 Index position operation mode & torque operation mode
0x3001 Coordinate Select ALL
. . | Communi
Variable : - , Accessi . Change Rete
e Setting range Initial value Unit bilit cation attribute ntive
W v Address
P
UINT Oto 1 0 - RW OWeT 1 Yes
cycling

This specifies a coordinate system to be used for the indexing position control of the drive.

Settings Setting details
0 Uses linear coordinates
1 Uses rotary coordinates
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0x3003 Pulse Input Logic Select ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit . assignme , .
type bility nt attribute ntive
P
UINT Oto5 0 - RW No OWET 1 Yes
cycling

This specifies the logic of the pulse row received from the upper level controller. The type of input
pulses and rotation direction per logic are as follows:

Settings Setting details
0 A-phase + B-phase, positive logic
1 CW + CCW, positive logic
2 Pulse + sign, positive logic
3 A-phase + B-phase, negative logic
4 CW + CCW, negative logic
5 Pulse + sign, negative logic

0x3004 Pulse Input Filter Select ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT Oto 4 3 - RW No Power | ves
cycling

This specifies the frequency band of the digital filter defined for the pulse input.

The determination of the frequency bands is based on the input pulse width in accordance with the

digital filter's characteristics.

Settings Setting details
0 Do not use any filter.
1 500Khz (Min)
2 750Khz
3 1Mhz
4 1.25Mhz
0x3005 PCLEAR Mode Select ALL
PDO
Variable . » : Accessi . Change Rete
Setting range Initial value Unit . assignme . .
type bility nt attribute ntive
UINT Oto2 0 - RW No Always Yes

This specifies the operation mode when the position pulse clear (PCLR) signal is received.

Settings Setting details
0 Operate in edge mode.
1 Operate in level mode (torque: Maintained).
2 Operate in level mode (torque: 0)
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0x3006 Encoder Output Pulse ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit i assignme . )
type bility nt attribute ntive
P
UDINT | 0 to 2147483647 10000 pulse | RW No oW Ves
cycllng_;

This specifies the pulse count to be output per motor rotation when the encoder signal is sent from
the drive to the outside.

0x3007 Encoder Output Mode ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
Power
UINT Oto1 0 - RW No , Yes
cycling
PHOX Series does not provide this function. Encoder output mode supports only line drive type.
0x3008 Start Index Number(0~63) ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 64 0 - RW No Always Yes

This specifies the index number (0 - 63) for starting the Indexing Position operation.

If the selected value is 64, the index number is specified by ISELO - ISELS5.

When using ISELxDigitallnput, the selection of index range can be limited.

T ISEL Input Signal
ISEL5 ISEL4 ISEL3 ISEL2 ISEL1 ISELO
0 X X X X X X
1 X X X X X ©)
2 X X X X O X
3 X X X X @) ©)
4 X X X O X X
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0x3009 Index Buffer Mode ALL
PDO
Variable . " : Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT Oto1 0 - RW No Always Yes
This specifies how many times the START (operation start) signal is remembered during the
Indexing Position operation.
Settings Setting details
0 Double buffer set
1 Single buffer set
0x300A IOUT Configuration ALL
. . PDO
Variable . " , Accessi . Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
UINT 0 to 65535 0 - RW No Always Yes

This sets the IOUT output signal during the indexing position operation. Refer to the timing chart in

10.6.4 Functions of Index Output Signals.

Function name Bit ST Description Related page
values
OUT Confiouation Bit 0 0 The completed Index Number is output. 10.6.4 Function of Index
onfiguration Bl 1 The progressing Index Number is Output Signals
displayed.
0 Index Start signal recognizes only positive ‘
Index START Bit i edges 10.6.3 Funcgpn olf Index Input
1 ndex Start signal recognizes both edges 1gna
. 0 Using JSTART & JDIR 10.6.3 Function of Index
Jog Select Bit 2 Outout Sianal
1 Using PJOG & NJOG utput Signa
0 Applied to each index section
Speed override Bit 3 10.6.5 Analog Speed Override
1 Apply immediately in real time
Registration priority 0 Absolute/relativ;a ?pﬁrati?n depending on
B registration type .
setting bit during 4 1 Absolute/relative operation depending on 11.4 Index Object
operation the value of 0x3008
Software Position Limit 0 Activated in speed driving mode o
Speed operation mode 5 "3 Manu&gptutrer Specific
usage bit 1 Disabled in speed driving mode ects
0 ORG continues to be maintained even
ORG Signal output 6 when the servo is tumed off 10.6.3 Function of Index Input
selection Bit i After completion of origin operation, ORG Signal
turns off when Servo is tumed off
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Ox300B REGT Configuration ALL
PDO
Variable . ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme , .
type bility nt attribute ntive
UINT 0 to 1 0 - RW No o Yes
During Index operation, Registration Absolute/Relative operation determines absolute operation and
relative operation.
Setting values Setting Details
0 When REG signal is input, it moves to relative operation.
1 When REG signal is input, it moves to absolute operation.
The user can adjust the setting value and move it to absolute operation or relative operation when
inputting the REG signal.
I/0 Signal Configuration [0x300A]
7Bit  6Bit 5Bit  4Bit 3Bit  2Bit 1Bit  OBit
Setting values Setting Details
0 Absolute/relative operation according to the index type of
Registration Mode.
1 Absolute/relative operation according to the setting value of 0x300B

Be aware that this function only operates when the 4th bit of 0x300A is SET. For example, when you set
the index type of index 0 to Registration Absolute and 0x300B to 0 and if the 4th bit of 0x300A is 1 (Set),
a movement of 20000 [UU] is made by relative operation. If the bit is O(Reset) absolute operation
performs a movement to the 20000 [UU] position.

Index O

I 1 Registration Absolute v I

Index Type
Distance [UU] 5242880
Velocity [UU/s] 2621440
Acceleration [UU/s/"2] 26214400
Deceleration [UU/s~2] 26214400
Registration Distance [UU] 20000
Registration Velocity [UU/s] 2621440

Repeat Count 1
Dwell Time [ms] 0

Movement result according to the

4th bit in 0X300A setting value

(6] Registration moved to index type
1 Moved according to the setting
value of 0x300B

Next Index ‘ 0

Action

" Next Index

| copy

| | Paste J
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0x3100
~ Index00 ~ Index63
0x313F
Sublndex 0 Number of entries
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility, . 'flnge Retentive
type assignment| attribute
USINT - 11 - RO No - No
Sublndex 1 Index Type
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility] . 'flnge Retentive
type assignment| attribute
UINT 0to 10 1 - RW No Always Yes
Sublndex 2 Distance
Variabl PD h
anable | o tingrange | Initial value | Unit Accessibiity| | °C Change | tentive
type assignment| attribute
-2147483648 to
DINT 1 RwW N Al Yo
2147483647 00000 uu o] ways es
Sublindex 3 Velocity
Variabl PDO Ch
anabl® | gsettingrange | Initial value | Unit |Accessibilityl ange  Retentive
type assignment| attribute
DINT 110 2147483647 100000 UU/s Rw No Always Yes
Sublndex 4 Acceleration
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility] . ?nge Retentive
type assignment| attribute
DINT 110 2147483647 1000000 Uu/s? Rw No Always Yes
Sublndex 5 Deceleration
Variabl PD h
ariable Setting range Initial value Unit  |Accessibility] . © C :.ange Retentive
type assignment| attribute
DINT 110 2147483647 1000000 Uu/s? Rw No Always Yes
Sublndex 6 Registration Distance
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility, . gnge Retentive
type assignment| attribute
-2147483648 to
DINT 100000 uu RwW N Al Y
2147483647 ° ways es
Sublndex 7 Registration Velocity
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility] . .ange Retentive
type assignment| attribute
DINT 110 2147483647 1000000 UU/s RwW No Always Yes
Sublndex 8 Repeat Count
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility, . 'flnge Retentive
type assignment| attribute
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UINT 1 to 65535 1 - RwW No Always Yes
Sublndex 9 Dwell Time
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility) . gnge Retentive
type assignment| attribute
UINT 0 to 65535 200 ms RwW No Always Yes
Subindex 10 Next Index
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility, . r.amge Retentive
type assignment| attribute
UINT 0to 63 1 - RW No Always Yes
Sublndex 11 Action
Variabl PDO Ch
anable Setting range Initial value Unit  |Accessibility, . r.:mge Retentive
type assignment| attribute
UINT Oto2 2 - RW No Always Yes
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11.5 CiA402 Objects

0x603F Error Code ALL
PDO
Variable . " : Accessi . Change Rete
Setting range Initial value Unit 9 assignme ) )
type bility nt attribute ntive
UINT - 0 - RO Yes - No
The last alarm code that occurred in the servo drive is displayed.
0x6040 Controlword ALL
PDO
Variable . - . Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
UINT 0 to OxFFFF 0 - RW Yes Always No

This is composed of bits that control the drive state, the operation mode, and manufacturer-

specific options.

Bit Function Description
0 Switch on
1 Enable Voltage
Refer to the description below of bits 0 to 3.

2 Quick stop
3 Enable operation

Settings by
4t06 Refer to the description below of bits 4 to 9.

operation mode

7 Fault reset 0->1: Alarm/warning reset
8 Halt
Settings by Refer to the description below of bits 4 to 9.
° operation mode
10 - -
Mto15 | - -
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Description of bits 0 to 3

« Bits 0 to 3: Drive state control

Controlword bit
Command
Bit 3 Bit 2 Bit 1 Bit 0
Shutdown - 1 1 0
Switch on 0 1 1 1
Switch on + Enable operation 1 1 1 1
Disable voltage - - 0 -
Quick stop - 0 1 -
Disable operation 0 1 1 1
Enable operation 1 1 1 1

Description of bits 4 to 9
* Bits 4, 5, 6, 8 and 9: For CSP, CSV, or CST mode operation

Bit Function | Value Description

4 - 0 -

5 - 0 -

6 - 0 -

0 Continues to perform the operation.
8 Halt ] Halts the operation according to the Halt Option code
(0x605D).
9 - 0 -

* Bits 4, 5 and 9: For PP mode operation

Bit 9 Bit 5 Bit 4 Description

0 0 0-1 Proceeds to the next position when the operation at the current

position is complete.

- 1 0—1 Drives to the next position immediately.

Drives from the current position to the profile position at the

profile speed before it applies the next position.
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* Bits 6 and 8: For PP mode operation

Bit Function | Value Description
0 Sets the target position to an absolute value.
6 Abs/rel
1 Sets the target position to a relative value.
0 Runs an operation or continues an operation.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).

* Bits 4, 5, 6, 8 and 9:

For PV and PT mode operation

Bit Function | Value Description
4 - 0 Reserved
5 - 0 Reserved
6 - 0 Reserved
0 Continues to perform the operation.
8 Halt 1 Halts the operation according to the Halt Option code
(0x605D).
9 - 0 Reserved

* Bits 4, 5, 6, 8 and 9:

For HM mode operation

Valu
Bit Function Description
e
4 Homing 0 Does not perform the homing operation.
Start 1 Performs or is performing the homing operation.
5 - 0 -
6 - 0 -
0 Runs the bit 4 command.
8 Halt
1 Halts the operation according to the Halt Option code (0x605D).
9 - 0 Reserved
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0x6041 Statusword ALL
. . PDO
Variable . i , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UINT - - - RO Yes - No

Statusword indicates the current state of the drive. It consists of bits that indicate the state
according to the drive and operation mode.

Bit Function Description

0 Ready to switch on

1 Switched on

2 Operation enabled

3 Fault

Refer to the description below of bits 0 to 7.

4 Voltage enabled

5 Quick stop

6 Switch on disabled

7 Warning

8 - Reserved

9 Remote Processed as a Controlword (0x6040)
Operation mode

10 Refer to the description below of bits 10, 12 and 13.
specific

1" Internal limit active Refer to the description below of bit 11.
Operation mode

12t0 13 Refer to the description below of bits 10, 12 and 13.
specific

14 ABS position valid Refer to the description below of bit 14.

15 - Reserved
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Description of bits 0 to 7

* Bits 0 to 7: For the current state of the drive

Bit7 | Bit6é | Bit5 | Bit4 | Bit3 |Bit2 | Bit1 | Bit0 | Drive State

- 0 - - 0 0 0 0 Not ready to switch on
- 1 - - 0 0 0 0 Switch on disabled
- 0 1 - 0 0 0 1 Ready to switch on
- 0 1 - 0 0 1 1 Switched on

- 0 1 - 0 1 1 1 Operation enabled
- 0 0 - 0 1 1 1 Quick stop active

- 0 - - 1 1 1 1 Fault reaction active
- 0 - - 1 0 0 0 Fault

- - - 1 - - - - Main Power On

1 - - - - - - - Warning is occurred

* Bits 10, 12 and 13: For CSP and CSV mode operation

Bit State Value | Description
Target 0 Unable to reach the target (position/velocity)
10 reached 1 Reached the target (position/velocity)
12 - 0 -
0 No position error (always 0 in Csv/Torque mode)

13 Following error

Following error

* Bits 10, 12 and 13: For PP mode operation

Bit State Value | Description
Halt (0x6040.8) = 0: Unable to reach the target position
Target 0 Halt (0x6040.8) = 1: deceleration
10 reached Halt (0x6040.8) = 0: Reached the target position
1 Halt (0x6040.8) = 1: Speed is 0
Set-point 0 Prepares the previous set point and waits for a new set point.
12 acknowledge | 1 Changed from the previous set point to the new set point.
Following 0 No following error
" error 1 Following error
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* Bits 10, 12 and 13: For PV mode operation

Bit State Value | Description
Halt (0x6040.8) = 0: Unable to reach the target speed
Target ° Halt (0x6040.8) = 1: deceleration

10 reached Halt (0x6040.8) = 0: Reached the target speed

1 Halt (0x6040.8) = 1: Speed is 0

0 Not in a zero speed state
12 ZeroSpeed

1 In a zero speed state
13 - 0 -

* Bits 10, 12 and 13: For homing mode operation

Bit 13 Bit 12 Bit 10

Homing | Homing | Target | Description

error attained | reached

0 0 0 Homing in progress

0 0 1 Homing stopped or not started

0 1 0 Performed homing operation, but did not reach the target
0 1 1 Homing completed

1 0 0 Homing error; speed not equal to 0

1 0 1 Homing error; speed equal to 0

Description of bit 11

« Bit 11: Indicates whether to use an internal limit

Bit

State

Value | Description

11

Internal Limit Active

Not in software position limit status or does not use the

software position limit function (0x2400).

1 Software position limit status
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Description of bit 14

* Bit 14: Absolute position valid

Bit State Value | Description
Homing is not complete or an alarm related to the encoder has
0
occurred.
14 ABS Position Valid
Homing is complete (applied when the drive is connected to
1
EtherCAT communication).
0x605A Quick Stop Option Code ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
INT Oto4 2 - RW No Always Yes

When operating in CSP or PP mode, set the Quick Stop option code.

Settings Description
0 Not used (transit into Switch On Disabled).
1or2 It slowly decelerates to a stop according to the Quick stop
deceleration (0x6085) setting. (Switch On Disabled)
0x605B Shutdown Option Code ALL
PDO
Variable . ” ; Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT Oto1 0 - RW No Always Yes

This specifies the operation to shut down the servo drive (Operation Enabled state -> Ready to Switch
On state).

Settings Description

0 Not used

Decelerates to a stop; enters the Switch On Disabled state; enters

the Ready state

0x605C Disable Operation Option Code ALL
PDO

variable Setting range Initial value Unit Accessi assignme Change Rete

type © e bility r?t attribute ntive

INT Oto1 1 - RW No Always Yes

11-121



11. Object Dictionary

This specifies the Disable Operation state (Operation Enabled state > Switched On state) option code.

Settings Description

0 Does not use the drive function.

Decelerates to a stop; moves to the Switch On Disabled state;

moves to the Not Ready state

0x605D Halt Option Code ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT Oto4 0 - RW No Always Yes

The Halt option code sets the operation method used to move from the Operation Enabled state to the
Switched On state.

Settings Description
1 Decelerates to a stop; moves to the Operation Enabled state
2 Decelerates to a stop based on the quick stop deceleration time;
move to the Operation Enabled state

0x605E Fault Reaction Option Code ALL
. . PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assighme ) )
type bility nt attribute ntive
INT 0 0 - RW No Always Yes

This sets the operation method that protects the drive system during fault reactions.

Settings Description
Does not use the servo drive function. The motor will maintain the
0
free-run state.
0x6060 Modes of Operation ALL
PDO
Variable i i : Accessi : Change Rete
Setting range Initial value Unit . assignme . .
type bility nt attribute ntive
SINT -1t0 10 -1 - RW Yes Always No

This sets the servo drive operation mode. The master sets the operation mode when the power is
turned on.

This drive provides the following operation modes:
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Settings Name Description

0 - Mode not assigned

1 PP Profile Position mode

2 - Reserved

3 PV Profile Velocity mode

4 PT Profile Torque mode

6 HM Homing mode

7 - Reserved

8 CSP Cyclic Synchronous Position mode
9 CSsv Cyclic Synchronous Velocity mode
10 CST Cyclic Synchronous Torque mode
-1 - Indexing Position

-2 - Pulse Input Position

-3 - Velocity

-4 - Torque

-5 - Pulse Input Position & Indexing Position
-6 - Pulse Input Position & Velocity

-7 - Pulse Input Position & Toque

-8 - Velocity & Toque

-9 - Indexing Position & Velocity
-10 - Indexing Position & Toque

Other - Reserved

0x6061 Modes of Operation Display ALL
PDO
Variable . - , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
SINT - - - RO Yes - No
This displays the operation mode of the current drive.
0x6062 Position Demand Value ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
DINT - - uu RO Yes - No

This displays the position demand value in the position units (UU) specified by the user.
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0x6063 Position Actual Internal Value ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
DINT - - pulse RO Yes - No
This displays the actual internal position value in encoder pulses.
0x6064 Position Actual Value ALL
PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit . assignme , )
type bility nt attribute ntive
DINT - - uu RO Yes - No
This displays the actual position value in user-defined position units (UU).
0x6065 Following Error Window ALL
PDO
Variable . o . Accessi , Change Rete
Setting range Initial value Unit N assignhme ) )
type bility nt attribute ntive
UDINT 0 to Ox3FFFFFFF 600000 uu RW No Always Yes

This sets the position error range for checking the Following Error (AL-51).
Check the encoder resolution for the motor before motor operation and set the appropriate value.

E.g.) If the encoder pulse [0x2002] setting per parameter 1 rotation is 12000 and 3 motor rotations are
set for the position error range, set to 36000.

0x6066 Following Error Timeout ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 65535 0 ms RW No Always Yes

This specifies the timeout when checking the Following Error (AL-51).

0x6067 Position Window ALL
PD
Variable . " , Accessi , © Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UDINT 0 to Ox3FFFFFFF 100 uu RW No Always Yes

This specifies the position window for the target. If the position window range (0x6067) is maintained
for the position window time (0x6068), the INPOS signal for Drive Status Output1 is output.
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0x6068 Position Window Time ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 65535 0 ms RW No Always Yes

This sets the time it takes to reach the target position. If the position window range (0x6067) is
maintained for the position window time (0x6068), the INPOS signal for Drive Status Output1 is output.

0x606B Velocity Demand Value ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
DINT - - UU/s RO Yes - No
This displays the output speed of the position controller or the command speed input to the speed
controller.
0x606C Velocity Actual Value ALL
PDO
Variable . i : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
DINT - - UU/s RO Yes - No
This displays the actual velocity value in user-defined position units.
0x606D Velocity Window ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 65535 20000 UU/s RW No Always Yes

This specifies the velocity window. If the difference between the target speed and the actual speed

remains within the velocity window (0x606D) for the velocity window time (0x606E), then the INSPD
signal for Drive Status Output1 is output.

0x606E Velocity Window Time ALL
PDO
Variable . " , Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT 0 to 65535 0 ms RW No Always Yes

This specifies the velocity window time. If the difference between the target speed and the actual
speed remains within the velocity window (0x606D) for the velocity window time (OX606E), then the

INSPD signal for Drive Status Output1 is output.
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0x6071 Target Torque ALL
PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
INT -5000 to 5000 0 0.1% RW Yes Always No
This specifies the target torque for the motor in 0.1% increments of the rated torque during torque
control.
0x6072 Maximum Torque ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT 0 to 5000 3000 0.1% RW Yes Always No
This sets the maximum torque that the motor can output in 0.1% increments of the rated torque.
0x6074 Torque Demand Value ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
INT - - 0.1% RO Yes - No
This displays the current torque demand value in 0.1% increments of the rated torque.
0x6076 Motor Rated Torque ALL
PDO
Variable : ” ; Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UINT - - mNm RO Yes - No
This displays the rated torque of the motor in mNm.
0x6077 Torque Actual Value ALL
. . PDO
Variable : " . Accessi , Change Rete
Setting range Initial value Unit 9 assignme ) )
type bility nt attribute ntive
INT - - 0.1% RO Yes - No

This displays the actual torque value generated by the drive in 0.1% increments of the rated torque.
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0x6078 Current Actual Value ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
INT - - 0.1% RO Yes - No

This displays the actual torque value generated by the drive in 0.1% increments of the rated
torque. A value that is the same as the actual torque value [0x6077] is displayed.

0x6079 DC Link Circuit Voltage ALL
PDO
Variable . i : Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UINT - - 0.1V RO Yes - No
This displays the DC-link voltage supplied by the main power in 0.1 V units.
0x607C Home Offset ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
-536870912 to
DINT 0 uu RW N Al Yo
536870911 ° ways °s

This sets the offset value for the origin of the absolute encoder or absolute external scale and the zero
position of the actual position value (0x6064).

* Incremental Encoder

If it finds the home position or it is at the home position, then the position moved by the home offset

value becomes the zero position.

» Absolute Encoder

If the absolute encoder is connected, then the home offset value is added to the absolute position (the
actual position value).
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0x607D Software Position Limit
Sublndex 0 Number of entries
Variable ) » _ |Accessibill PDO Change |Retentiv
Setting range Initial value Unit . , ,
type ity assignment| attribute e
USINT - 2 - RO No - No
Sublndex 1 Min position limit
Variable Accessibil|  PDO Ch Retenti
Setting range Initial value Unit CC?SSI I . r.amge etent
type ity assignment| attribute e
-1073741824 to
DINT -1000000000{ UU RwW N Al Yo
1073741823 © ways es
Sublndex 2 Max position limit
Variable , . . |Accessibill PDO Change |Retentiv
Setting range Initial value Unit , ) ,
type ity assignment| attribute e
-1073741824 to
DINT 1 RwW N Al Yo
1073741823 000000000 uu o ways es

This specifies the software position limit value. It limits the range of the position demand value
(0x6062) and actual position value (0x6064) and checks the new target positions for the setting value
at every cycle.

The minimum software limit value is the reverse rotation limit. The maximum software limit value is the
forward rotation limit.

0x607F Max Profile Velocity ALL
PDO
Variable : - , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
7TFFFFF
UDINT 0 to OX7FFFFFFF Ox F UU/s RwW Yes Always Yes
This specifies the maximum profile speed for the PP mode operation.
0x6080 Max Motor Speed ALL
PDO
Variable : - , Accessi , Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UDINT - - RPM RO Yes Always Yes

This represents the maximum speed of the motor.
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0x6081 Profile Velocity ALL
. . PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
UDINT 0 to OX7FFFFFFF 200000 UU/s RW Yes Always Yes

This specifies the profile speed for the PP mode operation.

0x6083 Profile Acceleration ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UDINT 0 to OX7FFFFFFF 200000 UU/s2 RW No Always Yes

This specifies the profile acceleration for the PP mode operation.

0x6084 Profile Deceleration ALL
PDO

variable Setting range Initial value Unit Accessi assignme Change Rete

type grang bility r?t attribute ntive

UDINT 0 to OX7FFFFFFF 200000 UU/s2 RW No Always Yes

This specifies the profile deceleration for the PP mode operation.

0x6085 Quick Stop Deceleration ALL
PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
UDINT 0 to Ox7FFFFFF 200000 UU/s2 RW No Always Yes

The system uses quick stop deceleration if the quick stop option code (0x605A) is set to 2.

When you input STOP signal of digital input, the motor decelerates according to Quick Stop
deceleration value. The parameter calculates the positions of STOP signal input and stop target and
decelerates to a stop at the exact position. In adjusting the gear ratio, you need to adjust the Quick
Stop value that is appropriate for the gear ratio. Since an accurate deceleration and stop are carried
out when you input a value of 32 [Bit] of lower, make sure to input a value within that range.

The following formula is used to calculate the target position of Quick Stop Deceleration

Velocity?[UU? /sec?]

T t Position|UU] =
arget Position[UU] 2 X Quick Stop Deceleration[UU /sec?]

The following is the formula for the target position value when you run index 0 at 300 [rpm] and input
2000000 [UU /sec?] for the [0x3024] address and input a STOP signal.
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26214402

202120 _ 1717986[UU]
2X2000000

Target Position[UU]

Stop signal input point

Decreased speed to reach the target
= (2621440[uu/sec” 2] - O[uu/sec”2)) =
2621440[uu/sec”2]

Feedback Speed

SEYNN S Wl AT
= (12.274[sec] - 10.964[sec)) =1.31[sec]

The target position is equal to the area of the distance shown in the figure above. If you want to stop
the motor for approximately 2 seconds after inputting STOP signal while the motor is running at 300
rpm in index mode, you can calculate Quick Stop Deceleration as follows.

1
Target Position = (2621440[UU/sec] x 2[sec]) X 5= 2621440[UU]

26214402[UU?/sec?]
2x2621440[UU]

1310720[UU /sec?]

In other words, Quick Stop Deceleration function enables you to stop the motor exactly at the specified
position or time when you input the STOP signal.

0x6087 Torque Slope ALL
PDO
Variable . i . Accessi . Change Rete
Setting range Initial value Unit . assignme ) .
type bility nt attribute ntive
UDINT 0 to OX7FFFFFFF 1000 0.1%l/s RW Yes Always Yes

This specifies the torque slope for the PT mode operation.
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0x6091 Gear Ratio
Sublndex 0 Number of entries
Variable , » . |Accessibill PDO Change |Retentiv
Setting range Initial value Unit . . )
type ity assignment| attribute e
USINT - 2 - RO No - No
Sublndex 1 Motor revolutions
Variable Accessibil|  PDO Ch Retenti
Setting range Initial value Unit CC,eSSI ! . r.amge etentv
type ity assignment| attribute e
UDINT 0 to 0x40000000 1 - RW No Power cycling| Yes
Sublndex 2 Shaft revolutions
Variable , » _ |Accessibill PDO Change |Retentiv
Setting range Initial value Unit ) . ,
type ity assignment| attribute e
UDINT 0 to 0x40000000 1 - RW No Power cycling| Yes
For more information, refer to 10.3 Electric Gear Setup.
0x6098 Homing Method ALL
PDO
Variable . » : Accessi . Change Rete
Setting range Initial value Unit N assignme ) .
type bility nt attribute ntive
SINT -128 to 127 34 - RW No Always Yes
This sets the homing method. For more information, refer to 9.1 Homing.
Settings Description
0 Disabled
1 Homing using the index pulse and reverse limit contact
2 Homing using the index pulse and forward limit contact
7to 14 Homing using the index pulse and home contact
24 Same as method 8 (does not use the index pulse)
28 Same as method 12 (does not use the index pulse)
33,34 Homing to the index pulse
35 Homing to the current position
-1 Homing using the negative stopper and index pulse
-2 Homing using the positive stopper and index pulse
-3 Homing using the negative stopper only
-4 Homing using the positive stopper only
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0x6099 Homing Speeds
Sublndex 0 Number of entries
Variable , » _ |Accessibill PDO Change |Retentiv
Setting range Initial value Unit . , ,
type ity assignment| attribute e
USINT - 2 - RO No - No
Sublndex 1 Speed during search for switch
Variable Accessibil|  PD h Retenti
Setting range Initial value Unit CC?SSIbI ) © c r.amge etentv
type ity assignment| attribute e
DINT 0 to 0x40000000 500000 UU/s RwW No Always Yes
Sublindex 2 Speed during search for zero
Variable , » _ |Accessibill PDO Change |Retentiv
Setting range Initial value Unit . ) ,
type ity assignment| attribute e
DINT 0 to 0x40000000 100000 UU/s RW No Always Yes
This specifies the operation speed for homing.
0x609A Homing Acceleration ALL
PDO
Variable Accessi Change Rete
Setting range Initial value Unit assignme
type bility attribute ntive
nt
UDINT 0 to 0x40000000 200000 Uu/s? Rw No Always Yes
This specifies the operation acceleration for homing.
0x60B0 Position Offset ALL
. . PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
-2147483648 to
DINT RwW Y Al N
2147483647 0 uu es ways ©

In CSP mode, this specifies the offset value added to the position command.
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0x60B1 Velocity Offset ALL
PDO
Variable . » , Accessi . Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
-2147483648 to
DINT 2147483647 0 UU/s RW Yes Always No
In position control, this corresponds to the speed feedforward value.
0x60B2 Torque Offset ALL
PDO
Variable . . . Accessi . Change Rete
Setting range Initial value Unit . assignme . )
type bility nt attribute ntive
INT -5000 to 5000 0 0.1% RW Yes Always No

In position control, this corresponds to the torque feedforward value.
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0x60B8 Touch Probe Function ALL
Variable . i , Accessi P,DO Change Rete
e Setting range Initial value Unit bility aSS|rg1]tnme attribute ntive
UINT 0 to OXxFFFF 0x0033 - RW Yes Always No
This sets the touch probe function.
Bit Value Description
0 Does not use touch probe 1.
° 1 Uses touch probe 1.
0 Single trigger mode
1 1 Continuous trigger mode
0 Triggered by the input of touch probe 1.
? 1 Triggered by the index pulse signal.
3 - Reserved
0 Does not capture the rising edge position value of touch probe
4 1.
1 Captures the rising edge position value of touch probe 1.
Does not capture the falling edge position value of touch probe
5 ° 1.
1 Captures the falling edge position value of touch probe 1.
6to7 - Reserved
0 Does not use touch probe 2.
° 1 Uses touch probe 2.
0 Single trigger mode
° 1 Continuous trigger mode
0 Triggered by the input of touch probe 2.
10 1 Triggered by the index pulse signal.
11 - Reserved
0 Does not capture the rising edge position value of touch probe
12 2.
1 Captures the rising edge position value of touch probe 2.
Does not capture the falling edge position value of touch probe
13 0 2.
1 Captures the falling edge position value of touch probe 2.
14 t0 15 - Reserved
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0x60B9 Touch Probe Status ALL
variable Setting range Initial value Unit AC(_:?SSi as:izr?me Ch?nge R?te
type bility nt attribute ntive
UINT - - RO Yes - No
This displays the status of the touch probe.
Bit Value Description
0 Does not use touch probe 1.
° 1 Uses touch probe 1.
0 Does not store the rising edge position value of touch probe 1.
1 1 Stores the rising edge position value of touch probe 1.
0 Does not store the falling edge position value of touch probe 1.
2 1 Stores the falling edge position value of touch probe 1.
3to5 - Reserved
Toggles when the rising edge position value of touch probe 1 is
° o updated.
Toggles when the falling edge position value of touch probe 1 is
! 01 updated.
0 Does not use touch probe 2.
° 1 Uses touch probe 2.
0 Does not store the rising edge position value of touch probe 2.
° 1 Stores the rising edge position value of touch probe 2.
0 Does not store the falling edge position value of touch probe 2.
10 1 Stores the falling edge position value of touch probe 2.
11t0 13 - Reserved
Toggles when the rising edge position value of touch probe 2 is
1 01 updated.
15 o 1 Toggles when the falling edge position value of touch probe 2 is

updated.

In continuous trigger mode, you can toggle to save all update values for bits 6, 7, 14 and 15
on the rising/falling edge of the touch probe. To disable bits 1, 2, 9 and 10 (saving the
position values on the rising/falling edges of touch probes 1 and 2) of the touch probe state
(0x60B9), disable bits 4, 5, 12 and 13 (by sampling the rising/falling edges of touch probes 1
and 2) of the touch probe function (0x60B8) and enable them.
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0x60BA Touch Probe 1 Positive Edge Position Value ALL
. . PDO
Variable . » , Accessi , Change Rete
Setting range Initial value Unit N assignme , )
type bility nt attribute ntive
DINT - - uu RO Yes - No
This represents the rising edge position value of touch probe 1.
0x60BB Touch Probe 1 Negative Edge Position Value ALL
PDO
Variable ; ” , Accessi , Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
DINT - - uu RO Yes - No
This represents the falling edge position value of touch probe 1.
0x60BC ALL
Touch Probe 2 Positive Edge Position Value
PDO
Variable : ” ; Accessi : Change Rete
Setting range Initial value Unit N assignme ) )
type bility nt attribute ntive
DINT - - uu RO Yes - No
This represents the rising edge position value of touch probe 2.
0x60BD Touch Probe 2 Negative Edge Position Value ALL
PDO
Variable : i , Accessi , Change Rete
Setting range Initial value Unit . assignhme ) )
type bility nt attribute ntive
DINT - - uu RO Yes - No
This represents the falling edge position value of touch probe 2.
0x60E0 Positive Torque Limit Value ALL
. . PDO
Variable : ” , Accessi , Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UINT 0 to 5000 3000 0.1% RW Yes Always Yes

This sets the limit for the forward torque values.
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O0x60E1 Negative Torque Limit Value ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit " assignme . .
type bility nt attribute ntive
UINT 0 to 5000 3000 0.1% RW Yes Always Yes
This sets the limit for the reverse torque values.
0x60F4 Following Error Actual Value ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme ) )
type bility ot attribute ntive
DINT - - uu RO Yes - No
This displays the actual position error during position control.
0x60FC Position Demand Internal Value ALL
PDO
Variable . ” , Accessi . Change Rete
Setting range Initial value Unit N assignme i .
type bility nt attribute ntive
DINT - - pulse RO Yes - No
This represents the value entered as the command during position control.
0x60FD Digital Inputs ALL
. . PDO
Variable . i , Accessi . Change Rete
Setting range Initial value Unit . assignme ) )
type bility nt attribute ntive
UDINT - - - RO Yes - No
They indicate the status of digital inputs.
Bit Description
0 NOT (negative limit switch)
1 POT (positive limit switch)
2 HOME (origin sensor input)
3to15 Reserved
16 DI #1(1/O pin 12), 0:Open, 1:Close
17 DI #2(1/O pin 13), 0:Open, 1:Close
18 DI #3(I/O pin 14), 0:Open, 1:Close
19 DI #4(I/O pin 15), 0:Open, 1:Close
20 to 30 Reserved
31 STO(Safe Torque Off), 0:Close, 1: Open
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11-138

0x60FE Digital Outputs
Sublndex 0 Number of entries
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
USINT - 2 - RO No - No
Sublndex 1 Physical outputs
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always No
Sublndex 2 Bit mask
Variable Accessibil PDO Change |Retentiv
Setting range Initial value Unit
type ity assignment| attribute e
UDINT 0 to OXFFFFFFFF 0 - RW Yes Always Yes
They indicate the status of digital outputs.
= Description of physical outputs
Bit Description
O0to 15 Reserved
Forced output (0: OFF, 1: ON) of DO #1 (I/O pins 35 and 36)
10 Provided that the relevant bit mask (0x60FE:02.16) is set to 1.
Forced output (0: OFF, 1: ON) of DO #2 (I/O pins 37 and 38)
" Provided that the relevant bit mask (Ox60FE:02.17) is set to 1.
Forced output (0: OFF, 1: ON) of DO #3 (I/O pins 39 and 40)
18 Provided that the relevant bit mask (0x60FE:02.18) is set to 1.
Forced output (0: OFF, 1: ON) of DO #4 (1/O pins 41 and 42)
19 Provided that the relevant bit mask (Ox60FE:02.19) is set to 1.
20to 23 Reserved
24 Output status of DO #1 (0: OFF, 1: ON)
25 Output status of DO #2 (0: OFF, 1: ON)
26 Output status of DO #3 (0: OFF, 1: ON)
27 Output status of DO #4 (0: OFF, 1: ON)
28 to 31 Reserved
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= Description of bit mask

Bit Description
Oto 15 Reserved
Forced output setting (0: Disable, 1: Enable) of DO #1 (I/O pins 35
10 and 36)
Forced output setting (0: Disable, 1: Enable) of DO #2 (I/O pins 37
" and 38)
Forced output setting (0: Disable, 1: Enable) of DO #3 (I/O pins 39
18 and 40)
Forced output setting (0: Disable, 1: Enable) of DO #4 (1/O pins 41
19 and 42)
20 to 31 Reserved
0x60FF Target Velocity ALL
Variable . - . Accessi P,DO Change Rete
e Setting range Initial value Unit bility assgtnme attribute ntive
DINT "221 1447;4883:; 487t° 0 Uuis | RW Yes Aways | No

This specifies the target velocity in PV mode and CSV mode.
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11-140

0x6502 Supported Drive Modes ALL
Variable , » . Accessibil PDO Change |Retentiv
S Setting range Initial value Unit i L . o
UDINT - 0x000003AD - RO No - No
This displays the mode(s) supported by the drive.
Bit Supported modes Description
-1 IP (Indexing Position/Pulse Input Position) 1: Supported
0 PP (Profile Position) 0: Not supported
1 VI (Velocity) 0: Not supported
2 PV (Profile Velocity) 0: Not supported
3 PT (Torque Profile) 0: Not supported
4 Reserved 0
5 HM (Homing) 1: Supported
6 IP (Interpolated Position) 0: Not Supported
7 CSP (Cyclic Synchronous Position) 0: Not supported
8 CSV (Cyclic Synchronous Velocity) 0: Not supported
9 CST (Cyclic Synchronous Torque) 0: Not supported
10 to 31 | Reserved 0
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12.

12.1

12.2

12.3

Maintenance and Inspection

Diagnosing and Troubleshooting Abnormalities

Alarms or warnings are generated if a problem occurs during operation. If this happens, check
the applicable code and take appropriate action. If the problem persists, contact our service
center.

Precautions

1. When measuring the motor voltage: PWM controls the voltage output from the servo to the motor.
Because of this, waves are output in the form of pulses. Use a rectifier voltmeter for accurate
measurements because different meters may produce largely different results.

2. When measuring the motor current: Connect and use a moving-iron-type ampere meter because the
motor's reactance smooths the pulse waveform to produce partial sine waves.

3. When measuring the electric power: Use an electrodynamo-meter and measure based on the 3 power
meter method.

4. Other gauges: When using an oscilloscope or digital voltmeter, do not allow them to touch the ground.
Use an input current gauge of 1mA or lower.

Inspection Points

Be sure to start inspection approximately 10 minutes after power is turned off because the
voltage charge left in the internal smoothing condenser may cause an accident.

(1) Servo Motor Inspection

A\ Caution
Be sure to start inspection approximately 10 minutes after power is turned off because the voltage
charge left in the internal smoothing condenser may cause an accident.

When inspecting the servo, be sure to wait until the “charge” light completely goes off since some
current remains in the main electrolytic condenser.

If you use our low-voltage motor (oooo-8) with the main power voltage input below 48[V], motor
efficiency may decrease. When using a low-voltage motor, please apply a rated voltage of 48[V] or
higher.
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12-2

In ion In ion . .
e sp.ect ° Inspection and Handling Notes
Items Time
Vibration and Touch the motor and listen to The feel and sounds must be
Monthly
sound check sounds. the same as usual.
Depends on the
Exterior level of Clean the motor with a cloth )
check contamination or | or air.
damage.
Disconnect the motor from the
Insulation At least drive and measure insulation | Contact our service center if
resistance ease;)rnce a resistance. resistance is lower than
measurement y A normal resistance level is 10[M<].
10[MR] or higher. Note 1)
Oil seal At least once Remove the oil seal from the | Only applies to motors with an

replacement

every 5,000 hours

motor and replace it.

oil seal.

General
inspection

At least once
every 20,000
hours or 5 years.

Contact our service center.

Do not disassemble the servo
motor by yourself for cleaning.

Note1) Measure the resistance between PE and one of the U, V and W power cables in the servo motor.

(2) Servo Drive Inspection

Inspection Insp_ectlon Inspection Method What to dc_) _for
Items Time Abnormalities
Main body At least once | Check if there is any dust or oil
and boards h Clean it with air or a cloth.
cleaning ayear on the components.

Loose screws

At least once
a year

Screws on the terminal board or
connector and must not be
loose.

Tighten the screws.

Defective
parts of the
main body or
control board

At least once
a year

Check for discoloration, damage
or disconnection caused by
heat.

Contact our company.
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12.4

Parts Replacement Cycle

Mechanical friction or aging of objects with certain characteristics may deteriorate performance
of the following parts or cause them to malfunction. Therefore it is important to conduct regular
maintenance checks and regular replacement.

1. Smoothing condenser: Ripple currents and other factors can cause this part to wear down. The
lifespan of the condenser depends on the operating temperature and environmental conditions. It
normally lasts for 10 years if used continuously in a normal air-conditioned environment. Inspect the
condenser at least once each year because it can rapidly age over certain short periods of time
(inspect at least once half a year as it approaches its end of life).

X Visual inspection criteria
a. The condition of the case: Check for enlargement of the sides and bottom.

b. The condition of the lid: Check for notable enlargement, severe cracks, or broken parts.

c. The condition of the explosion valve: Check for notable valve enlargement and check the operation
status.

d. Also, regularly check whether the exterior is cracked, discolored, or leaking and whether there are
any broken parts. The condenser is obsolete when its rated capacity degrades to 85% or lower.

2. Relays: Check for bad connection and wear and tear of the contacts caused by switching currents. A
relay is obsolete when its accumulated number of switches reaches around 100,000 times, depending
on the power capacity.

3. Motor bearings: Replace the bearings after 20,000 to 30,000 hours of operation at the rated speed
under the rated load. Replace the bearings if abnormal sounds or vibrations are detected during
inspection, depending on the operating conditions.

Electrolytic capacitor: The degree of deterioration of electrolytic capacitors varies greatly depending on
the ripple current and the user's environment. The lifespan of the electrolytic capacitor greatly depends
on the usage conditions and surrounding environment, but a lifespan of 5 years is guaranteed when
the drive is continuously operated under general environmental conditions (30°C).

[Standard Part Replacement Cycles]

Standard
Part Names Replacement Replacement Method
Cycle
Smoothing condenser 7~8 years Replace (Determine after inspection)
Relays - Determine after inspection
Fuses 10 years Replace

Aluminum electrolytic

condensers 5 years Replace with new boards (Determine after

on printed boards inspection)
Cooling fans 4~5 years Replace
Motor bearings - Determine after inspection
Motor oil seals 5,000 hours Replace
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12.5 Servo Alarm

If the drive detects a problem, it will trigger a servo alarm and transition to the servo off state to
stop. In this case, the value of the emergency stop setting (0x2013) is used to stop the drive.

Alarm code . .
name Cause Check list Troubleshooting
Motor cable failure grfucilt(sfor wiring failure and short- Replace the motor cable.
AL- 1 —
(AL-10) Encoder cable failure grfucil(sfor wiring failure and short- Replace the encoder cable.
IPM fault Motor ID [0x2000], encoder type
(Overcurrent [0x2001], encoder type [0x2002], and .
. . : ’ o Modify the parameters so they
(Hardware)) Parameter setting failure | third party parameter [0x2800~] match the motor information.
settings should be the same as the
gl - iy motor information.
Inspect resistance between motor
(AL-14) Motor phase resistance Iineps ! W
failure Replace the motor.
Over current (U-V, V-W, W-U below several Q)
(Overcurrent - -
(Software)) Apparatus status failure Determine whether there is any Inspect the apparatus.
conflict or restraint in the equipment.
[ 'E If an alarm occurs continuously
L 3 .
Drive fail after power cycling, there may be
(AL-16) rive tailure a problem with the drive. Replace
Current limit the drive.
exceeded
Check the FG wiring status.
(Overcurrent Find a way to resolve the noise ) - 9 . .
(Hardware)) Failure due to noise problem by checking the wiring and | Adjust the FG wiring size so that it
installation matches the size of the drive main
' circuit wiring.
Ambient temperature Check whether the ambient Lower the temperature around the
P temperature is over 50 °C. drive.
Continuous overload Check whether the load is below Change the capacity of the drive
alarm 100% in the accumulated drive and motor.
overload rate [0x2603]. Adjust the gain.
A Lodd High-frequency Adjgst the regenerative resistance
) regenerative operation or | Check the accumulated regenerative | setting [0x2009].
(AL-11) continuous regenerative overload rate [0x2606] Use th t | ti
Inuous regenerativi - se the external regenerative
IZ:\D/I I\;egwpeLatutr)e operation resistance.
verhea
Drive installation direction | Check the drive installation status. | ~eier t0 Chapter 2. Wiring and
Connection.
If an alarm occurs continuously
. . after power cycling, there may be
Drive failure a problem with the drive. Replace
the drive.
- Excessive current offset Check whether the U, V, W phase .
Adjust the phase current offset
AL =15 in motor U-phase and V- | current offsets [0x2015] - [0x2017] a ‘Jain P
(AL-15) phase are 5% of the rated current or higher. gain.
Current offset If an alarm occurs continuously
(Abnormal Current } . after adjusting the phase current
Offset) Drive failure offset, there may be a problem
with the drive. Replace the drive.
) Continuous operation in the constant . .
-7 The drive operates speed area or in the stopped state Change the capacity of the drive
(AL-21) continuously, exceeding Check whether the load is below and motor.
Continuous overload the rated load. 100% in the load rate Adjust the gain.
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Alarm code
Cause Check list Troubleshooting
name
(Continuous
Overload) [0x2603].
Check whether the motor brake is
Motor brake failure Supply power to the motor brake.
open at SVON.
Motor ID [0x2000], encoder type
[0x2001], encoder type [0x2002], and .
. ~ Modify the parameters so they
thqu party parameter [0x2500-] match the motor information.
Parameter setting failure | Settings should be the same as the
motor information.
Check the overload detection default Set it to an appropriate value
load rate setting [0x200F]. pprop ’
Apparatus status
Operation should be normal. Inspect the apparatus.
failure
Motor cable failure Check for wiring failure and short- Replace the motor cable.
circuits.
Encoder cable failure C_hec_k for wiring failure and short- Replace the encoder cable.
circuits.
. Check whether the ambient Lower the temperature around the
Ambient temperature ) A .
Yoo 30 temperature is over 50 °C. drive.
AL -2¢
(AL-22) In normal conditions, check if the

Drive temperature 1
(Drive Overheat 1)

Drive failure

drive temperature 1 [0x260B] is
significantly different from the
ambient temperature.

Replace the drive.

AL -2
(AL-24)
Motor cable open

(Motor
Disconnection)

Motor cable failure

Check the cable disconnection.

Replace the motor cable.

Motor failure

Check for a U, V, or W short-circuit in
the motor.

(U-V, V-W, W-U)

Replace the motor.

Drive failure

If an alarm occurs continuously
after SVON ON, there may be a
problem with the drive. Replace
the drive.

AL-25
(AL-25)
Drive temperature 2

Ambient temperature

Check whether the ambient
temperature is over 50 °C.

Lower the temperature around the
drive.

In normal conditions, check if the
drive temperature 2 [0x260C] is

(Drive Overheat 2) Drive failure significantly different from the Replace the drive.
ambient temperature.
AL-Z2h
(AL-26) Reserved
Encoder temperature
(Encoder Overheat)
Pu'. - (_:' H Check whether the ambient Please lower the temperature
Motor temperature temperature exceeds the motor around the motor.
(AL-27) temperature specifications. ’

Motor temperature

Motor overheating

Check motor load-related

(motor Overheat) specifications
AL -30 Check for disconnection, wiring
Encoder cable failure Replace the encoder cable.
(AL-30) failure, or short-circuits.
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Alarm code
name

Cause

Check list

Troubleshooting

Encoder
communication

(Serial Encoder
Communication
Error)

AL=-31
(AL-31)
Encoder cable open

(Encoder Cable
Disconnection)

AL-3¢
(AL-32)
Encoder data
(Encoder Data Error)

] I
L2

-~
=

Parameter setting

failure

Motor ID [0x2000], encoder type
[0x2001], encoder type [0x2002], and
third party parameter [0x2800~]
settings should be the same as the
motor information.

Modify the parameters so they
match the motor information.

Encoder failure

If an alarm occurs continuously
after power cycling, there may be
a failure in the motor. Replace the

motor.

If an alarm occurs continuously

Motor setting

(Motor ID Setting
Error)

n o after power cycling, there may be
(AL-38) Drive failure
Encoder sefting a problem with the drive. Replace
(Encoder Setting the drive.
Error)
Modify the parameter so it
matches the  motor label
The [0x2000] setting should be the | information. The alarm can be
Motor ID setting
Fa“ g :', ] same as the motor label information. | deactivated by turning off and on
LT3
(AL-33) the power after modifying the

parameter.

Drive failure

If an alarm occurs continuously
after power cycling, there may be
a problem with the drive. Replace

the drive.

AL -34
(AL-34)
Z phase open

(Encoder Z-phase
Disconnection)

Encoder cable failure

Check for wiring failure or short-

circuits.

Replace the encoder cable.

Encoder failure

If an alarm occurs continuously
after power cycling, there may be
a failure in the motor. Replace the

motor.

Drive failure

If an alarm occurs continuously
after power cycling, there may be
a problem with the drive. Replace

the drive.

Parameter setting

Check the [0x2005] setting.

If you want to use an absolute
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Alarm code
Cause Check list Troubleshooting
name
failure encoder as an incremental
encoder, set it to 1 so the alarm
oy - aC
LT a3 does not occur.
(AL-35)
Battery connection failure
Low batte
W v Check the battery connection status. Properly connect the battery.
(Low Voltage of or no connection
Encoder Battery)
Check whether the battery voltage is
The battery voltage is low Replace the battery.
3.3V or higher.
Check for disconnection, wiring
Encoder cable failure Replace the encoder cable.
failure, or short-circuits.
If an alarm occurs continuously
] bl g
A r'. T a ,'_-, after power cycling, there may be
Drive failure
AL-36
. ( . ) a problem with the drive. Replace
Sinusoidal ENC
amplitude the drive.

(Encoder Sine Wave
Amplitude Error)

AL-371
(AL-37)
Sinusoidal ENC
frequency

(Encoder Sine Wave
Frequency Error)

Resolver failure

If an alarm occurs continuously
after power cycling, there may be
a problem with the resolver.

Replace the resolver.

Encoder failure

If an alarm occurs continuously
after power cycling, there may be
a failure in the motor. Replace the

motor.

AL -39
(AL-39)
Encoder overcurrent

Encoder overcurrent

Check encoder specifications
Check encoder wiring status

AL-40
(AL-40)
Under voltage
(Low Voltage)

*The alarm occurs
when SVON is on.

Main power input voltage
failure

Check whether the main power
voltage is 24 V DC or higher.

Inspect the power again.

Check whether the [0x2605] value is
24 - 80 V while the main power is

being applied normally.

Replace the drive.

Parameter setting failure

Check the undervoltage fault level

[0x2032] setting.

Set parameters suitable for the

main power input status.

Power voltage drops

during operation

Check the wiring status of the main

power.

AL -41
(AL-41)
Over voltage
(Overvoltage)

Main power input voltage
failure

Check whether the main power
voltage is 90 V DC or lower.

Inspect the power again.

Check whether the [0x2605] value is
24 - 80 V while the main power is

being applied normally.

Replace the drive.
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Al
arm code Cause Check list Troubleshooting
name
Check the undervoltage fault level Set parameters suitable for the
Parameter setting failure
[0x2032] setting. main power input status.
Acceleration/Deceleration | When acceleration/deceleration is Set a long
settings frequent acceleration/deceleration time.
If an alarm occurs continuously
after power cycling, there may be
Drive failure
a problem with the drive. Replace
the drive.
Motor cable failure C_hec_k for wiring failure and short- Replace the motor cable.
circuits.
Encoder cable failure C_hec_k for wiring failure and short- Replace the encoder cable.
circuits.
Motor ID [0x2000], encoder type
[0x2001], encoder type [0x2002], and .
third party parameter [0x2800~] Modify the param_eters SO they
. match the motor information.
settings should be the same as the
Parameter setting motor information.
failure Check the [0x6091] setting. Set the electronic gear ratio low.
Rr-cn Check the settings for [0x2100] - Readjust the gain according to the
1L (]
(AL-50) [Ox211F]. operation condition.
Over speed limit .
If an alarm occurs continuously
(Overspeed)
after power cycling, there may be
Encoder failure
a failure in the motor. Replace the
motor.
If an alarm occurs continuously
after power cycling, there may be
Drive failure
a problem with the drive. Replace
the drive.
Check the settings for [0x3000], Readjust the parameter according
[0x3003], and [0x3004]. to the operation condition.
Set the electronic gear ratio low
Parameter setting Check the [0x6091] setting.
AL-=51 failure
(AL-51) Check the settings for position error _ _
. Readjust the parameter according
POS following range [0x6065] and position error
(Excessive Position to the operation condition.
Error) overtime [0x6066].
. Check whether there is any restraint
Apparatus status failure on the driving part. Inspect the apparatus.
If an alarm occurs continuously
Drive failure
after power cycling, there may

12-8
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Al
a::n?:de Cause Check list Troubleshooting
be a problem with the drive.
Replace the drive.
(AL-52) Reserved
Emergency stop
(Emergency Stop)
. Check for disconnection, wiring
Motor cable failure failure, and short-circuits. Replace the motor cable.
Encoder cable failure gﬂﬁfg f:r:glssrc:gp:grcéﬁ?s,'wwlng Replace the encoder cable.
Motor ID [0x2000], encoder type
[0x2001], encoder type [0x2002], and .
Parameter setting third party parameter [0x2800~] mg?c;?twee rgi[gmﬁ;g:fnztt)iéﬂey
settings should be the same as the ’
failure motor information.
Check the [0x6091] setting. Set the electronic gear ratio low.
I L 5 :-r' Check whether there is any restraint
on the driving part.
(AL-53) Apparatus status failure 9p . Inspect the apparatus.
Excessive SPD Check the operation status of the
deviation limit contact sensor.
(ExcesEsive)Speed If an alarm occurs continuously
rror
after power cycling, there may be
Encoder failure
a failure in the motor. Replace the
motor.
If an alarm occurs continuously
after power cycling, there may be
Drive failure
a problem with the drive. Replace
the drive.
Check for disconnection, wiring
Motor cable failure failure, and short-circuits. Replace the motor cable.
Encoder cable failure gﬂﬁ:’: fg;gfﬁgg?j?;ﬁ?s wiring Replace the encoder cable.
Motor ID [0x2000], encoder type
[0x2001], encoder type [0x2002], and .
tird pary parameter 0:2800~] | 1120 PEETECE SL Y
Al -gy settings should be the same as the |
(AL-54) motor information.
Encoder2 POS Set the load encoder scale
difference Parameter setting failure | (numerator/denominator)[0x2025,

(Excessive Position
Error of External
Encoder)

0x2026], load encoder type [0x2021],
load encoder direction [0x2022], load
encoder position error level [0x2027],
and load encoder position error
initialization [0x2028] settings so they
match the load encoder information

and device characteristics.

Modify the parameter so it
matches the load encoder
information and device
characteristics.

Apparatus status failure

Check whether there is any restraint

on the driving part.

Inspect the apparatus.

Encoder failure

If an alarm occurs continuously

after power cycling, there may be

12-9
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Alarm code

Parameter checksum
(Parameter Error)

name Cause Check list Troubleshooting
a failure in the encoder. Replace
the encoder.
If an alarm occurs continuously
. . after power cycling, there may be
Drive failure a problem with the drive. Replace
the drive.
AL -&0
(AL-60)
USB communication Reserved
(USB Communication
Error)
AL-6!
(AL-61) Reserved
reserved
AL-E¢
(AL-62) Reserved
reserved
Check the parameter whose setting | Restore the initial parameter
_ is set to the maximum value of the (0x1011). If you carry out the
RL-E3 When changing O/S variable type restoration, the parameter value
e = ' changes to the initial value. Set
(AL-63) the parameter before operation.

Drive failure

If an alarm occurs continuously
after power cycling, there may be
a problem with the drive. Replace
the drive.

AL-&M4
(AL-64)
Parameter range

(Parameter Range
Error)

Reserved

[ N R W x ]
L (]
(AL-70)

Drive motor
combination
(Abnormal
Combination of Drive
and Motor)

Reserved

AL -
(AL-71)
Factory setting

(Invalid Factory
Settings)

Drive failure

Contact our service center.

If an alarm occurs continuously
after power cycling, there may be
a problem with the drive. Replace
the drive.

AL -1d
(AL-72)
GPIO setting

(Abnormal
Input/Output Contact
Setting)

Reserved

AL-713
(AL-73)
EEPROM Error1

EEPROM life span

When reading after writing, an alarm
occurs if there is no response within
800 [msec]. This may occur when the
EEPROM has reached the end of its
lifespan. . Please inquire about our
services. Contact the customer
service center.

Does the main board need to be
replaced through a service
center?
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Al
arm code Cause Check list Troubleshooting
name
‘q{_ - Y In 2017, the EEPROM was replaced
EEPROM & No matching | with a different model and the read You need to download the OS
(AL-74) between OS versions address value was changed. OS through the service center.
EEPROM Error2 must be applied after 17 years.
RL-EBR Load engoder cable Check for d|sconn(-;_'ct|qn, wiring Replace the encoder cable.
failure failure, and short-circuits.
(AL-80)

Enc2 communication

(Load Encoder
Communication
Error)

0o
ne

(AL-81)
Enc2 cable open

(Load Encoder Cable
Disconnection)

il - 1]
oo

[}

n

]

gy

]
L
(AL-83)

Enc2 Z phase open

(Load Encoder Z-
phase Disconnection)

o

Parameter setting failure

The load encoder type [0x2021] and
load encoder setting [0x202B]
parameter settings should be the
same as the encoder information.

Modify the parameters so they
match the motor information.

Load encoder failure

If an alarm occurs continuously
after power cycling, there may be

a problem with the motor. Replace

the motor.

Drive failure

If an alarm occurs continuously
after power cycling, there may be
a problem with the drive. Replace

the drive.

RL-88
(AL-88)
Enc2 Setting Error

(Load encoder setting
error)

Load encoder setting
value error

Please check the load encoder
settings again.
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12.6 Servo Warning

If the drive detects an abnormality classified as a servo warning, it triggers a warning. In this
case, the drive maintains its normal operation condition. After the cause of the warning is
eliminated, the warning is automatically cleared. You can set the check status of each warning
with warning mask configuration (0x2014). Masking servo warnings does not mean removing
risks associated with warnings and the risk of damage by burn may remain. Keep this in mind
when configuring the mask settings.

Warning Warning name

Bit
code

1 wo2 Low voltage of encoder battery
2 wo4 Software position limit
4 w10 Operation overload
5 w20 Abnormal combination of drive and motor
6 w40 Low voltage
7 W80 Emergency signal input
14 AL-34 Alarm mask for encoder Z-phase loss

7Bit  6Bit 5Bit 4Bit 3Bt 2Bt 1Bit  OBit

0[{0[0|[0|0|1|1]|0 |==0x06=s W-06

/7

Software position limit

+

Low voltage of
encoder batteries

If two warnings occur at the same time, each corresponding bit is set to 1. For example, when a
software position limit warning is triggered, the second bit is set. Also, when an encoder battery
low voltage warning is triggered, the first bit is set. The two warnings are combined into ‘0x06,’
and you can view the alarm in the display of ‘W06’ on the segment window.
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Warning state

(Code) Cause Check list
Parameter If you want to use an absolute encoder
setting Check the [0x2005] setting. as an incremental encoder, set it to 1
failure so the alarm does not occur.
Battery
Had connection
Check the battery connection
LOW_BATT failure or Properly connect the battery.
(Low Voltage of status.
Encoder Battery) no
connection
The battery
Check whether the battery voltage
voltage is Replace the battery.
is 3.3 V or higher.
low
HiM When the software position limit
SW POS LMT function is used, a position
(Softv_vare P_osition command that is larger than the
Limit) limit has been input.
The drive
Continuous operation in the
operates
constant speed area or in
continuousl| Change the capacity of the drive and
the stopped state
Y, motor.
Check whether the load is below
exceeding Adjust the gain.
100% in the load rate
the rated
[0x2603].
load.
Motor
Check whether the motor brake is
brake Supply power to the motor brake.
open at SVON.
failure
{0
oV Lo u Motor ID [0x2000], encoder type
\VV_LOAD
Operation Overioad [042002) setings should be the | Moy the parameters so they match
(Operation Overload) | Parameter 9 the motor label information.
setting same as the motor label
failure information.
Check the overload detection Set it to an appropriate value
default load rate setting [0x200F]. pprop ’
Apparatus
status Operation should be normal. Inspect the apparatus.
failure
Motor | oeck for wiring failure and short-
cable L Replace the motor cable.
failure circuits.
Encoder Check for wiring failure and short-
cable rcuit Replace the encoder cable.
failure circuits.
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1214 | LSeiccrrc

Abnormal
combinatio | Check  whether the current | Lower the torque limit value or replace
. capacity of the motor is larger than | the motor to one that has a lower
won nof drive | the drive's current capacity. current capacity than the drive.
SETUP and motor
(Setting Failure) Check  whether the  signal
10 setting | allocation has overlapped in the .
_ digital input signal setting [0x2200] f’ffﬁ?ifﬁ:&fiii t‘;r:pe”y according
failure - digital output signal 8 setting P :
[0x2217].
Main Check whether the main power .
power voltage is 24 VV DC or higher. Inspect the power again.
input Check whether the [0x2605] value
voltage | js 24 - 80 V while the main power | Replace the drive.
qun failure is being applied normally.
A
UD_VTG Power
(Low Voltage) voltage
Check the wiring status of the
drops Use the 3-phase supply voltage.
main power.
during
operation
Emergency stop occurred by an
EMG EMG contact.
i Check the settings of the wiring Set the wiring and parameters properl
HED contact | and drive parameters (drive control according toq(he ogeration statﬁs.p y
. input 1 [0x211F], digital input signal
EMG failure
E Signal 1 setting [0x2200] - digital input
( mer?s;% igna signal 16 setting [0x220F]).
Drive If an alarm occurs continuously after
_ power cycling, there may be a problem
failure with the drive. Replace the drive.
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12.7 How to Replace Encoder Battery

When AL-35 (low voltage of encoder battery (Low battery)) or W02 (low voltage of encoder battery

(LOW_BATT)) occurs, you have to replace the encoder battery.

Follow the below replacement procedures.

(1) Maintain the control power of the drive in its on state and turn off the main power.

(2) Separate the battery connector and remove the battery from the battery case.

(3) Insert a newly prepared battery in the battery case and connect the battery connector. Here, use

the following battery product.

v ERG6YV, 3.6V 2000mAh, Lithium battery by Toshiba Battery Co., Ltd.

(4) To release the AL-35 or W02 signal after battery replacement, turn off the control power and turn

on the control power and the main power again.

(5) Check if AL-35 and W02 have been released and operation is normal.

YV V. .V V V V

While replacing the battery, leave the control power on and the main power off. If you replace
the battery with all powers off, the multiturn data may be lost.

If you replace the battery after warning 02 is triggered, the warning is immediately released.
After replacing the battery when alarm 35 has occurred, make sure to perform homing.

Make sure that the voltage of the newly prepared battery is normal before replacement.
Confirm “+” and “-” of the battery and connect the battery connector.

Do not disassemble or charge the battery.

Make sure that the poles are not short-circuited. Doing so may shorten the lifespan of the battery

or generate heat.
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12.8 Servo Drive Overload Curve

B Servo Drive Overload Graphs

Capacity

3A

6A

Frequency (kHz)

16[kHz]

48[kHz]

16[kHz]

48[kHz]

Load factor (%)

Operation & Stall

Operation & Stall

Operation & Stall

Operation & Stall

100% 0 00 0 =)
110% 31536000 31536000 31536000 31536000
120% 31536000 56192 1808384 1924
130% 31457280 28096 904192 962
140% 15728640 14048 452096 480
150% 7864320 7024 226048 400
160% 3932160 3512 113024 214
170% 1966080 1756 56512 114
180% 983040 878 28256 90
190% 491520 439 14128 79
200% 245760 237 7064 66
210% 122880 130 3532 56
220% 61440 93 1766 40
230% 30720 73 883 27
240% 15360 66 66 20
250% 7680 60 60 19
260% 3840 50 50 17
270% 1920 43 43 17
280% 960 37 37 16
290% 595 35 35 15
300% 313 32 32 12
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B PHOX03-080NS-XX00 (16 kHz) Overload Graphs
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B PHOX03-080NS-XX00 (48 kHz) Overload Graphs
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B PHOX06-080NS-XX00 (16kHz) Overload Graphs
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B PHOX06-080NS-XX00 (48kHz) Overload Graphs
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12.3 Options and Peripheral Devices

m Option Specifications

Type Product Name (Note Appll_cable Specifications
Name 1) Drive
For POWER MSTB 2,5/ 8-
’ PHOX SERIE
power Connector ST-5,08 OXS S
0o o, N
s |?
e} 10090769- a2
For I/O Connector P2GAALF PHOX SERIES s B
(&)
- Connector : 10090769-P264ALF
- Housing : 3357-9215
: K
Brake
For brake IPD1-02-D-K PHOX SERIES
Connector
- PLUG: IPD1-02-D-K
V
y 7
For STO STO IPD1-03-D-K PHOX SERIES
Connector
- PLUG: IPD1-03-D-K
For brake
and STO Terminal CC79(I)_;2024- PHOX SERIES A
Terminal

LS'ELEC’T'R’IC 1 %‘1 9
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Type P;l:cri::t Model name Apgl;it:‘:’aeble Specifications
o2
3
For ENCODER 10090769- 0323
signaling A) p154ALF | PHOXSERIES L
Connector
- Connector : 10090769-P154ALF
- Housing: 3357-9209
For EOCODER | 10090770-
signaling B) S154ALF PHOX SERIES
Connector
- Connector 10090770-S154ALF
- Housing: 3357-9209
o (v )
s |?
¢ 10090769- oes
=2 o o
/0 & Connector P2GAALE PHOX SERIES B B .
- Connector : 10090769-P264ALF
- Housing : 3357-9215
[PC - USB Port] [Servo Drive - Mini USB]
Cl= = RN
For Communicat APCS- PHOX SERIES .
signaling ion cable CN5L7U & L7 SERIES | 1. PC connection: USB A Plug
a. Drive connection (USB): Mini USB 5P plug
b. Electrical requirements:
Double shielded, twisted pair, EMI filter
installation
(similar product: KU-AMB518 by SANWA)
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=
13. Test Drive

For a safe and proper test drive, make sure to check the following prior to the test drive. If there
is a problem, take appropriate measures before the test drive.

B Servo Motor State
Is the motor correctly installed and wired?
Is each connecting part secured tightly?
For a motor with oil seals fittings, is there any damage to the oil seal?
Has oil been properly applied?

If you test drive a servo motor that has been stored for an extended period, make sure to check
the motor according to the maintenance and inspection methods for the servo motor. For more
information on maintenance and inspection, refer to Chapter 12. Maintenance and Inspection.

B Servo Drive State
Is the drive correctly installed, wired, and connected?

Is the supply voltage for the servo drive correct?

131



13.

Test Drive

13.1 Preparation for Operation

Perform the test drive in the following order:

View the checklist and precautions before
test driving.

l

Check input/output signals and connection to
the upper level controller.

: ! ‘

13-2

Test drive the servo drive Test drive the servo drive using Teusstir?rl\;ﬁ:;((aGs_?rl\D/Eg rJ|rve
using the Drive CM. the TwinCAT System Manager. 9 PNSB
> Test drive by combining the machine and servo motor. <

l

Actual operation

Before the test drive, check that the upper level controller and the servo drive are correctly
wired, and the objects of the servo drive are correctly configured.
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13.2 Test Drive using Drive CM

B Test Drive Procedure

Orde _
Handling Notes
r
Run the drive CM.
el 0rive <) capi (o B
T R TR
Bam animmcoe- / BARGE T LS o2 AANERERY, SCOL @
Shcuick e I == PTP Move
. e
= Profile Velodity 10000 s
Sup Decel 100000 [y
|| Reverse and repeat (abs. mave only)
s
—
Set Fostion 0 v 5=t |
|| Retatve Move: InPogzion
> n
Al o P o
LS Mecapion [ 0 omwon | . oo |
B corvction iossd —_—

Select the connection method and drive type and click the Connect

button.

-7 Quick Setup

% Setup Wizard

!:-!. LUSE = | ¥LVD - Low voltage DC drive

2 PEGASLUS - Integrated drive
L7NH - EtherCAT drive

L7P - Indexing drive
ﬁQuick VD C oitage DC drive

\
[
e

- LiSA - Smart actuator
% Setup Wizard
#) use - XD - Low voltage DC drive s |
=1 Quick Setup =
% Setup Wizard

1 3-3
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13. Test Drive

If the drive and PC are connected normally, a "Connected" message
and green light are displayed at the bottom-left corner of the program

as shown below.

l - USB Connected Drive D

To set the motor and encoder, click Motor Encoder in the Drive/Motor

menu.

L Drive cm - 15 mecapion I

Procedures Advanced Indexer

e DC drive ;‘ == @

Motor Encoder

3 naral Configuration
Regenerative Resistor
Drive Information Motor Setup
| N 5Setup Wizard 3rd party Motor™
‘= Auto Motor Phasing Motor ID*
Linear Motor™®
Enter a parameter in Motor Setup.
If you are not using our motor, select the 3 Party Motor check box.
3rd party Motor™ [C] Yes{No
4 Motor ID* 717
Linear Motor™ (] Yes/Mo
Magnetic Pole Pitch® 2400 0.01mm
Commutation Method* [USE hall | Hall comu
Commutation Current 500 0.1%
Commutation Time 1000 ms
Enter a parameter in Encoder Setup.
To quickly set the encoder, click the Quick Setup button.
Encoder Setup | Click to quick setup I
5 Encoder Type™
Resolution™ 1 ppr
Grating Period™ 40 um
ABS. Encoder Configuration™® [Conﬁg 1 « | Uses the absolute encoder a:
6 Select a motor type and click Next.
13'4 | LSELECTWJC
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g5 Quick motor/encoder setup |ﬂ|
Motor type select
&' Rotary
I ™ Linear I

magnetic pole pitch |24':":| % 0.01mm

Previous Mext | Save

[ |

Set the encoder type, connecting port, resolution, number of bits,

communication method, and bit position, and click Next.

7

st Quick motor/encoder setup | = = 28 |
I Motor encoder I
EiSS, Port A j
Resolution |524233 ppr
I Sensor resclution bit  [19 I
Rotary multiturn bit ~ [18
Alignment bit 2 bit j
Mode * MedeC © ModeB

[T Status bit polarity is active low
[T status before position data

[~ warn follows error

Previous Mext cay

fic]

1 3-5
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Set the load-side encoder. If it is not a full-closed operation, select Not

Selected and click Next.

[ adl Quick motar/encoder setup | = | B 2 _|1
I Load encoder [T Reverse direction I
|Net selected |
Encoder scale Il J Il

Previous Mext Save

L

Set the parameters regarding the motor overheat prevention using the
motor thermal time constant and 12T algorithm and click Save. Then,

close the window.

13-6 | LSEectric
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7

st Quick motor/encoder setup | = | = 2]

I Thermal protection I

[T Software protection enable

time constant I32-” msec

[T Thermal sensor 1 fitted
[T Thermal sensor 2 fitted

Cperaticn time at peak current

[1000 meec

Previous | Mext Save |

L A

If you are not using our motor, set the 3 Party Motor Setup. (If you do

not check the 3 Party Motor check box in Motor Setup, it is not

activated.)
3rd Party Motor Setup
Type™® Rotary -
Mumber of poles™® B
Rated Current™* 3.37 Arms
Maximum Current™® 16.1 Arms
Rated Speed* 3000 rpm
Maximum Speed™ 5000 rpm
Inertia or Mass™ 1.927 Kgsm~ 2
Torgue or Force constant™ 0.616812 Nm/ &
Phase Resistence(Y wound)™ 0.373 ohm, Rphi
Phase Inductance(y wound)* 2.519 mH, Lpha
TN curve data 1* 3000 rpm
TN curve data 2* 60 %
Hall Offset™ 0 deg
Motor thermal time constant™ 3277 ms

Select the operation method you want to use from the Procedures tab
and perform the test drive.

(*Secure enough operation area for the motor before the test drive.)

LSELEC’T'R’IC
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Program Jog

¥ VD - Low voltags
Manual Jog

Auto-Tuning

PTP Move

Homing

Touch Probe

Motor/Hall Phase Correction
Misc. Functions

ick Setup £

tup Wizard
to Motor Phasing

1

If you perform the test drive using the Procedure function, refer to

Chapter 8. Procedure Function.
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13.3 Test Drive Using TwinCAT System Manager

B Test Drive Procedure

Orde .
Handling Notes
r
1 Before launching the TwinCAT System Manager, copy the servo drive
XML file into the schema folder (C:\TwinCAT\Io\EtherCAT).
2 Launch the TwinCAT System Manager.
Select the target system.
3 When performing the test drive using a remote system, select the
device.
Restart the TwinCAT System with Config Mode.
Using the Set/Reset TwinCAT to Config Mode icon under the TwinCat
System Manager, you can restart the system with Config Mode.
B - [O]x]|
DSsd SR ' & 3 Savaalelh e Eafworens
?iﬁ\ésjgmgif;‘:‘f;"a”"” Version (Local) | Version (Taraet) | Boot Settings (Taraet) | CX Settinas
PLC - Configuration
& 1/0 - Configuration
e J 2 ez R
TwinCAT NC PTP
2.11 (Build 2038)
4 time limited 10 2012-10-13
Copyright BECKHOFF @ 1936-2011
bttt /o, beckhoff, com
Registration:
Name Vaunjae
Company: LSmecapion
Reg.Key: 47FE-4A13-37CE-DDFC
Server (Port) Timestamp Message
Ready
Search for EtherCAT communication-based devices connected to the
system.
5

Right-click 1/0 Devices in the Work Space pane of the TwinCAT

system, and then click Scan Devices.
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s gls DAFB
File Edit Actions View Options Help

DE@E S0 P L RS e =/ HR RN 2 2Q[]% S P

SYSTEM - Conflguration NumberDevice Tupe
NC - Configuration
PLC - Configuration

= @ /0 - Corfiguration
=5 Append Device,

&8 Mapping

[

53 Paste with Links  Alt«Ctrl+/

Server (Por) | Timestamp Message

Fioady

If the dialog window below appears in the TwinCAT System Manager,

click OK.

TwinCAT System Manager

If the New I/O devices found dialog window appears, select the device

or servo drive that needs to be test driven and click OK.

4 new I/0 devices found El
| Ok i

[[]Device 1 [CX1100]

i

i
|:| Device 3 (RT-Ethernet]  [Local Area Connection [TwinCAT-Intel PCI Ethernet Adapte
Device 4 [EtherCAT [v2.10 only]]  [Local Area Connection 2 (TwinCAT-Intel PCI Ethe

Select All
Unzelect All

If the dialog window below appears, click Yes.

TwinCAT System Manager |

\ ? )‘ Scan for boxes

R TEEE

Add the servo drive's NC Task to the NC-Configuration.

If the dialog window below appears, click Yes.

1310 | LSE ecrmc
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TwinCAT System Manager

\ ? ) EtherCAT drives found, Add drives to MC-Configuration

B [ EEETT

Switch the TwinCAT System Manager to a free run state to allow it to
control devices independently of the TwinCAT PLC and so on.

If the dialog window below appears, click Yes.

TwinCAT System Manager

\ ? )‘ Activate Free Run

BT (EEEITT

Make sure NC Task is added to the NC-Configuration tree in the
workspace on the left, and the servo drive is registered to the I/O-
Configuration tree.

If the connected servo drive is registered, select it.

Click the Online tab on the right side to verify that Current State and
Requested State are in the SAFEOP state.

O
File Edit Actions View Options Help
D@l - s B s AR AN @R Q@D ?
B SVS TEM - Configuration - =
2 @ NC - Configuration I | | General | EtherCAT [DC | Process Data | Startun | CoE - Onlin | Online —
S e v St Machine
=% NC-Task mage i ] (Booistran
[ Tables Current State: SAFEOP
& £ Aes
i e e | P sae
P Cnnﬁguvaﬂnn 2 b
B \/o Configuration
B /0 Devices DLL Status
= =% Device 4 (EtherCAT (+v2.10 only) Port &
Device d-mage
Device d-image-Infa Port B Ho Carrler / Closed
‘Qf‘up'j‘g PotC:  [NoCanfer/ Closed
bt pon
- Term 1 {CX1100-0004)
=] Drive 3 (LTN(SEMES} Drive) .
1 2 Tiansr 00 mapaing File Access over EerCAT
@1 Statusword
1 Position Actual Value |
=l nd Fecsive PDO mapping
#! Contralword 3
| Target Position _
: WoState Name Online Tyne Size | »Add.. In/Out Use.. Linkedto -
& [ § InfoData 1 Stausword X 0x0621 (1563) UINT 20 %0 Input 0 nStatus!, nStatus2
=-&8 Mappings | | 31Position Actual.. X [Ix[I[IEIEIEIEIEIEI([I) DINT 40 780 dnpt O nlnDatal . Axis 1-Er
™ B NC-Tack | S4F - Device 4 (EIeICAT (v210
RN S Device 8 (FherCaT 07 11 Of WeStateOut BooL 0l 1822 et 0 S .. 8
< | o < [
Server (Por)  Timestamp Message
Ready

Switch the EtherCAT communication state from SafeOP to OP,
enabling MailBox Communication and Process Data Communication.
Click the Generate Mappings icon on the menu bar.

Map the images defined in NC Task and I/O Device.

= lealv & &
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13. Test Drive

Click the Check Configuration icon on the menu bar.

Check if the currently set configuration is valid.

= o S B

Click the Activate Configuration icon on the menu bar.

Save Project Configuration in Windows Registry.

%uu#"?l@:

Verify if the EtherCAT communication state has switched from SafeOP
to OP.

Check the communication LED.

The Link/Activity LED is flickering.

The RUN LED is on.

Check the online state of the 1/0O device of the TwinCAT system.

In the I/O-Configuration tree of the workspace, click the servo drive,
and then click the Online tab to check if Current State and Requested
State are in the OP state.

General | EtherCAT | DC Process Data || Startup | CoE - Online | Online
State Machine

[Init | [Bootstrap ] . . o
urrent State:
10 (FreOp ) (Safe0p ) Requested State: Op
[Op ] [Clear Errar ]
DLL Status
Port &: Carrier / Open
Port B: Mo Carrier / Closed
File Access over EtherCAT
[ Download,,, ] [ _Opload.., |
Verify if the state displayed at the bottom-right of the TwinCAT System
Manager menu window is in the Run state.
y We have finished adding NC-Task and I/0O Devices (servo drive) to the

TwinCAT System Manager.
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B Setting NC-Task Axis Parameters

Order

Handling

Notes

Set the display units for the relevant axis.
Select Axis1.
Click the Settings tab.

D Fw LRS- 2%

Click the display units for position and speed.

% (2G|t &0 %

=B SYSTEM - Configuration
- R NC - Configuration
= MNC-Task 1 SAF
MNC-Task 1 5¥B

Link To iall Types)...
== NC-Task 1-Image

InfoData
©- [ Term 1 (Cx1100-0004)
-] Drive 3 {LTM(SEMES) Drive)
+ g8 Mappings

Drive 3 (LTN(SEMES) Drive)

;l Tables Axis Type: CANopen DS402 (e,g. EtherCAT CoE Drive, AxZxxz-B1x0/B510)
O o Axes
=it Axis | ‘
= 4, Axis 1_Enc Unit: mm ~ || Display (Only)
® Inputs Hion: P
w0 §l Outputs Position: I & [JModulo
w2 Axis 1_Drive Welocity: [ mmy/min
Ty, Axis 1_Ctl
* ‘C’;Dtmst Result
PLC - Contpuration. Pasition: Velocity: Accelaration: Jerk:
= 1/0 - Configuration i mm/s mr/s2 mmy#s3
= B 1/0 Devices
=== Device 4 (EtherCAT (v2.10 only;
Device 4-Image fxis Cycle Time / Access Divider
Device 4-Image-infa Divider: i %] Cycle Time {ms):  [2.000
3 Inputs
3 Outputs Modulo: 0
o

shown in the figure above was converted to mm or degrees.

Note: Change the units and tune the Axis Scaling Factor below.

General | Sefings | Parameter | Dvnamics | Online | Functions | Coupling | Compensation

v

Note: Remember the actual units will not be converted even if the units

revolution.

Select Axis1.

Click the Parameter tab.
Set the Scaling Factor.

Then, download the settings.

=]

DEesd S B =envHE B

% |BIQ[o |60 0" &0 %

Set the Axis Scaling Factor. The Axis Scaling Factor determines the

distance of the axial load movement while the motor shaft makes one

BEE)]

B SYSTEM - Comiguration
= @ HC - Configuration
= B NC-Task | 54F

General | NC-Encoder | Parameter | Time Compensation | Online

MC-Task | SVB [ |
== MC-Task 1-mage - Encoder Evaluation:

- Q X:Z‘:S Invert Encoder Counting Direction
L e s 1 [ Scaling Factor
- &, Axis 1_Enc Position Bias
=) e 1-Dive Modulo Factor (e.g, 30,0
S-S Tolerance Window for Modulo Start

® Outputs Encoder Mask (maximum encoder value)
FLC - Configuration
= @ /0™~ configuration
& B /0 Devices
+ 68 Mappings

Encoder Sub Mask (absolute range maximum value)
Reference Systern
Limit Switches:
Soft Pasition Limit Minimum Monitoring
Minimum Position
Soft Pasition Limit Maximurn Monitaring
Maximum Position
- Filter:
Filter Time for Actual Position (P-T1)

0.0
OKFFFFFFFF
OxDOOFFFFF
INCREMENTAL'

[Cowioas | ioad ) (Expang Al ] (Cole

ps Al ) ([ SelectAl )

[ Server (Porth | Timestamp Message

Note: After configuring the settings, downloa

Note: The default is 0.0001 if the scaling factor is not set.

d them.
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13. Test Drive

Set the speed parameter of the test drive axis.

Select Axis 1.

Click the Parameter tab.

Set Maximum Velocity, Manual Velocity (Fast), and Manual Velocity

(Slow). Then, download the settings.

. /8IS 22 - TwinCAT System Manager - "CX_UAFB72'

File Edit Actions View Opfions Help
DEEH SR BOS 8 Beaavadds o % =2Adwnee0?
=5 SYSTEM — Configurat — —
{0 - Configoaton General | Sefinas | Parameter | Dynamics | Online | Functions | Coupling | C ion|
= [B1 NC Task | SAF
NC-Task | S¥B
=% NCTask -mage elocilie
3 S8 e Reference Velocily F | mm/s
g Al | Maximum Yelocity 500 F mm/s
 fuls | Enc Manual Velacity (Fast) 100 Fomm/s
‘2 fts 1 Drive Manual Yelacity (Slow) 50 F_mm/s
Inputs Taloration Velocty ttowards plc cam) 300 F /s
Outputs Calibration Velacity (off plc cam) 00 F mm/s
| FBC *CCn?figuva_ﬂnn Jog Increment (Forward) 50 F mm
= o e Jog Increment (Backward} 50 Fmm
& &8 Mappings +  Dynamics?
+ Limit Swiches:
+ Monttoring
+ | Setpoint Generator:
+ NCI Parameter
+ Other Seftings!
[ Download ) [ Upload ] [ Expand AT ) (Collaps A ] [_SelectAl )
Server (Portl | Timestamp Message
Feady Y iTime 0% |

Set the speed, acceleration, and jerk of the test drive axis.

Set the acceleration, deceleration, and jerk directly for the test drive axis;
the TwinCAT NC can calculate the acceleration based on the configured
profile timing.

Select Axis 1.

Click the Dynamics tab.

Set the acceleration, deceleration, and jerk directly.

Select the Direct button.

Set the acceleration, deceleration, and jerk.

Download the settings.

L Al2H.tsm - TwinCAT System Manager - 'CX_DAFB72"

4 File Edit Actions View Options Help

DE&FE 6 ( 205 4B 8lavda 8t c % Qs e@?

SYSTEM - Canfiguration - . — T m i

= NC - Configuration General | Settinas | Parameter| Dynamics | Online | Functions | Coupling | Compensation

Ne O Indirect by Acceleration Time
Magimum Yelocity (W max & 50 mm/s
~E Acceleration Time: 0.2 s
B

H - Axis 1 Deceleration Time: as above 0.2 5

i PLC - Configuration emuoath stiff

B E_%g‘;gam‘fg?mn Acceleration Characteristic:

g8 Mappings Deceleration Characteristic:
attin A m m
vity: o e ~
(@ Ditect
Acceleration: 500 mm/s2
Deceleration: as above 500 mm/s2
Jerk: 5000 mm/s3
Download Tpload
‘ Server (Port) | Timestamp Message

Set the acceleration, deceleration, and jerk indirectly.
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13. Test Drive

Set the acceleration, deceleration, and jerk indirectly by setting the
acceleration time. If you change the acceleration time, the acceleration
value will automatically be changed.

Select the Indirect by Acceleration Time button.

Set the acceleration, deceleration, and jerk.

Download the settings.

,‘Aliﬁ.lsm - TwinCAT System Manager - 'CX_0AFB72°

D& E
SYSTEM - Configuration
= 8 NC - Configuration

B om e DB % [BQe e &3 2
General || Settings | Parameter | Dynamics | Online | Functions | Caupling | Compensation

MC-Task 1 3AF
= Nl”.afTask 18vB @ Indirect by Acceleration Time
=} NC-Task 1-Image Maximum Yelocity (W max )i =] mmy's
£ Tables Beceleration Time: [0z s
e Bres
i Axis 1 Deceleration Time: as above 02 s
PLC - Cnmiguva.(inn smoot! tiff
= %g&gs:’fﬁ;“m Acceleration Characteristic! 1)
&8 Mappings Deceleration Characteristic:
Al Y n =
viv): v ~
O Direct
Acceleration: 500 mm/s2
Deceleration: as above (500 mm,/s2
Jerk: 6000 mm/s3

Server (Port) | Timestamp Message

Set the Position Lag Monitoring (Following Error).
Select Axis 1.

Click the Parameter tab.

Set the Position Lag Monitoring.

Set the Position Lag Filter Time.

Download the settings.

,"M%x_“.lsm - TwinCAT System Manager - 'CX_DAFB72*

DEeE SR B Eanv AP D % FaAlQ«s e ?
SYSTEM - Configuration Goreral | Gatinas | B R — - . =
= 8 NC - Configuration General | Settinas | Barameter | Dynamics | Online | Functions | Coupling | Compensation
= [B1 NC-Task 1 SAF | -
NC-Task 1 SVB ~
== NC-Task 1-Image - Limit Switches:
e Soft Positon Limit Minimum Monftoring FALSE B
iB i Axis | Minirnurn Position 0.0 F rmm
¥ Auis 1_Enc Soft Position Limit Maxirurn Monitoring FALSE B
ﬁ §§:§ }-gm‘e Maximum Position 0o F mm
Inputs —_ Monitoring:
Outputs Position Lag Monitoring TRUE [3]
PLC - Configuration Maximum Position Lag Value F mm
= g pauaton Maximum Position Lag Filter Time Fs
= = Device 4 (EtherCAT (v2,10 PHEMIET FETE anIGrg TROE L
Device 4-Image Pasition Range Window 5.0 F  rmm
EVED‘L'&E 4-image-Infa Target Position Monitoring TRUE B
®
Target Position Window 20 F mm
Ouiputs
InfoData Target Position Monitaring Time 0.02 F s
[ Term | (Cx1100-0004) In-Target Alarm FALSE B
E D"”’;ﬂg %Zﬁgﬁyp%% 5 In-Target Timeout 50 Fs
5nd Receive PDO 1t Mation Manitaring FALSE B q
WeState Mation Monitaring Window 0.1 F  rmm
InfoData Mation Manitoring Time 05 F s
&8 Mappings Cimaint mmmiminst =
|[ Download )| (__Upload ] [_Expand Al ) [ Collaps Al [ Belect Al ]
|
< | >
Server (Port) Timestamp Meszage

Note: The Position Lag Monitoring is the difference between the position
reference and the actual position at a given cycle time. When Position Lag
Monitoring is enabled, the TwinCAT NC generates an alarm if the position

error exceeds the settings.
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13. Test Drive

B Test Drive the Servo Drive Using TwinCAT NC Axis

Order

Handling

Note

Make sure TwinCAT NC axis is "Servo On."

Select Axis 1.

Click the Online tab.

B - [O]x]
=" B SeavsH G D P 2G| @0 T
r SVETEM - Configuration - - : m m m
= 8 NC - Configuration General | Seftinas | Parameter | Dynamics | Online | Functions | Counling | Compensation
= C_NTCE’S)F(ELETFSVE | Setpoint Position: nml
= MC-Task 1-Image . 0.0000 . 0.0000
[ Tobles Lag Distance (min/max)._nim] Actual Velocity! _ [mm/s] Seipoint Velocity: [mm/s]
O am AXES 0,0000 {0,000, 0,000 0,0000 0,0000
-k Asis 1 Override: [%] Total / Control Output: %1 Error:
E &AX}S 1.Enc 100.0000 % 0.00/ 0.00% 00
5 % Auis 1 Drive n
T, Ais 1-CHl Status (log.) Status (phys.) Enabling
= Inputs [1Ready [¥IMOT Maving [ Coupled Mode [ Contraller Set
= §l Outputs [CCalibrated  []Moving Fw [in Target Pos, Fead Fw
PLC - Configuration [JHas Job [IMoving B [Jin Pos, Range [IFeed Bu
=] 140 - Canfiguration
= i 1/0 Devices Controller Ky-Factor: [mms/mm] Feference Yelocity: rmmy's]
= = Device 4 (EtherCAT (v2.10 1 g i) H
Device d-lmage
Device 4-Image-info Target Position: [mm] Target Velocity: ‘mm/'s]
®- @l Inputs 1000 Ell
+-§l Outputs M
InfoData
o W Term 1¢CxI100-0008) ==/ = | + | ++| - - ® | =
=-aJ Drive 3 (LIN(SEMES) [ F1 F2 F3 F4 F8 F9
e 2nd Transmit PDO 1
& 2nd Receive PDO m
£ WeState
& InfoData
= &8 Mappings
< >
[ Server (Porty  Timestarnp Message ~

Click the Set button.

T

Controller
Feed Fiu
Feed Bw

%)

Oweride [%]:

100

Al

Click to select Controller, Feed Fw, and Feed Bw in Enabling.
Set the Override to 100%.

Click OK.

Use the buttons shown below to manually perform the test drive (JOG).

F1

Perform a reverse rotation at the specified Manual

Velocity (Fast).

F2

Perform a reverse rotation at the specified Manual

Velocity (Slow).

+
F3

Perform a forward rotation at the specified Manual

Velocity (Slow).

++
F4

Perform a forward rotation at the specified Manual

Velocity (Fast).

Perform the test drive with relative coordinates.

Set the Target Position.
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13. Test Drive

Set the Target Velocity.
Click the F5 button.

o Al2H tsm - TwinCAT System Manager - "CX_0AFB72'

D& w @ B SR A B [5Gl ler]o e & @ 7
SYSTEM - Configuration ——— - = n 0 T
= @ 1T - Configuration General || Setfings | Parameter | Dynamics | Online | Functions | Coupling | Compensation|
|

& B NC-Tack | 808 Setpoint Position: iml
5] Setpoint Yelocity:  [mrn/s
0.0000;

MNC-Task | 5VB
== NC-Task 1-Image

& (min/max):
00000 ¢-0.001, 0,001)

;l Tables
o S Bres
= St Axis | Override: [%] Tatal / Control Qutput: %] Eror:
“j ﬁWS }—E"!D [ 100,0000 %| | 0,00,/ 0,00%] | 0 (0=
=R ,
e Ais 1 0H Status (log.) Status (phys, ) Enabling
Inputs [¥] Ready [ NOT Moving [ Coupled Mode [+ Controller Set
| Outputs [] Calibrated [ Moving Fw CJIn Target Pas, [¥] Feed Fw
PLC - Configuration [JHas Job [CIMaving Buw [Jin Pos. Range Feed Bw
=] 1/0 - Configuration
EL] VODDEWEES:1 (EherCAT (210 Controller Kv-Factor: [mm/s/mm] Referance Velocity: ‘mm/'s]
(== Device e vZ,
Device d-Image b |M El M
Device d4-Image-Info Target Position: [rm] Target Velocity: /sl
Inputs 1000 30
Qutputs |ﬂ ‘ |

InfoDat:
Term 1 cxnim-mogy || == [ = | + | ++| - ® | =X
Drive 3 (LIN(SEMES) [ F1 F2 F8 F4 F8 F9

2nd Transmit PDO

2nd Receive PDO m
WeState

InfoData

&8 Mappings

[nR-IRR Ry
B 5 E Eme gl

< | =

Server (Port) Timestamp Meszage

~

Move it to the Target Position from the current position, decelerating to a
stop.

After moving it to the Target Position, verify if the Set Position is the
same as the Target Position.

Click the F6 button to stop driving with relative coordinates.

When the alarm goes off, click the F8 button to reset the alarm.

Note: If the position limit is enabled, set the Target Position within the

limit.

Make sure the TwWinCAT NC axis is "Servo Off."
Click Set.
Click to clear Controller, Feed Fw, and Feed Bw in Enabling.

Click OK.

Set Enabling
=

[ Cantraller oK
[ Feed Fw

[_ox ]
S oo
Override [%]:

1a0 All

Test driving the drive using the TwinCAT NC axis is completed.
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13. Test Drive

13.4 Test Drive Using LSIS PLC (XGT + PN8B)

B Test Drive Procedure

Order Handling Note

1 Launch the XG-PM.

Create a new project.
On the menu bar, click Project > New Project.

ZZze i EiM) S ) S&/PH
W ERRE .. ) e e

| &3 pczse s cvi
i Eame o
T

]

R T3
TUE=H 98 351
LCELSEES

2
TRUEH SBE

1 CHKGEIDW SRV astaoss
LSOO, bt
3CWHESIO. WL st
4SO GH

R0
mizame
=PRI - & =c (2]
§-‘ b e e CEVEE OE %‘ » e\ e TR O e ] .
[EEELLE] TFCN)

Name the new project.
Select the PLC series and the CPU type.
Select the module type (XGF-PN8B), and click OK.

| Z22EF PEE 2w FEUND) SUEM SHD AW SR
EEEL] CEEE ST TN EYEE loe 18- EmE b [REOw
“I H190 |Litl-4 Naukizkee B E SO
wEEL =
va
sue ux E
3 =eme oaqy: LT Tes AT ssomm  [Few
oweean
T CwSR WL e B
L O 28 BHEIWD) O2A EBNEWL ©OUENIWE
@ o ol 2u 0 WOSE 0 v R 0 v
CPU BRICH HGKCPUE % EW AN 28 D O RS @ 100
ZEME U0 28 8220
Cmpzame
= [EFM L2 & ES A @
£
H s -
|§_.‘ F N e e CENER S T (510 < - \m e CREOR fEWT
£

The PC and the PLC are connected for communication.

On the menu bar, click Online = Connection.
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When the PC and the PLC are connected, the connection between
the PLC and the servo drive will be enabled as shown in the figure

below.

| Z2REE BIE 20 E3N0)| 2UENM SHD FW S

losaa 3l e s L seqm K@a |
(ECEESETEETLE WSy Mieef D RiAE |20
E=LE] e 7 aez o @00

L L]
= 8 LM Tesaimniae] o
= @ New!XGF-PHEE.HOI| HENI 42 5 AW
b 270w
.
ST
2 2AKD
T

jo =% zwp
05 CIF2E. 0

T e o o
v\ AR 2e [EETE O

~ |"I'a ES CEFT)
gl mgéﬂ.é‘fsaan :
i
8 PR B2 B .
i =l "
© v\ um we (SETEEET S \wa em EEGETEET
(&0 Defi0f s DRSNS I SRRE BOEE HITELCH Hew [T FEF PN @ ESS  WOLO aEi

Connect the PLC with the servo drive.

For the first connection, enable the network parameters and servo
parameters in the workspace on the left through Connect Network
Servo Automatically.

After the servo drive and the PLC are connected, the servo
parameters and the motor test drive function will be enabled.
Connecting multiple shafts enables as many servo parameters as the

number of connected shafts.
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X6 EER
| TEREE BIE =W E2D DURK EHD P SEVH
lDEaa - LLEL 3 A

| et -t 020 8 20

=[a = (T

»

LEEE3

300 \em e (TERETET o \ma gm (WEGE LATT
£ Hw LU SEFPAS @ 5 WOAG ARl

Check the state of the status LEDs.

The Link/Activity LED is flickering.

The RUN LED is on.

Note: Automatic connection of the network servo registers the device
connected to the XGT, and initializes the parameters of the
connected device.

Note: For subsequent connections, connect or disconnect the XGT
and the servo drive by connecting the entire servo or disconnecting
them respectively, since the device has been registered and its
parameters initialized through automatic servo connection.

Note: In case there is any change in the XGT-connected device,
initialize the parameters of the device connected by the automatic

servo connection.
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13. Test Drive

Set the Driving Parameters of the Test Drive Axis - Basic

Parameters.

Enter the number of encoder pulses per motor revolution.
Encoder resolution of the 19-bit = 524288

Check the motor specifications, and then configure the appropriate

settings.

Set the units for the speed command.

It can be set as rpm

Set the speed limit.

or mm/s.

Check the motor specifications, and then configure the appropriate

settings.
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Set the Driving Parameters of the Test Drive Axis > Manual

Operation (Jog) Par:

ameters.
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Set the servo parameters of the test drive axis.
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Select parameters that you want to change, and then change them.
To change the parameters during operation, click to select the Allow
to Modify Servo Parameters During Operation checkbox at the top of
the pane.

You can display parameter values as decimals or hexadecimals.

Save the configured parameters.

On the menu bar, click > Online - Write.

With the Write Project dialog window enabled, click to select the
Operation Data of Test Drive Axis, the Operation Parameters, and
the Servo Parameters checkboxes, and then click OK to save the

configured parameters.

XG-PM — [New. | &, 45 HRA0IEL] '
|8 2235E) BAE #A 2BEQ) SUEGH EID S SV _ax

ISEE-T] preE 8@ v s2qe nEs | [GIEETE CET-N YN0
| w5108 0k 0 A vEEEd v &0 Ll NamY 33 |RBS5s
Eree 5
e a [ 4= weine 2n Mt BEHIES 20 & o2t
= LV Tos AN P o - (145 TROEN) F0E 48 0
= B HowCAF-PHIB W01 -0 4 -2
11 ey
ggl - RS og ] [LF =g CEETEE
- G =43 TE0E o 26O - [ o0E "
 ¢18 croi=n o 230t g ™
@ 118 0 “ mw 2 o oo o3 "
S * o zawzabd ya « oo ™
§ 5oz ngnet v s =23 ¢ b OO N m naoie ot w
@ 728 e s EGEA = = (I NewlXGF-PNEE HOI20 8 X022 oo oo ™
5 £ 38 H0E ans FTETES B [ [ st v
$8ram i [ S —
3 & feaqon 5 “ mm sumvey =Cl win noom oo v
“erzzas “ a0n EPUETE E % 006k (2. ™
¥ mw paeny L % 032 w0 "
FEET B W Pl THCH TN, m: il [ ™
[CEETS FLINCLCCEET] ] % moc [CLTE T oo oo w
ETETN S IR ] “ Kt A= N & A et o) ™
W eme “ e A s pf e LWL ARA I oo o w
Q= | opws EF 3 EEECTT T b - oo o w
% an a5 g f| [Nenti o 0 A0 4% ~ - o o W
¥ anl A= AHEEY - L) ) ™
¥ a2 Aite 2Ny o cew (L] - =00t v ™
“ @ suesadd OERU0E Osamensd s zeo . ooy o e
© % aum o E - s o "
* s v s 2 =) A oo oo ™
¥ 26 VEBR 234 mA D000 D000 w
“ W R A oo om0 ™
“ g Ful-Ciozeq ) 25 - [ o0 v
@ oW naE 0y - D OAEN o
& New. 14 Mt TS
*a F CEEE]
PLES ga
PLED BS Buie
L 165 Ba Brauc
- -
s B >
a4 o e (TIRES OF w2 ol (TR O E T
|z6 3 Lisa G @ EEE MOS0 @R 0

Turn on the servo.
12 On the menu bar, click the Servo ON icon to turn on the servo of the

servo drive of the test drive axis.
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Save the configured parameters.

Click the System View tab and the Basic Command tab in the

workspace to check the state of the servo drive as shown in the

figure below.
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Check the state of the status LEDs.

The Link/Activity LED is flickering.
The RUN LED is on.

14

Test drive using jog operation and inching operation
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For the jog operation, the motor is driven with the settings of the
operation parameters.

For the inching operation, the motor moves to the entered position.
After entering the position value, click the Run button to perform the

test drive.

Point to Point Test Drive

Select Workspace - Command Tool > Point Command tab.

Set the operation data.

On the Point Command tab in the workspace, specify the number of
point operations and the order.

On the menu bar, click Online - Write to store the operation data.
On the Point Command tab, click the Run button to perform the test

drive.
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16 Test driving the drive using the XGT is completed.
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13. Test Drive

13.5 Preparation for Indexing Operation

Perform the test drive in the following order:

View the checklist and precautions before test driving.

A

Check input/output signals and connection to the

upper level controller.

A

A 4

A

A

For indexing position
operation

For pulse input position
operation

For speed
operation

For speed
operation

Y

A

4

Test drive by combining the machine and servo motor.

A 4

Actual operation

Before the test drive, check that the upper level controller and the servo drive are correctly

wired, and the parameters of the servo drive are correctly configured.
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13.5.1 Indexing Position Mode

Order | Handling Notes

Check the power and input signal circuit again and turn on the control power of
1 the servo drive.
2 Set the Index 00 - Index 63 according to the index you wish to operate.

For safety, set 1/10 of the value you wish to set for Velocity and Registration
’ Velocity.

Adjust the electronic gear ratio of the device to the upper device and set the
‘ [0x6091] gear ratio.
5 Turn on the main circuit power of the servo drive.
6 Turn on the SVON input signal.
7 Turn the Start input signal ON->OFF.

Check if the distance and registration distance values are displayed with the
° values set through the [0x6062] demand position value.

Check the actual rotation amount of the motor with the [0x6064] actual position
° value.

Check if steps 8 and 9 satisfy the formula shown below.
10 [0x6062] = [0x6064] x [0x6091]

Check if the servo motor has performed the index operation in the commanded
" direction.

Turn off the SVON input signal and change Velocity and Registration Velocity to
12 the value that you wish to set. Then, perform steps 6 to 11.
13 Turn off the SVON input signal.
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Objects to Inspect before the Test Drive

Index Ir?::x Name Ve:;isgle Accessibility Assli:;Er)'n%ent Unit
0x2000 - Motor ID UINT RW No -
0x2001 - Encoder Type UINT RW No -
0x2002 - Encoder Pulse per Revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation Direction Select UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x202A - Motor Encoder Configuration UDINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
0x211F - Drive Control Input1 UINT RW No -
0x2120 - Drive Control Input2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2210 - Digital Output Signal 1 Selection UINT RW No -
0x2211 - Digital Output Signal 2 Selection UINT RW No -
0x2212 - Digital Output Signal 3 Selection UINT RW No -
0x2213 - Digital Output Signal 4 Selection UINT RW No -
0x221C ) gggllgg Torque Input(command/limit) UINT RW No 0.1%/V
0x221D ) g?fzgg Torque Input(command/limit) INT RW No mv
0x221F ) é:r:;lq(ﬁand/overric\i/ee)log;get neut INT RW No mv
0x222B - Analog Input Function Select UINT RW No -
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13-28

0x240C Modulo Factor DINT RW No -
0x3000 Control Mode UINT RW No -
0x3001 Coordinate Select UINT RwW No -
0x3006 Encoder Output Pulse UDINT RwW No Pulse
0x3007 Encoder Output Mode UINT RW No

0x3008 Start Index Number(0~63) UINT RW No -
0x3009 Index Buffer Mode UINT RW No -
0x300A IOUT Configuration UINT RW No -
0x2018 Magnetic Pole Pitch UINT RW No 0.01mm
0x2019 Linear Scale Resolution UINT RW No nm
0x201A Commutation Method UINT RW No -
0x201A Commutation Method UINT RW No -
0x201B Commutation Current UINT RW No 0.1%
0x201C Commutation Time UINT RW No ms
0x2020 Motor Hall Phase Config UINT RW No -
0x2800 [Third Party Motor] Type UINT RW No -
0x2801 [Third Party Motor] Number of Poles UINT RW No -
0x2802 [Third Party Motor] Rated Current FP32 RW No Arms
0x2803 [Third Party Motor] Maximum Current FP32 RW No Arms
0x2804 [Third Party Motor] Rated Speed UINT RW No rpm
0x2805 [Third Party Motor] Maximum Speed FP32 RW No rpm
0x2806 [Third Party Motor] Inertia FP32 RW No K196r_"42'
0x2807 [Third Party Motor] Torque Constant FP32 RW No Nm/A
0x2808 [Third Party Motor] Phase resistance FP32 RW No ohm
0x2809 [Third Party Motor] Phase Inductance FP32 RW No mH
0x280A [Third Party Motor] TN Curve Data 1 UINT RW No rpm
0x280B [Third Party Motor] TN Curve Data 2 FP32 RW No %
0x280C [Third Party Motor] Hall Offset UINT RW No deg
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Index Ir?éjebx Name Ve:;isgle Accessibility Assli:;Er)'n%ent Unit
- Index 00 - - - -
0 Number of entries USINT RO No -
1 Index Type UINT RW No -
2 Distance DINT RW No uu
3 Velocity DINT RwW No UU/s
4 Acceleration DINT RW No Uu/s?
0x3100 5 Deceleration DINT RW No Uu/s?
6 Registration Distance DINT RW No uu
7 Registration Velocity DINT RW No UU/s
8 Repeat Count UINT RW No -
9 Dwell Time UINT RW No ms
10 | Next Index UINT RW No -
11 |Action UINT RW No -
0x3101 - Index 01 - - - -
0x313F - Index 63 - - - -
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13.5.2 Pulse Input Position Mode

B Test Drive Procedure

Order Handling Notes

1 Check the power and input signal circuit again and turn on the control power of
the servo drive.

5 Set the [0x3003] input pulse logic according to the pulse output shape of the
upper device.

3 Set the command unit and adjust the electronic gear ratio [0x6091] according to
the upper level device.

4 Turn on the main circuit power of the servo drive.

5 Turn on the SVON input signal.
With the motor rotation amount that is easy to check, output the low speed

6 pulse command to the upper level device.
Set the motor speed for a command pulse speed less than 100 rpm for safety.

7 With the [0x6062] demand position value, check the number of command
pulses that are received.

8 Check the actual rotation amount of the motor with the [0x6064] actual position
value.

9 Check if steps 7 and 8 satisfy the formula shown below.
[0x6062] = [0x6064] x [0x6091]

10 Check if the servo motor has rotated in the commanded direction.

1 Output the pulse command in the upper level device with the speed requested
by the device.

12 Check the speed, demand position value, and actual position value of the
servo motor.

13 Stop the pulse command and turn off the SVON input signal.
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m Objects to Inspect before the Test Drive

Index Ir?:gx Name Ve:)r/is?le Al(t:)(l:het)S/S Azgign Unit
ment

0x2000 - Motor ID UINT RW No -
0x2001 - Encoder Type UINT RW No -
0x2002 - Encoder Pulse per Revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation Direction Select UINT RW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x202A - Motor Encoder Configuration UDINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
0x211F - Drive Control Input1 UINT RW No -
0x2120 - Drive Control Input2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2210 - Digital Output Signal 1 Selection UINT RW No -
0x2211 - Digital Output Signal 2 Selection UINT RW No -
0x2212 - Digital Output Signal 3 Selection UINT RW No -
0x2213 - Digital Output Signal 4 Selection UINT RW No -
0x3000 - Control Mode UINT RW No -
0x3001 - Coordinate Select UINT RW No -
0x3003 - Pulse Input Logic Select UINT RW No -
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0x3004 Pulse Input Filter Select UINT RwW No -
0x3005 PCLEAR Mode Select UINT RwW No -
0x3006 Encoder Output Pulse UDINT RwW No Pulse
0x3007 Encoder Output Mode UINT RwW No

0x2018 Magnetic Pole Pitch UNT | RW | No |201m
0x2019 Linear Scale Resolution UINT RW No nm
0x201A Commutation Method UINT RW No -
0x201A Commutation Method UINT RwW No -
0x201B Commutation Current UINT RW No 0.1%
0x201C Commutation Time UINT RwW No ms
0x2020 Motor Hall Phase Config UINT RW No -
0x2800 [Third Party Motor] Type UINT RW No -
0x2801 [Third Party Motor] Number of Poles UINT RW No -
0x2802 [Third Party Motor] Rated Current FP32 RW No Arms
0x2803 [Third Party Motor] Maximum Current FP32 RW No Arms
0x2804 [Third Party Motor] Rated Speed UINT RW No rpm
0x2805 [Third Party Motor] Maximum Speed FP32 RW No rpm
0x2806 [Third Party Motor] Inertia FP32 | RW | No Kiqg_*f'
0x2807 [Third Party Motor] Torque Constant FP32 RW No Nm/A
0x2808 [Third Party Motor] Phase resistance FP32 RW No ohm
0x2809 [Third Party Motor] Phase Inductance FP32 RW No mH
0x280A [Third Party Motor] TN Curve Data 1 UINT RW No rpm
0x280B [Third Party Motor] TN Curve Data 2 FP32 RwW No %
0x280C [Third Party Motor] Hall Offset UINT RW No deg
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13.5.3 Speed Mode

B Test Drive Procedure

Order Handling Notes

1 Check the power and input signal circuit again and turn on the control power of
the servo drive.

2 Set the [0x231A] speed command switch select function according to the
control method.
When controlling with a digital input signal, set the multi-stage operation speed
and digital input signal setting parameters.

3 In an analog speed operation, set the [0x2229] analog speed command scale
and the [0x222A] analog speed command clamp level parameter.
Set the value 1/10 lower than the actual operation speed.

4 Turn on the main circuit power of the servo drive.

5 Turn on the SVON input signal.

6 Send the command signal to the servo drive and check the actual operating
speed and command speed.

7 Check if the servo motor has rotated in the commanded direction.

8 Output it in the upper level device with the speed requested by the device.

9 Check the speed of the servo motor.

10 Stop the command and turn off the SVON input signal.
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m  Objects to Inspect before the Test Drive

13-34

Index IS;:x Name Ve:)r/is?le Aft:)ﬁ:lletys/s Azgign Unit
ment

0x2000 - Motor ID UINT RW No -
0x2001 - Encoder Type UINT RW No -
0x2002 - Encoder Pulse per Revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation Direction Select UINT RwW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x202A - Motor Encoder Configuration UDINT RW No -
0x2110 - Torque Limit Function Select UINT RW No -
0x2111 - External Positive Torque Limit Value UINT RW No -
0x2112 - External Negative Torque Limit Value UINT RW No -
0x2113 - Emergency Stop Torque UINT RW No 0.1%
0x211F - Drive Control Input1 UINT RW No -
0x2120 - Drive Control Input2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x2210 - Digital Output Signal 1 Selection UINT RW No -
0x2211 - Digital Output Signal 2 Selection UINT RW No -
0x2212 - Digital Output Signal 3 Selection UINT RW No -
0x2213 - Digital Output Signal 4 Selection UINT RW No -
0x221C - Analog Torque Input(command/limit) Scale UINT RW No |0.1%/V
0x221D - Analog Torque Input(command/limit) Offset INT RW No mV
1OxF221 ) é?leeotg Velocity  Input(command/override) INT RW No mv
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0x2227 Analog Velocity Command Filter Time Constant| UINT RW No 0.1ms
0x222A Analog Velocity Command Clamp Level UINT RW No rom
0x222B Analog Input Function Select UINT RW No -
0x2301 Speed Command Acceleration Time UINT RW No ms
0x2302 Speed Command Deceleration Time UINT RW No ms
0x2303 Speed Command S-curve Time UINT RW No ms
0x230D Speed Limit Funcion Select UINT RW No -
0x2312 Multi-Step Operation Speed1 INT RW No rpm
0x2313 Multi-Step Operation Speed2 INT RW No rem
0x2314 Multi-Step Operation Speed3 INT RW No rem
0x2316 Multi-Step Operation Speed5 INT RW No rpm
0x2317 Multi-Step Operation Speed6 INT RW No rem
0x2318 Multi-Step Operation Speed7 INT RW No rem
0x2319 Multi-Step Operation Speed8 INT RW No rpm
0x231A Velocity Command Switch Select UINT RW No -
0x3000 Control Mode UINT RW No -
0x3006 Encoder Output Pulse UDINT RW No Pulse
0x3007 Encoder Output Mode UINT RW No

0x2018 Magnetic Pole Pitch UNT | RW | No |20Tm
0x2019 Linear Scale Resolution UINT RW No nm
0x201A Commutation Method UINT RW No -
0x201A Commutation Method UINT RW No -
0x201B Commutation Current UINT RwW No 0.1%
0x201C Commutation Time UINT RW No ms
0x2020 Motor Hall Phase Config UINT RW No -
0x2800 [Third Party Motor] Type UINT RW No -
0x2801 [Third Party Motor] Number of Poles UINT RW No -
0x2802 [Third Party Motor] Rated Current FP32 RW No Arms
0x2803 [Third Party Motor] Maximum Current FP32 RW No Arms
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0x2804 [Third Party Motor] Rated Speed UINT RwW No Rpm
0x2805 [Third Party Motor] Maximum Speed FP32 RW No Rpm
0x2806 [Third Party Motor] Inertia FP32 | RW | No Kiq(')’ff'
0x2807 [Third Party Motor] Torque Constant FP32 RW No Nm/A
0x2808 [Third Party Motor] Phase resistance FP32 RW No Ohm
0x2809 [Third Party Motor] Phase Inductance FP32 RwW No mH
0x280A [Third Party Motor] TN Curve Data 1 UINT RwW No rpm
0x280B [Third Party Motor] TN Curve Data 2 FP32 RwW No %
0x280C [Third Party Motor] Hall Offset UINT RW No deg
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13.5.4 Torque Operation

B Test Drive Procedure

Order Handling Notes

1 Check the power and input signal circuit again and turn on the control power of
the servo drive.

2 Set the [0x221C] analog torque command scale.

3 Set the limit speed value for [0x230E] torque control.
Set the value to 1/10 of the actual operation voltage.

4 Turn on the main circuit power of the servo drive.

5 Turn on the SVON input signal.

6 Apply analog voltage to the servo drive to check the speed and command
torque values.

7 Check if the servo motor has rotated in the commanded direction.

8 Output it in the upper level device with the speed requested by the device.

9 Check the speed of the servo motor and command torque value.

10 Stop the command and turn off the SVON input signal.
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m  Objects to Inspect before the Test Drive

13-38

Index IS;:x Name Ve:)r/is?le Aft:)ﬁ:lletys/s Azgign Unit
ment

0x2000 - Motor ID UINT RW No -
0x2001 - Encoder Type UINT RW No -
0x2002 - Encoder Pulse per Revolution UDINT RW No pulse
0x2003 - Node ID UINT RO No -
0x2004 - Rotation Direction Select UINT RwW No -
0x2013 - Emergency Stop Configuration UINT RW No -
0x202A - Motor Encoder Configuration UDINT RW No -
0x2110 | index- |Torque Limit Function Select UINT RW No -
0x2111 | index- |External Positive Torque Limit Value UINT RW No -
0x2112 | index- |External Negative Torque Limit Value UINT RW No -
0x2113 | index- |Emergency Stop Torque UINT RW No 0.1%
0x211F - Drive Control Input1 UINT RW No -
0x2120 - Drive Control Input2 UINT RW No -
0x2121 - Drive Status Output 1 UINT RW No -
0x2121 - Drive Status Output 2 UINT RW No -
0x2200 - Digital Input Signal 1 Selection UINT RW No -
0x2201 - Digital Input Signal 2 Selection UINT RW No -
0x2202 - Digital Input Signal 3 Selection UINT RW No -
0x2203 - Digital Input Signal 4 Selection UINT RW No -
0x220D - Digital Input Signal 13 Selection UINT RwW No -
0x220E - Digital Input Signal 14 Selection UINT RW No -
0x220F - Digital Input Signal 15 Selection UINT RW No -
0x2210 - Digital Output Signal 1 Selection UINT RW No -
0x2211 - Digital Output Signal 2 Selection UINT RW No -
0x2212 - Digital Output Signal 3 Selection UINT RW No -
0x2213 - Digital Output Signal 4 Selection UINT RW No -
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0x221C Analog Torque Input(command/limit) Scale UINT RW No |0.1%/V
0x221D Analog Torque Input(command/limit) Offset INT RW No mV
0x2228 Analog Torque Command Filter Time Constant | UINT RW No 0.1ms
0x222B Analog Input Function Select UINT RW No -
0x2301 Speed Command Acceleration Time UINT RW No ms
0x2302 Speed Command Deceleration Time UINT RW No ms
0x2228 Analog Torque Command Filter Time Constant | UINT RW No 0.1ms
0x230E Speed Limit Value at Torque Control Mode UINT RW No -
0x3000 Control Mode UINT RW No -
0x3006 Encoder Output Pulse UDINT RW No Pulse
0x3007 Encoder Output Mode UINT RW No

0x2018 Magnetic Pole Pitch UNT | RW | No |201m
0x2019 Linear Scale Resolution UINT RW No nm
0x201A Commutation Method UINT RW No -
0x201A Commutation Method UINT RW No -
0x201B Commutation Current UINT RW No 0.1%
0x201C Commutation Time UINT RW No ms
0x2020 Motor Hall Phase Config UINT RW No -
0x2800 [Third Party Motor] Type UINT RW No -
0x2801 [Third Party Motor] Number of Poles UINT RW No -
0x2802 [Third Party Motor] Rated Current FP32 RW No Arms
0x2803 [Third Party Motor] Maximum Current FP32 RW No Arms
0x2804 [Third Party Motor] Rated Speed UINT RW No rem
0x2805 [Third Party Motor] Maximum Speed FP32 RW No rpm
0x2806 [Third Party Motor] Inertia FP32 | RW | No K?gff'
0x2807 [Third Party Motor] Torque Constant FP32 RW No Nm/A
0x2808 [Third Party Motor] Phase resistance FP32 RW No ohm
0x2809 [Third Party Motor] Phase Inductance FP32 RW No mH
0x280A [Third Party Motor] TN Curve Data 1 UINT RW No rem
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0x280B

[Third Party Motor] TN Curve Data 2

FP32

RwW

No

%

0x280C

[Third Party Motor] Hall Offset

UINT

RwW
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deg
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]
14. Appendix

14.1 Firmware Update

14.1.1 Use of Drive CM

‘Drive CM allows the OS upgrade for the drive through the PC's USB port. The transmission
time depends on the PC performance, but it usually takes several seconds to several minutes.

S CQY .

-

41

From the top menu, click Setup -> FIRMWARE UPGRADE-> OS Download.

B Precautions for Firmware Upgrade

= Do not turn off the PC or drive during transmission.
= Do not unplug the USB cable or close the firmware program during transmission.
= Do not run other applications on the PC during transmission.

= The parameter (object) settings in the drive can be initialized. Be sure to save the settings for
the drive parameters (objects) before upgrading.
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B Firmware Download

Drive/Motor /O Fault  Monitoring
0 s
-
7 Quick Setup 2
N\ Setup Wizard

‘&~ Auto Motor Phasing

LS

ed Indexer Object Dictionary Setup About

Procedurs
IKWJ L < ACRIHIAN

PR X 1o

| B set | Wsop ‘ Pzoom ‘ «J+pan

Data

fo save ‘ [ save ‘ 7

Hcain window | |+ Single Grid ‘ Cursor Enabled

Y-Axes (Channels) | X-Axis (Time Base) | Trigger | Cursor Measurement | Alanm Trace Configuration

|configc

& Config save ‘

“Time and channel —————

vich: (M ~ | Torque Command[%] v| /Auto -1000 - 10000

vich2 |l -~ || velocty Commandrom, mm/s] v| V/Auto -1000 - 10000
ch3 (B | |Encoder Temperature[C] | Fato -100 - 100
ch4 (M@ ~||Hall Signal Value v| VlAuto -50 - 50

PTP Move
TargetPostion 52428800 LU
Profile Velocity 100000 uu/s
Profile Accel 200000 uufs®
Profile Decel 200000 wu/s®

Use Modulo Function™
Modulo Factor* 0 w
Madulo Mode Not Use Modulo Functi
*) need a power re-cyce
Position Window 100 w
Position Time 0 ms
Stop Decel 200000 uujs

Reverse and repeat (Abs. move only)

Target Position2 0 w
Dwell Time 00 ms
FB Position -1 w
Set Postion 0 VU | set |
Relative Move InPosition
> n
s | Phs
Drive ON | Drive OFF

M uss connected

(1) Connect DriveCM.

zsp0

INPOS1 T

INSPD. TGON  INPOS2

(2) Click “Firmware Update” on the top-right corner of Drive CM.

(3) An upgrade pop-up window is generated and the applied version of the servo is displayed.

Firmware Upgrade

Current Software Version

0.25

4 Open Firmware Downloader ‘
L}

All communications will be stopped during download!!!

(4) Click the Open Firmware Downloader button.

&9 Firmware Upgrade

X

Connect USB cable and power on the Equipment.

Current :

Total Length :

% start

0%

MNew :

Total Packet :

Current Packet :
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(5) An upgrade window is generated.

(6) To load the appropriate firmware file, click the "Load" button.

-
& 27 . — . — ﬁ h. =
% - -
@O" L » TFH » 23 O23 () » hyer » 2250urce » bin v |45 i o = —
g~y  MEM = A @ |
H =2 4 o= : +HS LR 2% a7 i
. | ] NRW_vbin 2013-06-11 2=.. BIN §jY 872K
) EHOIEEE
| E=4 0
B uge I
| =am I
o 2 !
™ 2gg 3
GEu023©
s 22 023 (D) |
L L ES
o Ol E(N): I7NFW_V bin ~  |BIN File (.bin) -

(7) Select the BIN file of the firmware to transmit and click Open.

9 Firmware Upgrade (e
| Connect USB cable and power on the Equipment.
‘ 0%
Current : L7PADD2(0.51) New : L7PADD2(D.61) |
Total Length : 892300 byte | Total Packet : 14872 | Current Packet : |

(8) The loaded firmware's total length and total packet are displayed. Compare the current name with the new

name to check the drive type, capacity, and firmware version.

i} Firmware Upgrade e
| Erasing in progress, wait please. : 9
‘ 0%
Current : L7PADD2(0.51) | New : L7PADD2(D.61) |
Total Length : 892300 byte | Total Packet : 14872 | Current Packet : |

(9) Click Start to begin transmission. 10 seconds are counted down to clear the internal memory in the drive. (For

L7NH and L7P, the segment 7 should display "USB". For PEGASUS, a red "ERR" LED should be illuminated.)

LSEeEecrric 1 4-3




14. Appendix

2 Firmware Upgrade (e S

Transmission in progress, wait please.
B 3%

Current : L7MHAQOO{D. 538) New : L7PADDO{D.61)

Total Length : 892300 byte Total Packet : 14872 Current Packet @ 490

(10) After clearing, the firmware is transmitted automatically, and the progress bar and "Current Packet" display the

current transmission status. (The transmission time depends on the PC performance, but it usually takes

several seconds to several minutes.)

(11) When the transmission is completed, a "Transmission completed" dialog box appears. (When

transmission to the PC is completed, turn the drive off and on to restart.)

(12) After completion of PC transmission, make sure to reboot the drive by turning off and on the power of the drive.

14-4

When PHOX is turned on after the power is turned off, the status LED continues to blink red in short cycles.
When the download is complete, it changes to green and the blinking cycle becomes longer. If an alarm
occurs, the flashing cycle becomes longer, but the status LED is red. The update will proceed automatically.

The update progress can be checked in the segment window.
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An Error Occurs During Transmission

'ty Firmware Upgrade [2016. 05. 09_ 001] ==

Transmission in progress, wait please.
15%

Total Length : 260727 byte Total Packet : 4346 Current Packet : 655

5 Load [+ Close

(1) If the download cable is pulled off during servo firmware update, the update may be stopped.

3 Firmware Upgrade [2016. 05. 09. 001] El
25%
Total Length : 261450 byte Total Packet : 4358 Current Packet : 1092
[ |=5 Start l | _7 Load | |’].“ Close
Error E3

.Q. Transmission failed, try again

(2) Turn off and on the drive power and repeat the above process from (2) to (12).

Warning |

i Firmware types do not mach.

(3) Check the firmware version. You cannot download a version that is lower than the current

version.
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User Manual Revision History

Number Date issued Revised content Version Notes

1 2016.06.16 First edition was distributed 1.0
2 2020.05.15 Changed company name to ‘LS ELECTRIC’ 1.1
3 2020.09.16 Changed parameter description 1.2
4 2023.07.05 Changed parameter description 1.3
5 2023.08.21 Changed full closed block diagram, parameter. 14
6 2024.07.26 Q::jaeigeazgfschanged the contents and 15
7

8

9

Green Management

LS ELECTRIC considers protecting the
environment a high priority. We work hard to
protect the Earth.

Product Disposal

The LS ELECTRIC servo drive is
environmentally friendly.

You can disassemble the drive and recycle the
iron, aluminum, bronze, and synthetic resin
(cover) components.
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LS ELECTRIC Co., Ltd.
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