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Introduction

This manual describes the information required for the selection of HSD7 series AC servo drivers, the design
of servo drivers, trial operation, adjustment, operation and maintenance. To correctly use the HSD7 series AC
servo driver, please read this manual carefully.

Please take good care of this manual so that it can be read and referenced at any time when necessary.

How to use the manual

@ The basic terminology used in this manual

The terms used in this manual are described below.

Basic terms Meaning
Servo driver HSD7-E series servo driver
Servo motor S, SA, SC series servo motors
Servo drive Servo driver and servo motor combination

A servo control system that includes the combination of a Servo Drive with a host controller
Servo system . .
and peripheral devices.

Servo ON Supplying power to the motor.
Servo OFF Not supplying power to the motor.
Servo lock A state in which the motor is stopped and is in a position loop with a position reference of 0.

) Cables connected to main circuit terminals (main circuit power cable, control power cable,
Main loop cable

servo motor main circuit cable, etc.)

€ Labeling of icons

The following icons are designed in this book to make readers understand the distinction between the
contents of the commands. And use these icons where necessary.

R
@ Indicates precautions and restrictions that must be observed.

Meanwhile, it also indicates that an alarm will be raised, but it will not cause damage to the device.
Important

@ Indicates the explaining of difficult terms and explaining the terms that have not been explained in advance.

Terminology
explanation

Case Indicates examples of operations or settings, etc.

Supplementary |ndicates additional items or information that is helpful to use after understanding.

notes




Precautions for safety

@ Safety-related warning signs

The following identification terms are used in this manual to explain matters to be observed in preventing
casualties and equipment damage. Distinguish the hazards and damages caused by misoperation through
identification terms. The contents are all important contents related to safety. Please observe them.

ADanger

¢ |Indicates an emergency situation that is likely to result in death, serious injury and fire if not avoided.

AWarning

¢ |ndicates a dangerous situation that may lead to death, serious injury and fire if not avoided.

ANotes

¢ |ndicates a dangerous situation that may lead to moderate, minor injuries and fire if not avoided.

Notice

e |ndicates a hazardous condition that may cause equipment damage if not avoided.
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Chapter 1 Basic Information of Servo Drive

1.1 HSD7 Series AC Servo Driver

HSD7 series servo drive is mainly used for occasions requiring "high speed, high frequency and high
positioning accuracy". The servo drive can maximize the performance of the machine in the shortest possible
time and help to improve production efficiency.

HSD7 series servo drivers include single-axis HSD7-ES ( BS ) series servo drivers and double-axis
HSD7-EW ( BW ) series servo drivers.

1.2 Distinguishing Method of Nameplate

The basic information marked on the drive nameplate is shown in the following figure.

WAL REFERRA S, IR,

See “Safety Precautions” before installing.
AR EES LA, UKCHARGERT (%
BHFH) BKH, NREeERTH

" (L G LA

Precautions IARNILPIIG Risk of electric shock. Do not touch power

operation terminals for 5 minutes after turning power
{E OFF or while CHARGE indicator is |it.
= FpERkE. ARGHER.
S Hot surface - risk of burn. Do not touch

CAUTION: peats ink.

AR,
Connect ground wire to terminal marked

with this symbol.

Driver Models ————=| AC SERVO DRIVE HSD7-ES-03A00
Power input U MAIN | 3PH 187-242V 50/60Hz 1.0kVA

specifications CONT. | 1PH 187-242V 50/60Hz 0. 3A

Poweroutout _______| OTIT ] spH 0-242V 0-600tz 30K

specification
Product serial P/N 8011221040020000 c €
number ™| S/N HNCHSD7L0A074339

TR A
HNE o
G : };ﬁ

HNC ELECTRIC LIMITED [EI%;




1.3 Model Description

1.3.1 Servo drive model description example

m Three-phase 220VAC

HSD7 - ES - 10 A 00
HSD7 Series Axis Continuous Output Power Interface
Number Current Supply Voltage Type
Axis Number Contionous Output Current Power Supply Voltage Interface Type
S Single 03 3.0A A 220VAC 00 Analog (standard resolution)/Pulse
AXxis
06 6.5A
08 85A
01 CANopen Communications
W Double 10 10.5A
Axis 05 Analog (high resolution )/Pulse
12 12A
10 MECHATROLINK-I
16 16A Communications
25 25A
20 MECHATROLINK-II
Communications
30 EtherCAT Communications

* The maximum specification of continuous output current for biaxial drive is 10.

* For EtherCAT/MII/MII models, Al and most of DI/DO is not available, for DI, only POT/NOT works, For DO, brake works.

m Three-phase 380VAC

HSD7 -- ES - 15 D 00
HSD7 Series AXxis Continuous Output Power Interface
Number Current Supply Voltage Type
Axis Number Contionous Output Current Power Supply Voltage Interface Type
S Single 15 15A D 380VAC 00 Analog (standard resolution )/Pulse
Axis
21 21 A
28 28 A 01 CANopen Communications
40 40 A
05  Analog (high resolution)/Pulse
10 MECHATROLINK-I
Communications
20 MECHATROLINK-II
Communications
30 EtherCAT Communications

* The maximum specification of continuous output current for biaxial drive is 10.

* For EtherCAT/MII/MII models, Al and most of DI/DO is not available, for DI, only POT/NOT works, For DO, brake works.

* Servo motor model commands refer to the current product selection sample book



Chapter 2 Selection of Servo Drive

2.1 Ratings and specifications

2.1.1 Rating value

m Three-phase 220VAC

Model 03A[  06ALIO 08ALI[ 10ACIC] 12A0000 16ACIC] 25AC10
Continuous Output Current[Arms] 3 6.1 8.5 10 12 16.0 25.0
Instantaneous Max. Output Current [Arms] 106 141 212 24.8 20.7 49.5 63.6
AC220V , -15% to +10%,
Power Supply
NP 50 Hz / 60 Hz
Main Circuit 19 39 52 63
Input Current[Arms] . . . . 76 10.1 15.7
(5.1) (10.3) (14.3) (16.8)
- 0, 0,
Control Power Supply 220N DR
50 Hz / 60 Hz
Power Supply Capacity*[KVA] 0.9 17 2.4
(21) (42) (5.8) ) 34 4.0 59
Built-In Resistance{Q] — 40 20 20 20 12 20
Regenerative c ity W]
Resistor apacity|
Regenerative —_ 80 80 80 80 150 120
Resistor
Minimum Allowable
External Resistance[Q] 40 20 15 15 15 15 10
Overvoltage Category 1
m Three-phase 380VAC
Model No. 15D000 21p0O0 28D0OO 40D0O10O
Continuous output current [Arms] 15 21 28 40
Maximum instantaneous output current
[Arms] 35.3 44.1 58.9 88.3
Input power requirements AC30V, -15% ~ +10%,
Main power | 'MPULP q 50 Hz / 60 Hz
supply
Input current [Arms] 8.6 14.5 21.7 31.8
Input control power requirements 15D/21D : DC 24V , -10% ~ +10% ; 28D/40D : AC380V
Input power capacity [KVA] 7.1 11.7 14.4 21.9
Built-in R;)esistance 32 23 ) )
Regenerative regenerative [Q
resistor resistor Power [W] 150 150 - -
Minimum allowable external
resistance [Q] 32 32 23 16

Overvoltage category




2.1.2 Specification table

Iltem

Specifications

Control model

Position control, JOG operation, Speed contacts, etc.

Encoder feedback

Serial data encoder: 17-bit or 23-bit (single or multiple turns)

Conditions of use

Operating ambient
temperature/storage
temperature

Operating ambient temperature: 0~+50°C, storage temperature: -20~+85C

Ambient humidity/storage
humidity

Below 90%RH (no freezing or condensation)

Vibration/impact strength

4.9m/s? / 19.6m/s?

Structure Base mounting type
1:10000 (the lower limit of the speed control range is stable operation without crawling under rated
Speed control range
load)
Speed response 3.1KHz
Speed Volatility (Load 0 ~ 100% load: Under +0.01%(at rated speed)
Performance Change)

Velocity fluctuation rate
(voltage change)

Rated voltage +10%: 0% (at rated speed)

Velocity fluctuation rate
(temperature change)

25+25°C : Below +0.1% ( at rated speed )

Sequential control
input signal

Analog speed Command voltage DC+10V
9 p. Input impedance Around 20KQ
command input —
Circuit time parameter 47us
Analog tor Command voltage DC+10V
alog to gue Input impedance Around 20KQ
command input s
Circuit time parameter 47us
Point 8 points

Function (assignable)

Servo ON (/S-ON), P action (/P-CON), prohibition of forward rotation side drive (P-OT), prohibition
of reverse rotation side drive (N-OT), alarm reset (/ALM-RST), forward rotation side torque limit
(/P-CL), reverse rotation side torque limit (/N-CL), position deviation reset (/CLR), internal set
speed switching, etc.

Distribution of the above signals and change of positive/negative logic can be performed

Sequential control
output signal

Point

6 points

Function (assignable)

Servo Alarm (ALM), Positioning Complete (/COIN), Speed Consistent Detection (/V-CMP), Servo
Motor Rotation Detection (/TGON), Servo Ready (/S-RDY), Torque Limit Detection (/CLT), Brake
(/BK), Encoder Zero Output (PGC)

Distribution of the above signals and change of positive/negative logic can be performed

Encoder frequency di

vision pulse output

Phase A, phase B, phase C: linear drive output; Frequency division pulse number: can be
arbitrarily set

Communication protocol

MODBUS

RS-485

1: N communication

The maximum can be N = 127 stops.

communication

Axis address setting

Through parameter setting

Communication protocol

CANOpen (DS301+DS402 line gauge)

CAN communication

1: N communication

The maximum can be N = 127 stops.

Axis address setting

Through parameter setting

Communication protocol

MECHATROLINK-II

Set slave address

41 to 5F (hexadecimal) (maximum number of slave stations supported: 30), via parameter setting

MECHATROLINK-II
Bus

Baud rate

10 Mbps, 4 Mbps, via parameter setting

Transmission period

250 microseconds or 0.5 milliseconds to 4.0 milliseconds (multiples of 0.5 milliseconds)

Number of bytes transferred

There are 17 or 32 bytes for each site and the same is set by parameters

Communication protocol

MECHATROLINK-III

Set slave address

03 to EF (hexadecimal) (maximum number of slave stations supported: 62), via parameter setting

MECHATROLINK-III

Baud rate

100 Mbps

Bus

Transmission period

250 microseconds, 500 microseconds, 750 microseconds, or 1.0 milliseconds to 4.0 milliseconds
(multiples of 0.5 milliseconds)

Number of bytes transferred

There are 16, 32 or 48 bytes for each site and the same is set by parameters

Communication protocol

CoE (CANOpen over EtherCAT)

Control model

csp, pp, hm, csy, cst, pv, tq

EtherCAT bus

Zero return mode

1-14, 17-30, 33, 34, 35, 37

Synchronization mode

DC, SM2, FreeRun

Minimum command cycle

125 ps

Display function

CHARGE Indicator, 7-segment Digital Tube 5-bit

Regeneration treatment

Internal Regenerative Resistor or External Regenerative Resistor (Optional)

Overtravel (OT) prevention function

Dynamic brake (DB) stops, deceleration stops or free running stops when P-OT and N-OT input
actions are performed.

Protection function

Overcurrent, overvoltage, encoder

feedback error, etc.

undervoltage, overload, overspeed, regeneration fault,

Monitoring function

Revolving speed, current position, command pulse accumulation, position deviation, motor
current, running state, input and output signals, etc.

Auxiliary function

Gain adjustment, alarm recording, JOG operation, origin search, inertia detection, etc.

Intelligent function

Built-in Gain Auto Tuning

Applicable load inertia

Less than 5 times of motor inertia

Feedforward compensation

0 ~ 100% (set unit 1%)

Type of input pulse

Symbol+pulse sequence, CW+CCW pulse sequence, 90 °phase difference two-phase pulse
(phase A+phase B)

Input pulse form

Support linear drive, open collector

Position control

Maximum input pulse
frequency

* Linear drive

Symbol+pulse sequence, CW+CCW pulse sequence: 500K pps

90° phase difference two-phase pulse (phase A+phase B): 500K pps
* Open collector

Symbol+pulse sequence, CW+CCW pulse sequence: 200K pps

90° phase difference two-phase pulse (phase A+phase B): 200K pps




2.2 Overall dimensions of servo driver
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Chapter 3 Installation of servo drive

3.1 Precautions for setting

For the set environmental conditions, please refer to the following.

2.1.2 Specifications

m When installed near the heating element

To make the temperature around the servo drive conform to the environmental conditions, please control the
temperature rise caused by the heat radiation or convection of the heating element.

m When installed near a vibration source

Please install anti-vibration equipment on the installation surface of servo drive to prevent vibration from being
transmitted to servo drive.

m Other

Do not set it in hot and humid places, places with water droplets or cutting oil splashing, places with more dust
or iron powder in ambient gas, places with corrosive gas and radiation fields.

3.2 Mounting Types and Orientation

The servo driver can be installed in various ways, but in any case, ] ] ]
the servo driver must be installed in the vertical direction, as shown
in the right figure.

=]
[]
g
In addition, please make the front surface (panel display part) of 3
servo drive face the operator for installation. S
(Note) Please firmly fix the servo drive on the mounting surface through 2 ~ 4 . ] (3
mounting holes (the number of mounting holes varies according to the ] ] ]
capacity) . Air convection direction
3.3 Mounting hole dimensions : ¢
Please use the mounting hole to firmly fix the servo drive on the a N

mounting surface.

Please refer to 2.3 outline dimensions of servo drive for specific
installation dimensions.
(Note) During installation, please prepare a screwdriver with a length greater than e

the depth of servo drive.

3.4 Installation interval

Please ensure that the following intervals are left around the servo drive.

2
To prevent the ambient temperature of the servo drive from rising locally, please set a cooling fan on the
upper part of the servo drive. In addition, please refer to the figure below to leave enough space in order to
Important  make use of fans and natural convection to cool the servo drive.

Above 40mm

Above 30mm  Above 1mm Above 40mm




Chapter 4 Connection of Servo Unit

4.1 Wiring and Connecting precautions

4.1.1 General precautions

ADanger

Do not change the wiring during power-on.
Otherwise, it will lead to electric shock or injury.

AWarning

Please be connected or checked by professional technicians.

Otherwise, it will lead to electric shock or product failure.

Please carefully confirm the wiring and power supply.

The output circuit may be short-circuited due to wrong wiring and application of abnormal voltage. Mechanical
damage or casualties caused by the above failures.

Please connect with designated terminals when AC power supply and DC power supply are connected with servo
drive.

* AC power supply should be connected to L1/L2/L3 terminal and L1C/L2C terminal of servo drive.

* Please connect DC power supply with B1/ @ terminal and terminal ©of servo drive, L1C/L2C.

Failure to do so may result in failure or fire.

Please connect the external dynamic brake resistor conforming to the specifications of machinery and devices
with the designated terminal when the servo drive uses the external dynamic brake option. Otherwise,
unexpected actions will be caused during emergency stop, causing equipment damage, burning damage and
personal injury.

ANotes

Please confirm that the (CHARGE) lamp is off after the power supply is turned off for at least 5 minutes, and then

conduct wiring and inspection. Even if the power supply is turned off, high voltage may still remain inside the

servo drive. Therefore, do not touch the power terminal while the (CHARGE) lamp is on.

Otherwise, it will lead to electric shock.

Please follow the precautions and procedures recorded in this manual for wiring and trial operation.

Servo drive failure caused by wrong wiring of brake circuit and application of abnormal voltage may lead to

mechanical damage or casualties.

Please wire correctly and reliably.

The connector and the pin arrangement of the connector vary depending on the model. Please be sure to confirm

the pin arrangement through the technical data of the model used.

Otherwise, it will lead to product failure or misoperation.

Please be sure to tighten and effectively connect the wires of the power supply terminal and the motor connection

terminal according to the specified method and torque. If it is not tightened sufficiently, the wires and terminal

blocks will heat up and cause fire due to poor contact.

For input and output signal cables and encoder cables, please use shielded double stranded wires or multi-core

double stranded integrated shielded wires.

When wiring the main loop terminal of servo drive, please observe the following precautions.

* After all wiring including the main loop terminals is completed, the servo drive power supply is switched on.

* When the main circuit terminal is of connector type, please remove the connector from the servo drive body and
wire again.

* Only one wire can be inserted into one wire socket of the main circuit terminal.

* When inserting wires, do not make burrs of core wires contact with adjacent wires to cause short circuit.

Please set up safety devices such as circuit breakers for wiring to prevent external wiring from short-circuiting.

Otherwise, it will lead to fire or failure.




ANotice

* Please use the cables designated by our Company as far as possible when connecting.
Please confirm the rated current and operating environment of the model when using cables other than those
specified by our Company. Use the wiring materials designated by the Company or equivalent products.

* Please tighten the fixing screw and locking mechanism of cable connector.
If the fastening is not sufficient, the cable connector may fall off during operation.

¢ Do not use the same sleeve for high-voltage wires (main loop cables) and low-voltage wires (cables for input and
output signals and encoder cables), nor tie them together. Please keep a spacing of more than 30cm when wiring
when not placing strong and weak current wires into separate bushings.
It will cause misoperation due to interference of weak current wires if it is too close.

* Please install the battery on either side of the upper device or encoder cable.
If batteries are installed on the upper device and encoder cable at the same time, a circulation loop will be formed
between the batteries, resulting in product damage or burning.

* Pay attention to the polarity when connecting the battery.
Battery rupture can cause encoder failure.

Almportant

* Please use circuit breakers or fuses for wiring to protect the main circuit.
The servo drive is directly connected to a commercial power supply without using transformers or the like for
insulation. To prevent the servo system from being mixed with the outside world, be sure to use circuit breakers
or fuses for wiring.
* Please set the leakage breaker.
Servo drive has no built-in ground short circuit protection loop. To build a safer system, please configure the earth
leakage breaker for overload and short circuit protection, or install the earth leakage breaker for short circuit
protection in combination with the circuit breaker for wiring.
* Please avoid frequently turning ON/OFF the power supply.
* Frequent ON/OFF power supply will lead to aging of internal components of servo drive, so do not frequently
ON/OFF power supply except for necessary applications.
* The power ON/OFF interval should be more than 1 hour (roughly standard) after starting the actual operation
(normal operation).

Please observe the following precautions when wiring to use the servo system safely and stably.

 Please use standard cables for each connecting cable. In addition, when designing and configuring the
system, please shorten the cable as much as possible.

» Please be careful not to bend or tighten it when the core diameter of signal cable is less than 0.3 mm?.

4.1.2 Anti-interference countermeasures

a No anti-radio interference measures have been taken since the servo drive is industrial equipment.
@ The peripheral equipment may be affected by switching interference since the servo-driven main circuit uses
high-speed switching elements.
Please take anti-interference measures when using near residential buildings or when you are worried about

Important radio interference.

The servo drive is internally provided with a microprocessor. Therefore, it may be affected by noise from
servo-driven peripheral equipment.

To suppress the noise interference between servo drive and peripheral equipment, the following

anti-interference countermeasures can be taken as required.

 Please set the input command equipment and noise filter as close to the servo drive as possible.

» Be sure to connect surge absorbers to the coils of relays, solenoid valves and electromagnetic contactors.

 Please do not put the following cables into the same sleeve or tie them together. In addition, please keep an
interval of more than 30cm when wiring.
 Main loop cable and cable for input and output signals
 Main loop cable and encoder cable

» Do not use the same power source as electric welding machine, electric spark machine, etc. Even if it is not
the same power supply, when there is a high frequency generator nearby, please connect the noise filter at
the input side of the main loop power cable and the control power cable.

 Please carry out proper grounding treatment.



Noise filter

Connect the interference filter at an appropriate place to avoid the adverse effect of interference on servo
drive.

The following is an example of wiring considering anti-interference measures.

Servo unit
Interference filter 0 Servo motor
uo
* )L M
AC200V 4 { 4 - 912 4 (FG)
C200V W '
. L3
Above ) c
N2 NG
2.0mm . Lc 4 N
: o
1 L2C cny
Above 5
. 2.0mm
* o Operation relay sequence 0
control loop
* ® User signal generation loop

Lakd
Interference filter **
: cD

power
supply

Above 2.0mm’

—

(Grounding plate)

(E Earth grounding ... must be special for grounding

*1. Please try to use a thick wire of more than 2.0 mm? for grounding (flat braided copper wire is more suitable).

*2. iPlease try to use double stranded wires for connection.

Noise Filter Wiring and Connection Precautions

Please observe the following precautions when wiring and connecting interference filters.

* Please separate the input wiring from the output wiring. In addition, do not put the input and output wires into
the same sleeve, nor bind them together.

Ty
"y
" (RN
Interference | f. Interference f.
filter AP i filter .
T Tt
Grounding plate Grounding plate
"y YY) "m Y
" Interference | * " Interference | *
i " e ] " -
- filtter T filter
- iie  a— e
Grounding plate INE Grounding plate
ey T T
~ ‘.

Separate the circuit

10



- Please set the ground wire of interference filter separately from the output wire. In addition, the ground wire
should not use the same sleeve as the output wiring of the interference filter and other signal wires, nor
should it be tied together.

x
\BA \ AR
i Interference " Interference | '
filter I fiter
‘
Can be close to the
input line
- e
-
-
-
)
» - S,
Grounding plate Grounding plate

« Connect the ground wire of the interference filter to the ground plate separately. Do not connect other ground
wires.

T "y
Interference = Interference
-
filter filter
> [ -
Servo unit Servo unit Servo unit Servo unit
-
e Shielq
earthing
u
Grounding plate Grounding plate

« Please connect the ground wire of this filter and the ground wire of other equipment in the control cabinet to
the ground plate of the control cabinet when there is an interference filter inside the control cabinet, and then
connect to the ground.

- .
- I
- *
Control cabinet
Servo unit
Interf ?
nterference
fil 1
| lter ot
Servo unit
Grounding

Grounding plate

11



4.1.3 Grounding

Please follow the following for grounding treatment. If proper grounding treatment is adopted, misoperation
caused by interference can also be prevented.

When connecting the grounding cable, please pay attention to the following points:

« Please use the grounding above Class D (grounding resistance below 1000)).

« One point must be grounded.

« When the servo motor and the machine are insulated from each other, please directly ground the servo
motor.

Grounding of motor housing or motor

The switch interference current will flow out from the servo drive main loop through the floating capacitor of the
servo motor when the servo motor is mechanically grounded. Please be sure to connect the motor housing

terminal (FG) or ground terminal (FG) of the servo motor with the ground terminal of the servo drive in order to

prevent this phenomenon. In addition, the ground terminal”@" must be grounded.
When noise occurs in cables for input and output signals

Please connect the shielded wire of the cable for input and output signals to the connector housing before
grounding when interference occurs in the cable for input and output signals. The metal sleeve and the
grounding box are grounded at a single point when the main loop cable of the servo motor is sheathed with a
metal tube.

12



4.2 Basic connection diagram

L] 2] L] Three-phase AC 200~230V (50/60Hz)
Non-fuse breaker ‘-4 Three-phase AC 380~420V (50/60Hz)

,—_i Surge t s -
s IRy “Servo Alarm Display)
~ &
Noise filter I o aN
L s Power °FF power 2N KM
’ B x 0
T =)
A
1KM 1Ry 15Up -+———DPlease connect a surge arrester to the coil of the
electromagnetic contactor.
Magnetic
contactor
£ u
| HSD7
i 2
i series servo driver
"

| Connect external regenerative J
Sigtor swon  sogam wacg ol

PE
—bé

Must be grounded

4.3 Power supply wiring for servo drive

4.3.1 Terminal symbol and terminal name

The connection of servo-driven main circuit power supply and control circuit power supply uses servo-driven
main circuit connector or terminal strip.

AWarning

Please refer to the following table and the description in the reference section for correct wiring. Incorrect
wiring will lead to servo drive failure and fire.

The main loop power input specifications for servo drive are as follows:

m Single phase/three phase AC220V power input

Terminal

Terminal name Specifications
symbol
Main circuit power
L1 L2 L3 supply input terminal | Three phase AC 200V ~ 240V , -15% ~ +10% , 50/60Hz
T for AC power supply Single phase AC 200V ~ 240V,-15% ~+10%, 50/60Hz
input
L1C. L2C Control Ipower Single phase AC 200V ~ 240V,-15% ~+10%, 50/60Hz
' termina

Remove the short wire or short piece between B2-B3 when the regeneration
Bl & . Regenerative resistor | capacity is insufficient and connect the external regeneration resistor between

B2. B3 connection terminal B1/®Q and B2.
Please purchase an external regenerative resistor separately.
[S) - None (Do not connect it to the terminals.)
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m Three phase AC380V power input

Ul Terminal name Specifications
symbol
Main circuit power

L1, L2, 13 | SuPplyinputterminal ‘o 16 AC 380V ~ 420V , -15% ~ +10% , 50/60Hz

for AC power supply
input

L1C, L2C tce?;tir:;power SUPPY | 15p/21D © DC 24V, -10% ~ +10% ; 28D/40D : AC380V
HSD7DS-15D0, HSD7DS-21D0O0, Remove the short wire or short piece
between B2-B3 when the regeneration capacity is insufficient and connect the
external regeneration resistor between B1/® and B2.

B1/ @& Regenerative resistor | Please purchase an external regenerative resistor separately.

B2. B3 connection terminal HSD7DS-28DC and HSD7DS-40DOO no built-in regenerative resistor, and
cannot be shorted between B2 and B3. External regenerative resistor shall be
connected between B1/@ and B2. Please purchase an external regenerative
resistor separately.

[S) - None (Do not connect it to the terminals.)

4.3.2 Wiring Operation Steps of Main Loop Connector

* Prepare items

Prepare items

Remarks

Spring opener

or

Slotted screwdriver

* Spring opener
Servo drive appurtenances

* Slotted screwdriver
Commercial products with cutting edge width of 3.0mm-3.5mm

1. Remove the main circuit connector and motor connector from the servo drive.

2. Peel off the cladding of the used wires.

T/ 7777777

‘8mm~9 mm‘
- -

3. Use a tool to open the wire insertion part of the terminal connector. There are two methods of opening. You
can choose any of them.

(MUse method of spring opener

@Use method of flat screwdriver

The opening operation is performed using a | As shown in the figure, insert a flat-blade
spring opener as illustrated

Spring opener

Wire

g

screwdriver into the screwdriver insertion opening
to open the wire insertion part.

4. Insert the core wire part of the wire into the wire insertion part. After insertion, pull out the spring opener or a
slotted screwdriver.

5. Repeat the above operations and make necessary connections.

6. After wiring is completed, install the connector to the servo drive.

4.3.3 Power on sequence control

Please consider the following points when designing the Connect to the power
power on sequence control.

Control power supply

e After the control power is turned on, the servo alarm Main circuit power

output (ALM) signal is output within a maximum of 5.0 supply
ds. Please consider it when the power on  SeMve/amutpt
seconas. p (ALM) Signal  Alarm status Alarm release status

Maximum 5.0s

15



sequence control. Switch on the main circuit power
supply after ALM signal OFF (alarm cleared).

AWarning

e Even if the power supply is turned off, high voltage may remain in the servo drive. To prevent electric shock, do
not touch the power terminals. After the discharge is completed, the CHARGE indicator will go out. Please
connect and check after confirming that the CHARGE indicator is off.

4.3.4 Power wiring diagram

e Example of wiring for three-phase power input:

RS T
Servo unit
1QF
.
1FLT
2KM
| Gl - L1
L2
* L3
1KM
. L1C
. L2C
(For servo alarm 82‘ CN1 +24V
1Ry display)  * 83 7 | ALM + 1Ry
. o 3 . ¢ . -
1PL b
Servo Servoff 8 JALM- 1D ov
power on power o 1KM {
. . - A d *e
. - 1Ry: relay
1KM ; .
;i:1 %(FDI'_:T %ggg f?ﬁf}?ker for wiring 1PL: Indicator for Display
1KM 1Ry Z .. 1KM: electromagnetic contactor (for 1SA: Surge Absorber
controlling power supply) 2SA: Surge absorber
2KM: electromagnetic contactor (for 3SA: Surge Absorber
2SA main circuit power supply) 1D: Bypass Diode

* HSD7-28D, HSD7-40DOO No built-in resistor, no short circuit between B2 and B3. Please do not short-circuit.

4.3.5 Connection of Regenerative Resistance

The connection of the external regenerative resistor will be described below.

AWarning

® Do not mistake the wiring of the regenerative resistor. In particular, do not short-circuit B1/ & -B2.
Otherwise, the regenerative resistor and servo drive will be damaged and fire will occur.

Connection method of regenerative resistor
1. Remove the wire between terminals B2-B3 of servo drive
2. Connect external regenerative resistor to B1/® and B2 terminals.

3. Set Pn600 (regenerative resistance capacity) and Pn603 (regenerative resistance value).
(Note) HSD7-28DIJ and HSD7-40DOO no built-in regenerative resistor, and cannot be shorted between B2 and B3.

External regenerative resistor shall be connected between B1/® and B2.
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4.4 Servo motor connection

4.4.1 Terminal symbol and terminal name

Servo drive terminals and connectors required for connection between servo drive and servo motor are as

follows.
Terminal/connector .
Terminal/connector name
symbol
U,V W Servp motor power supply connection
terminal

@ Ground terminal
CN2 Servo motor encoder connector

4.4.2 Pin Arrangement of Connector (CN2) for Encoder

U= [ Signal name Function

number
1 PG5V Encoder Power +5V
2 PGOV Encoder Power OV
3 E+" Battery (+) for absolute value encoder
4 E-" Battery for absolute value encoder (-)
5 SD+ Encoder serial data (+)
6 SD- Encoder serial data (-)

Housing Shielded —

* Incremental encoders do not require wiring.

4.4.3 Connection of Servo Drive and Encoder

Absolute value encoder
When using absolute value encoder, please install battery on encoder cable with battery unit.

» Example of Wiring Using Encoder Cable with Battery Unit

Servo driver
Absolute position Command Controller (Client)
CN1 -~
* [ ] .
1 ) A Phase o [ [\\I Bus receiver
% } | I
» 20 | \// | G R A Phase
I B Phase 21 : N :
S \ 22 . \// ! [:] R ——B Phase
C Phase 23 oAl
& ) 1 [0 [OR - C Phase
KT AR
| | Choke
s L i M 5
» (o) | |
; E4) 3 P e
] £-) 4 : :
I
L %5 -
| 6 \ !
(VAR ] ~e7
I
t /\ ;+5V ! R (termination resistance): 220-470Q
: = 1GND J 2 C (decoupling capacitor): 0.1uF
J \ L,} lConnector housing (PE)
o 4
Shielded wire

*1:The number of connector pins varies depending on the servo motor used.

(-
*2: | / | Indicates a multi-stranded shielded wire.
]
-/
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4.4.4 Wiring of Servo Drive and Brake

< * When using a motor with a brake, please select a surge absorber according to the brake current and power
@ supply used.

* Please confirm the brake action time through the user equipment after connect the surge absorber.
The brake action time will vary depending on the type of surge absorber.
* Please form arelay circuit to enable the brake to operate in case of emergency stop.

Important

Example of relay circuit
Servo unit
DCS5V-30V
«  Emergency stop
Ll
Photocoupler

* The brake control output (/BK) signal can change the distribution of the output signal.

* When using the 24V brake, the DC 24V power supply must be separated from the input and output signals
(CN1) and other power supplies separately.

Common power supply will lead to misoperation of input and output signals.

Servo motor

Servo unit with brake
Power suppl
L pply L1 T
L2 v .
- - L3 w N

L1C
L2C

CN2 ENC

- ' BK
+24 YV .
CNi 4 5 ,
. /BK+) ,BK-RX Surge
r suppressor
Ky 0 ov

>

Direct current side
'

Brake power supply BK.-RY

AC DC

BK-RY: brake control relay
1D: Bypass Diode

* Please install it near the brake terminal of servo motor.
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4.5 Connection of input and output signals

4.5.1 Name and function of input/output signal connector (CN1)

In factory setting, the pin number, name and function of input and output signals are as follows.

Need| Function Nee Function
@ dle
numb | NaM€ | Uniaxial driver Biaxial drive num| NaM€ | Uniaxial driver Biaxial drive
er ber
APULS

1 . 26 |BPULS+ .

/:PULS Command pulse input ﬁ;al:(;s command pulse Reservation %aﬂs command pulse

2 |/ P 27 |BPULS- P

3 BSIGN Command symbol A axis command symbol | 28 |BSIGN+ ) b axis command symbol

+ input input Reservation input

4 |BSIGN- 29 |BSIGN-

5 |ANA1+ : A axis speed command | 30 |ANA2+ |Torque command b axis speed command

6 [ANA1L- |oPeed command input ;. 31 [ANA2-_|input input

7 |OUTO+ |Output outlet O, Output outlet O, 32 |OUT3+ |[Output outlet 3, Output outlet 3,

8 |ouTo. |redistributable redistributable 33 |ouTs. [|redistributable redistributable
(Factory: ALM) (Ex-factory: A axis ALM) (Factory Reservation) | (Ex-factory: b axis ALM)

9 |OUT1+ Output outlet 1, Output outlet 1, 34 |OUT4+ Output outlet 4, Output outlet 4,
redistributable redistributable redistributable redistributable

10 |OUT1- . (Ex-factory: 35 |OUT4- : (Ex-factory: b axis /
(Ex-factory:/COIN) Z-axis/COIN) (Factory Reservation) COIN)

11 |OUT2+ |Output outlet 2, Output outlet 2, 36 |OUT5+ [Output outlet 5, Output outlet 5,

12 |louTe- redistributable redistributable 37 |ouTs- redistributable redistributable
(Ex-factory:/BK) (Ex-factory: A axis / BK) (Factory Reservation) | (Ex-factory: b axis / BK)

13 |[DICOM [Input signal common terminal 38 |--

Input outlet O, Input outlet 4,
P ! redistributable P ’ redistributable
Input outlet O distributabl Input outlet 4 distributabl

14 |INO redistributable (Ex-factory: A axis / S- 39 |IN4 redistributable (Ex-factory: b axis / S-

(Ex-factory:/ S- ON) ON) y: (Factory Reservation) ON) Y
Input outlet 1, Input outlet 5,

15 |IN1 Input c_JutIet 1 redistributable Input qutlet 5 redistributable
redistributable (Ex-factory: A axis /P - 40 |IN5 redistributable (Ex-factory: b axis / P-
(Ex-factory:/P- CON) CON) y: (Factory Reservation) CON) Y

Input outlet 2, Input outlet 6,

16 |IN2 Input outlet 2, redistributable Input outlet 6, redistributable
redistributable (Ex-factory: A axis /P - 41 |IN6 redistributable (Ex-factory: b axis / P-
(Ex-factory:/P- OT) om) Y (Factory Reservation) om) Y

Input outlet 3, Input outlet 7,

17 |IN3 Input c_JutIet 3, redistributable Input c_)utlet 7 redistributable
redistributable (Ex-factory: A axis /N - 42 |IN7 redistributable (Ex-factory: b axis /N -
(Ex-factory:/N- OT) Y (Factory Reservation) Y

OoT) oT)

18 -- 43 -

19 |APAO+ |PG frequency division |A Axis PG frequency 44 |BPAO+ Reservation A Axis PG frequency

20 |APAO- |output phase A division output phase A | 45 |BPAO- division output phase A

21 |APBO+|PG frequency division |A Axis PG frequency 46 |BPBO+ Reservation b Axis frequency division

22 |APBO- |output phase B division output phase B | 47 |BPBO- output phase B

23 |APCO+|PG frequency division |A Axis PG frequency 48 [BPCO+ Reservation b Axis frequency division

24 |APCO- |output phase C division output phase C | 49 |BPCO- output phase C

25 |GND Signal ground 50 |[GND Signal ground

(Note) 1. Do not use the vacant terminals.

2. Please connect the shielded wire of the input and output signal cable to the connector housing.

3. For EtherCAT/MII/MII models, Al and most of DI/DO is not available, for DI, only POT/NOT works, For DO, brake works.

4.5.2 Pin Arrangement of Input and Output Signal Connector (CN1)

1 | PULS+ 26 -
2 | PULS- 27 -
No. 1 niddle ' L 3 | SIGN+ 28 -
_ 500 No. 26 niddle 4 | SIGN- 29 -
No. 2 niddle \ 5 VREF+ 30 | TREF+
" No. 27 niddle 6 | VREF- 31 | TREF-
7 | ALM+ 32 | OUT3+
8 | ALM- 33 | OUT3-
_ T 9 | OuUT1+ 34 | oUT4+
No. 24 niddle N5 0% No. 49 nicdle 10 | OUT1- 35 | OUT4-
TR 11 | ouT2+ 36 | OUT5+
No. 28 mddE No. 50 niddle 12 | OUT2- 37 | OUTS-
13 | bIcOM 38 -
14| INO 39 | IN4
The appearance when the 15 IN1 40 IN5
connector housing is not installed 16 IN2 41 IN6
as seen from the arrow direction 17 IN3 42 IN7
is as follows. 18 - 43 -
19 | PAO+ 44| -
L 4 20 | PAO- 45 | -
- 21 | PBO+ 61 -
22 | PBO- 47 -
23 | pcO+ 48 -
24 | PCO- 49 -
25 GND 50 -
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4.5.3 Examples of wiring for input and output signals

m Position control mode

Elzi et
Molded-case
Circuit Breaker

1L

iz

Surge Protector

W I e A%

Noise Filter

Z A3 220V/380V (50/60HZ)
Three—phase 220V/ 380V (50/60HZ)

1Ry
~L
FLIROFF FRIRON
Power OFF Power ON 1KM
e ey
1RM 1Ry 1SUP ]

HR A B Nagnetic
Contector

L1
)|/ L2
_/ L3
1KM
.
Lic

HSD7

1PL (fAl i@ BoRServo Alarm Display)

THAE R EAR B AR B BB IR A%

Be sure to attach a surge suppressor to the
excitation coil of the magnetic contactor and relay

fABREHL Servo Motor

RIA IR Z 2% U
. : VA
Series Servo Drives | M
- . PE
————————————— = L2c
SHREAE | |
| External Regenerative Resistor | Bl/&®
| TS5 Encoder
| B2 —1
| BU® | -
|* When using the built-in regenerative resistor, E2 (5] | N2A | PG
terminals B2 and B3 need to be shorted; B3 | g
*When using external regenerative resistor, B2 and o | (e sure to PE —
183 terminals need to be disconnected; nd)
|* Mode! *28/40D has no built-in regenerative resistor | ground) |
eI IS/ (Open—collector reference Use) caNi ! CN3/4
| - T T — — T CANL 2
Vec=24V, R1=R2=2.2KQ  y¢
Vee=12V, R1=R2=1KQ GND 3 ] FMRFHL Servo Motor
| Vec=5V,  R1=R2=180Q | GND 4 uB
| R2 Rl | N.C. 5 VB M
PULS* N.C. 6 w8
| PULS PULS- | 485+ 7 PE
W SIGN+ — L
%Eﬁj; A SIGN | = :
Reference | SIN [ - $iF%8# Encoder
cow | | —
| 8 | I PG
|
A | | |
—_————— e = — — — L
PULS I 1500 |
| i cAw APULS+ 1 |
fua-x 4 APULS- 2 |
Position T T
| Reference [ SIGN . 1500 |
Of Axis A [ CCW ASIGN+ L e = N 1
| J ASIGN- 4 L =
T 19 | APAO+
| PULS 1509 20 | APAO-
+
| wEmey - A BPULS- | 27 F?ﬁﬁ?mﬂéy ou £ Axis A
Position | | 22 | APBO- ividing Ratio Output o is
Reference [~ SIGN 1509
| 0f Axis B [ CCR BSIGN+ 28 ——:—@ 2z | Apco+
| B BSIGN- | 20 24 | Apco p,
EE————————_—_———— T 1
L k 14 | Brao+ 7
GND 25
45 | BPAO-
GND
46 | BP0 BHIPGS STt
DICOM 47 | BPBO- >I-I’G Dividing Ratio Qutput of Axis B
+24V —| >C 48 | BPCO+
" o 49 | BPCO- y,
T
|
BADN~IVEIES  — —] |
?2%?&&& TEREH > 9 | ourir il CO0UTO~OUTSH {5 3h
: v3 BBISRIEN, THRR
The functions allocated N2 10 | ouT1- AR
to the input signals INO The £ t 1located
to INT can be changed by |¢—> u | oo+ to the foput signals
using the parameters, N3 > 12 | oute- OUTO to OUT5 can be
factory'settlngs are as changed by using the
follows: |¢—> 32 | OUT3+ parameters, factory
HSD7-ES  HSD7-EW L INA > 33 | ours- settings are as follows:
[No| /SoN SON A i7DS iTH |
N1 | /PCON /PCON_A jz—b 34 | OUT4+ [7a00 | /aMA |
[Nz por POT A g > 35 | oUTa- UT1 | /COIN COIN A
N3 | Nor NOT A | (BX | /BRA |
(Reserved) 'SON_B St—} 36 | OUTS+ QUT3 (Resened) /ALM B
[IN5 | (Resened) | /PCON B |~ N6 > 7 | oo OUT4_| Resered) 'COIN B
(Resenved) POT B (Resenved) B
(Resened) | NOT B |
~ N7 1 1Ry  +24V
jz_y 7 | outo+
> 8 | ouro-
shiold | R | BRRSERE T E
ERBRE AL Shell | Connect shield to Connector shell | D
Represents Twisted-pair Wires 1 i |
* AC 380V model control power supply is 15D/21D : DC 24V , -10% ~ +10% ; 28D/40D: AC380V

* For EtherCAT/MII/MII models, Al and most of DI/DO is not available, for DI, only POT/NOT works, For DO, brake works.
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m Speed/Torque Control Mode

AR LR 28
Molded-case
Circuit Breaker

BRRR

Surge Protector

Iy

BRI AR

Noise Filter

ZHZE#E220V/380V (50/60HZ)
Three—phase220V/380V (50/60HZ)

1Ry
N ®
EIROFF ELJFON
Power OFF Power ON 1KM
) ry
16 IRy 1Sop —

MR R Magnetic

1PL (R EE B 7R Servo Alarm Display)

E B R L IR 2

Be sure to attach a surge suppressor to the
excitation coil of the magnetic contactor and relay

L1
)/ L2 H S D7 fAMHERHL Servo Motor
3 RIVFI R IR B 2% ua
g g VA
Series Servo Drives M
Lic w
PE
L2c
DhReaE T =
| External Regenerative Resistor | B2 R Encoder
| | B3
| 3@ | o | N2A | PG
B2 |
| When using the built-in regenerative resistor, PE L]
| terminals B2 and B3 need to be shorted; B3 | (Beﬂi g?ﬁ
* When using exiernal regenerative resisior, B2and & o5 |
|83 terminals need to be disconnected; ground) =
| * Model *28/40D has no built-in regenerative resistor. |
CANH 1 ON3/4
CANL 2 fAIRHIBL Servo Motor
D 3 uB
GND 4 VB M
N.C. 5 e
N.C. 6 PE
485+ 7
485- 8 $iT5#% Encoder
Lo [ pe
| |
| | |
| |
| |
|
BPEEAL |
(RIRATER: £ 101) mam+ | 5 |- LPF H |
Analog input 1 Analnl- 6
(Input voltage range: +10V) L 1
GND 25
-
19 | APAO:
! A/D —| t i
| 20 | APAO-
HHRAN2 21 [ APBO+ ARIPCS S H
(R AN : + 10V) aatnz+ | 30 - LPF H I:E 22 | apso- 7 PG Dividing Ratio Output of Axis A
Analog input 2 Analn2— 31
(Input voltage range: 10V) e 5 23 | APCO+
T 2I4 APCO- o
[
[ 45 | BPAO-
DICOM 13 |— s.3k0 k 46 | BPBO+ \ BHIPGA st
oy I - 17 | BPBO- PG Dividing Ratio Quiput of Axis B
48 | BPCO+
B SHBY, FREH o E‘
HR: 49 [ BPCO- J
The functions al located - j E% : E
to the input signals INO INL 15 |
to IN7 can be changed by iy CJOUTO~OUTS A= 52
using the parameters, I i#iﬂ |¢1 S | o BTEYSRER, ;ié
factory settings are as IN2 16 l— 10 | our1- 53R
follows: The functions allocated
i#:‘ﬂ |jz_> 11 ) ourz+ to the input signals
HSD7-ES ~ HSD7-EW IN3 17 > 12 | oute- OUTO to OUT5 can be
'SON. SON A ] changed by using the
IN1| /PCON /PCON_A :tK:l: jz‘» 32 | oUT3+ parameters, factory
[ne| por poTA | —" [ 39 Fi—m > 33 | ours- settings are as follows:
[N | wor NOT A s T
(Resened) | /SON B jz—> 34 | ouTar Q| /A JALM A
(s eow) | /PORE { | N5 > 35 | ouTa /COIN | /COIN &
(Resened)
A
IN7|_Resened | _NOT B > 36 | ouTs+ 3 %%
L > — 4| Resowo | /COIN B
NG 3|7 ouTS (Resened) K B
L~ | 1Ry +24V
g
S‘Z+ 7 | outor
> 8 | outo-
chictd | FEfF | mEsemmm it .
BRURS AL Shell | Connect shield to Connector shell 1D
Represents Twisted-pair Wires | |
i : ,-10% ~ (M :
* AC 380V model control power supply is 15D/21D : DC 24V , -10% +10% ; 28D/40D : AC380V

* For EtherCAT/MII/MII models, Al and most of DI/DO is not available, for DI, only POT/NOT works, For DO, brake works.
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4.5.4 Input-output loop

Sequential control input loop

€ Optocoupler Input Loop
The CN1-INO ~ CN1-IN7 terminals of CN1 port will be described below.

Example of relay circuit Example of open collector Circuit
Servo unit Servo unit
DC24V s24vIN 33 KQ DC24 V +24VIN 33KQ
} . PR {
/SON LE RN | 5 | 1SON etc. F =N

(Note) The external power supply (DC24 V) must have a capacity above 50 mA.
The servo-driven input loop uses a bidirectional optocoupler.

Please select common collector loop connection or common emitter loop connection according to mechanical
specifications.

Common collector loop Common emitter loop
24V 24V
¢ o Servo unit input side ' - Servo unit input side
Photocoupler Photocoupler
0 2 Internal e . Internal
’ 1 » . L} > H
Switch ' » . signal Switch : > signal
g > level * . level
Photocoupler Photocoupler . nal
.
*7 B - Internal ) - signal
Switch ¥ > b signal Switch Y 5+ N level
. " level
Polarity of input signal Polarity of input signal
Photocoupler Internal level signal Photocoupler Internal level signal
ON L level ON L level
OFF H level OFF H level

Sequential control output loop

A
@ The output circuit may be short-circuited due to wrong wiring and application of abnormal voltage.
The brake does not operate, which may lead to mechanical damage or casualties when the above-mentioned
faults occur.

Important
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€ Optocoupler output Loop
Servo alarm output (ALM) signal, servo ready output (/S-RDY) signal and other sequence control output
signals are optocoupler output loops. Connect via relay circuit or line receiver circuit.

Example of relay circuit Example of open collector Circuit
Servo unit DC5V~30V Servo unit DC5 V30V
$ Relay pe
-
4 ‘ > -
» 1 >
- .
ov

(Note) The maximum allowable voltage and current ranges of the output loop of the photocoupler are as follows.
» Maximum allowable voltage: DC30 V
 Current range: DC5 ~ 50 mA

€ Output loop of linear driver
Next, the CN1-19 ~ 24 (A, B, C phase signals) terminals of CN1 port will be described.

The serial data of the encoder is converted into output signals (PAO+, PAO-, PBO+, PBO-) of 2-phase
(A-phase, B-phase) pulses and origin signals (PCO+, PCO-) in one coil of the encoder are output through the
output loop of the linear driver. On the upper device side, please use the line receiver circuit to receive.

Example of Line Receiver Loop

Servo unit Upper device

220~
4702
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Chapter 5 Basic functions to be set before operation

5.1 Operation of Parameters (PnLJLILI)

The following describes the classification, writing method and setting method of parameters used in this

manual

5.1.1 Classification of the parameter

The servo drive parameters are divided into the following 2 categories.

Category

Meaning

Setting parameters

Basic setting parameters required for operation

Parameters for adjustment

Adjust parameters of servo performance

Supplementary
notes

When using the digital operator to display and set the adjustment parameters, the adjustment

parameters under factory setting will not be displayed.
Please set to Pn00b = n. OO 1 (all parameters are displayed).

. Effective
Parameter Meaning _ Category
time
nHEEO Only set parameters are displayed Power
PnooB | [Factory setting] y setp play Setup
n.00O01 Display all of the parameters restart

5.1.2 Writing Method of Parameters

There are two writing methods for parameters: numerical setting type for setting numerical value and function

selection type for selecting function.

+ Numerical setting type

Indicates the control mode in which this parameter can be used.
Lﬁ Speed ] speed control \ Position ‘, position control \ Torque ] torque control
Velocity loop gain Speed Position
Pn100 Setting range Setting Unit Factory setting Effective time Category
1020000 0.1Hz 400 Effective immediately Adjustment
Parameter /
number Indicates the “minimum"

setting unit (scale of the
setting value) that can be
setin the parameter.

Indicates the factory

[Represents a parameter settings.

configurable
parameter range.

Indicates ~ when  the
parameter changes and
the change takes effect.

Indicates the classification
of the parameter.

« Function selection type

Parameter Meaning Effective time Category
n.0000 o -
[Factory setting] Use the encoder according to its specifications.
After switching on the
Pn002 n.0100 The encoder is used as an incremental encoder. 9 Setup

n.0200

Parameter
number

n. OO0O0O indicates that it is a function selection
type.

The value of O indicates the set value of each digit.
The third digit from the right here is "2".
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power again

The absolute value encoder is used as a 1-turn absolute value encoder.

Functional Selection
Description.




5.1.3 How to Set Parameters

Parameters can be set using the panel operator or using iWatch+ debugging software.

5.1.4 Write inhibit setting of parameters

This function prohibits the use of panel operators to change parameters. However, iWatch+ debugging

software can be used to change parameters.

5.1.5 Initialization of parameter settings

Restore the parameters to the function used when factory setting. You can choose whether to initialize.

The values adjusted using FnOOC, FnOOD, FnNOOE, FNOOF will not be initialized due to the execution of this

function.
2
@ In order for the setting to take effect, the power supply for servo drive must be switched on again after
operation.
Important

Confirmation before execution

Please confirm the following settings before initializing the parameter settings.
* The write inhibit setting of the parameter must not be set to "write inhibit"

* Must be in servo OFF state

5.2 Setting of Communication Specifications for MECHATROLINK-II

The communication specification of MECHATROLINK-II is set by servo drive parameters PA013 and PA014.

5.2.1 Communication specification setting

. Effective
Parameter Meaning . Category
time
n.0J0oo Communication speed setting
n. OOO1 0: 4Mbps
[Factory setting] | 1: 10Mbps Power
Pn014 - Setup
n.0god Transfer byte settings restart
n.0J0o10d 0: 17 bytes
[Factory setting] | 1: 32 bytes
5.2.2 Station address setting
Address of MECHATROLINK-II station [Speed | [Position | [Torque |
Pn013 Setting range Setting Unit Factory setting Effective time Category
0000~00FF 0001 Power restart Setup

5.3 Setting of Communication Specifications for MECHATROLINK-III

The communication specification of MECHATROLINK-III is set by servo drive parameters PA013 and PA014.

5.3.1 Communication specification setting

. Effective
Parameter Meaning . Category
time
n.0Joon Transfer byte settings Power
Pn014 n.oJoi0d 0: 32 bytes tart Setup
[Factory setting] | 1: 48 bytes restar
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5.3.2 Station address setting

Address of MECHATROLINK-III station [Speed | [Position | [Torque |
Pn013 Setting range Setting Unit Factory setting Effective time Category
0000~00FF -- 0021 Power restart Setup

5.4 Setting of EtherCAT communication specifications

The communication specification of EtherCAT communication is set by servo drive parameters PA013 and
PAO014.

5.4.1 Setting of Communication Specifications

Parameter Meaning Eff_ectwe Category
time
n.0J000 EtherCAT station address selection mode
[Factory setting] | 0: set the parameter Pn013 as the station address of Power
Pn014 EtherCAT. Setup
n.O0O0O1 1: Take the value of SIl area (0004h) as the station address of restart
EtherCAT
5.4.2 Station address setting
EtherCAT station address [Speed] [Position | [Torque |
Pn013 Setting range Setting Unit Factory setting Effective time Category
0000~FFFF -- 1 Power restart Setup

5.5 Setting of Power Supply Types for Main Circuit and Control Circuit

Servo drive can also run when the main loop and control loop are AC power input or DC power input. When
selecting AC power input, the servo drive can be operated using single-phase power input or three-phase
power input. The relevant settings for the power supply are as follows.

5.5.1 Setting of AC Power Input/DC Power Input

Whether the main loop power supply for servo drive uses AC power input or DC power input is set by Pn 001 =
n.OIXOO (setting of AC/DC input for main loop power supply).

When the set value is Pn 001 = n.COXOI, if it does not conform to the actual power input specification, A.330
(main circuit power supply wiring error) will occur.

Example of A.330 (Main Circuit Power Supply Wiring Error)

Case
e When it is set to input AC power for use (Pn 001 = n. J0OJO), DC power is input between B1/@terminals.
® When the input DC power source is set to be used (Pn 001 = n. 1), AC sources are inputto L1, L2 and L3
terminals.
Parameter Meaning Eff_ectlve Category
time
n.cJodd .
. For AC power input Power
Pn001 [Factory setting] restart Setup
n.0J100 For DC power input
AWarning

® Please connect with designated terminals when AC power supply and DC power supply are connected with servo
drive.
+ AC power supply should be connected to L1/L2/L3 terminal and L1C/L2C terminal of servo drive.
+ Please connect DC power supply with B1/& terminal and terminal of servo drive, L1C/L2C.
Failure to do so may result in failure or fire.
* When using DC power input, be sure to set it as DC power input (Pn 001 = n.J10) before inputting the main
loop power.
When DC power is input without setting it as DC power input (Pn 001 = n.0J100), it will lead to burning of
servo-driven content components and cause fire and equipment damage.
* \When DC power is input, it takes a certain time to discharge after the main power is cut off. After the power supply
is cut off, high voltage will remain inside the servo drive, please pay attention to avoid electric shock.
e When inputting DC power supply, please set fuse on the power supply wiring.
® The servo motor returns the regenerative energy to the power supply during the regenerative action. Servo drive
does not undergo regeneration processing when using DC power input, so please conduct regeneration energy
processing on the power supply side.
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5.5.2 Setting of Single-Phase AC Power Input/Three-Phase AC Power Input

Three-phase AC220V power supply input servo drive is of three-phase power supply input specifications, as

well as models that can be used under single-phase AC200V power supply input.

The servo drive models that can support single-phase AC220V power input are as follows.
* HSD7-B(E)S-03AL[, HSD7-B(E)S-06ALI], HSD7-B(E)S-10AC,
HSD7-B(E)W-03ACI], HSD7-B(E)W-06ACI], HSD7-B(E)W-10AC,

When using the above servo-driven main loop power supply under single-phase AC220V power supply,

please change it to pn00b = n.[J1[] (single-phase power input is supported).

Parameter Meaning Ef{ﬁggve Category
n. CJodd .
PnOOB [Factory setting] For three-phase AC power input :De?s\;v;; Setup
n. 0100 For single phase AC power input

5.6 Function and setting of servo ON input (/S-ON) signal

The servo ON input (/S-ON) signal is a signal that enables the servo motor to enter an operational state.
The function and setting of the /S-ON signal will be described below.

5.6.1 Function of servo ON input (/S-ON) signal

Type ig:il Connector pin number Signal status Meaning
ON (closed) ‘sl'tP:taeservo motor is energized to enter a drivable
Output /S-ON Distribution required - - -
Servo motor is not energized and cannot be
OFF (OFF) driven

The /S-ON signal can be set to Pn50a = n. CICIXO (servo ON input (/S-ON) signal distribution) and distributed
to terminals of other input signals.

[

Important

1. Please be sure to input speed command/position command/torque command after turning on /S-ON
signal to start or stop servo motor. If a command is input first, and then the motor is started or stopped by
turning on or off the /S-ON signal and AC power supply, internal components may be aged, resulting in
motor failure.

2. Please input /S-ON signal when the servo motor is stopped. The servo cannot be turned ON when
the motor rotates.

5.6.2 Set to Constant Servo ON (Motor Energized)

Pn50A = n. OJOXO (servo ON input (/S-ON) signal distribution) is set to 9 (when /S-ON signal is set to

constant servo on (motor on)), it can be set to constant servo on (motor on).
Parameter Meaning Ef{ﬁﬁte've Category
n.0J0od
[Factory Use the /S-ON signal to turn servo ON/ servo OFF. Power
Pn50A setting] restart Setup
Set to Constant Servo ON (Motor Energized). (Fix the /S-ON
n.0J090 . Wt
signal to always "active".)

[

Important

1. If the servo ON is set to always be valid, the motor will be powered on when the power supply of the
servo drive main loop is turned on. When the speed command/position command/torque command is input,
the servo motor or mechanical system may have unexpected actions, so please take safety measures.

2. Even if an inoperable state (non-energized state) is entered due to a resettable alarm, it will
automatically return to an operable state (energized state) as long as alarm reset is performed.

If the alarm reset is performed in the state of servo ON when it is set to normal, the servo motor or
mechanical system may have unexpected actions, so please pay attention.

5.7 Setting of Motor Rotation Direction

The rotation direction of the servo motor can be switched without changing the polarity of the speed
command/position command (command direction) (Pn 000 = n.JCIXO).
At this time, although the rotation direction of the motor will change, the polarity (phase relationship between
phase A and phase B) of output signals such as encoder frequency division pulse output will not change.
Please set according to the system.
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The "forward rotation direction” set by the factory is "counterclockwise rotation (CCW)" as viewed from the

load side of the servo motor.

Parameter Forward/rever Motor rotation direction and encoder frequency division Effective
se command pulse output overtravel (OT)
*4Torque command Encoder frequency division Prohibit
. q . ) - Y pulse output positive
n.0O00  the orwar | D) | Time PAO rotation side
CCW direction comman cow drive input
is the forward Motor speed PBO Phase Blead | (P-OT) signal
rotation Py
X X +4 d Encoder frequency division .
direction. Torque comman pulse output Disable
Fac_tory Reverse = PAO reverse side
setting] command > AL Phase A lead drive input
PRO0O Ccw Motor speed PBO (N-OT) signal
n —
Encoder frequency division ihi
+4Torque command pulse outpu? Y Scrgll’;:\t/’g
nOOO1 the |  Forward Time PAO rotation side
CW direction instruction - drive input
is the forward “W Motor speed PBO Phase B lead | (P-OT) signal
rotation —
direction * iTorque command Encoder frequency division X
. oo a pulse output D'Sabl“?‘
Reverse Reverse ’ o] PAO Phase A lead reverse side
Mode) command S ZTime ase Alea drive input
Motor speed PBO (N-OT) signal

5.8 Functions and settings of over-travel prevention

The over-travel prevention function of servo drive refers to the safety function of forcing the servo motor to
stop by inputting the signal of limit switch when the movable part of the machine exceeds the designed safe
movement range.

The overtravel signal includes a P-OT signal that prohibits forward rotation and an N-OT signal that prohibits
reverse rotation. The P-OT and N-OT signals are used to set a limit switch at the position to be limited when
starting the machine under the drive of the servo motor, and then stop the machine through the signals.
Examples of servo drive wiring are shown below.

< Motor forward rotation direction

Servo unit
Servo
motor Limit Limit CN1
switch switch N-OT 16
P-OT 17

Rotary applications such as round tables and conveyors do not require over-travel prevention function, and
there is no need to wire the over-travel prevention input signal at this time. The following is a description of the
parameter setting related to the over-travel prevention function.

ANotes

® In order to prevent accidents caused by poor contact and disconnection of contact parts, please use "normally closed
contact" for limit switches.

In addition, do not change the factory setting of the polarity of over-travel signals (P-OT, N-OT).

* When the servo motor is used as a vertical shaft, the brake control output (/BK) signal will remain in the ON (brake
on) state in the overtravel state, so the workpiece may fall off when overtravel occurs. In order to prevent the
workpiece from falling off, please set it to a zero fixed state after the servo motor stops (Pn 001 = n.J0107).

® In case of overtravel, it will enter the base blocking state after stopping, but it may be dragged back when the load
shaft side receives external force. In order to prevent the servo motor from being dragged back due to external force,
please set it to a fixed zero position after the servo motor stops (Pn 001 = n.JO107).

5.8.1 Overtravel signal

The overtravel signal includes a P-OT signal that prohibits forward rotation and an N-OT signal that prohibits
reverse rotation.

Signal Connector Signal ;
Type ngme pin number stgtus ifEEring
ON Forward-turning side can be driven (normal operation)
P-OT CN1-IN2 OFF It is forbidden to drive the forward rotation side (forward rotation
Input side over travel)
N-OT CN1-IN3 ON The reverse side can be driven (normally operated)
OFF Reverse side drive is prohibited (reverse side overtravel)
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Even in the over-travel state, it is still allowed to drive in the opposite direction by inputting command.

5.8.2 Select whether the over-travel prevention function is valid/invalid

The valid/invalid over-travel prevention function can be selected by PN50A = n.XOOO (prohibiting the
distribution of the forward-rotation-side drive input (P-OT) signal) and PN50B = n. OOOX (prohibiting the
distribution of the reverse-rotation-side drive input (N-OT) signal).

When the selection is invalid, there is no need to connect the input signal for over-travel prevention.

Parameter Meaning Ef{ﬁggve Category
n. 2000 After the overtravel function takes effect, input the No Forward
[Factory setting] | Drive Input (P-OT) signal from CN1-IN2. Power
Pn50A - - - - —— Setup
Overtravel function fails. Forward rotation side drive is always restart
n. 80000
allowed.
n O0O0O3 After the overtravel function takes effect, input the drive input Power
Pn50B [Factory setting] | (N-OT) signal from CN1-IN3 on the reverse side. restart Setup
n. OO08 Overtravel function fails. Reverse side drive is always allowed.

5.8.3 Selection of Motor Stopping Method for Over-travel Prevention Function

The servo mOTor stop method when the overtravel prevention function operates is selected by Pn001 = n
OOXX (stop method when servo OFF and Gr.1 alarm occurs, stop method when overtravel (ot)).

Parameter Stop method of motor * Turn state after motor stops Ef{ﬁ]ﬁgve Category
n.cJJO0
[Factory setting] | Dynamic brake . .
. 0oL Free-running operation
n. 0JOJ02 Free-running operation Power
Pn001 n. 0010 Decelerate according to Zero position fixing restart Setup
n. 0020 Pn406 setting Free-running operation
n. OO300 Decelerate according to Zero position fixing
n. 0040 Pn30A setting Free-running operation

* Torque control cannot slow down to stop. According to the setting of Pn001 = n. JOOX (servo OFF and stop method in
case of Gr.1 alarm), the dynamic brake stops or the free running stops, and enters the free running state after the servo
motor stops.

When the emergency stop torque is set to stop the servo motor

When the emergency stop torque is set to stop the servo motor, Pn406 (Emergency Stop Torque) is set.
When Pn001 = n.CJOXO is set to 1 or 2, the servo motor will be decelerated with the set torque of Pn406 as
the maximum value.

The factory setting is "800%". This is a large enough value to ensure that the servo motor must output
maximum torque. However, the actual effective maximum limit of emergency stop torque is the maximum
torque of the servo motor.

Emergency stop torque [Speed | [Position | [Torque]
Pn406 Setting range Setting Unit Factory setting Effective time Category
0~ 800 1%* 800 _ Effective Setup
immediately

* Percentage relative to rated torque of motor.
When the deceleration time is set to stop the servo motor

When setting the deceleration time of the servo motor to stop the servo motor, Pn30A (deceleration time at
servo OFF and forced stop) is set.

Deceleration Time for Servo OFF and Forced Stop [Speed | [Position | [Torque |
Setting range Setting Unit Factory setting Effective time Category
PN30A Effective
0~ 10000 ims 0 . ) Setup
immediately

When Pn30A s set to "0", zero speed stops.
The deceleration time set by Pn30A is the time from the highest speed of the motor to the stop of the motor.

Maximum speed

Action speed

Actual deceleration time = —————
Maximum speed

x Deceleration Time (Pn30A)

Action speed

Actual
deceleration
time

Pn30A
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5.8.4 Overtravel warning function

The over-travel warning function refers to the function of detecting A.9A0 (over-travel warning) when entering
the over-travel state during servo ON. When using this function, even if the over-travel signal is input
instantaneously, the servo drive can notify the upper device of the occurrence of a warning. This function is
only valid when the servo is ON. When the servo is OFF, even if it enters the overtravel state, the overtravel
warning will not be detected.

* Even if A.9A0 occurs, the motor stop and the motion control action of the upper device will not be affected.
. In case of over-travel warning, the next step (motion control and other commands) can still be executed.
3 However, according to the processing specifications and procedures of the upper-level device for warning,
. the actions in case of over-travel warning may change (motion control stops or motion control does not
stop, etc.). Please confirm the specifications and procedures of the upper device.
Important  * In case of overtravel, the servo drive will stop the overtravel, so when A.9A0 occurs, the servo motor has
not reached the target position set by the upper device. Please confirm whether the shaft is stopped in a
safe position through feedback position.

This function is set by the following parameters.

Parameter Meaning Ef{ﬁggve Category
n.000d L
PROOD [Factory setting] No over-travel warning is detected. :Dez\;v;; Setup
n.1000 Check out over-travel warning.

The timing chart for detecting warnings is as follows.

Command Motion instructions, etc XAL M CLA Command

Servo ON state OFF ON

Over-travel signal Invalid Effectivel Invalid IEffective Invalid

(P-OT, N-OT signal)

Overtravel Vzlarnin% Normal status *{ Alarm status INormaI status
A.9A0

Warning is not detected due to
servo OFF state.

Supplementary 1. Warnings will be detected for overtravels in the same direction as the command.

2. Warning cannot be detected for overtravel in the direction opposite to the command direction.
For example, even if the N-OT signal is ON, a warning will not be issued during the movement under the
command of the positive direction.

3. In the absence of commands, warnings will be detected for overtravels in either the positive direction or
the reverse direction.

4. In the over-travel state, no warning will be detected when changing from the servo OFF state to the servo
ON state.

5. The release of the warning has nothing to do with servo ON/servo OFF and overtravel signal status. Use
the ALM_CLR command to release the warning.

6. In the over-travel state, when the warning is released by using the ALM_CLR command, the warning will
not be checked out until the over-travel state is released.

7. If soft limit is detected, over-travel warning will still be detected.

5.9 Brake

The brake is a component that maintains a fixed position when the servo-driven power supply is OFF so that
the movable part of the machine will not move due to self-weight or external force. The brake is built into the
servo motor with brake, please set it on the mechanical side.

Please use it in the situation shown below.

® Vertical axis @ Axis subject to external

Servo motor The moving part of a

External machine
Brake force K | Servo motor
Prevent power supply e r
from falling due to dead ._':! |='_[U !
' weight when OFF | |~ Brake

"\ The moving part of a
machinc\a” 9P The movable part of the machine is

prevented from moving due to external force

@
@ The brake built in the servo motor is a fixed special brake with no excitation action and cannot be used for
braking purposes. Please only use it when the servo motor is stopped.

Important
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5.9.1 Action sequence of brake

Considering the opening time and operating time of the brake, please set the operating time of the brake as
follows.

Brake opening time

The time between when the brake cONtrol output (/BK) signal is turned on and when the brake is actually
@ turned on.

Terminology ~ Brake action time

explanation  The time from when the brake control output (/BK) signal is turned OFF to when the brake actually operates.

Servo ON (SV_ON) Servo OFE] Servo NO | Servo OFF
command  \on. s
Electrical machine energized Eneraized Non-eneraized
energized state } - -]
: .
Brake Control Output oef | ON OFF
(/BK) Signal \
. Brak i j Brake on ) Brake action
Brake contact (bushing) roke action i
. -
Position and speed 0 I I
command

Motor speed —/l

*1. The brake action of servo motor with brake will have a delay time, which is determined by the electrical characteristics of the
brake.

*2. After SV_ON command is sent, please wait for the brake to be on for more than +50ms before outputting the commands of the
upper device to servo drive.

*3. Please use the following parameters to set the brake action and servo OFF time.
Pn506 (brake command-servo OFF delay time), Pn507 (brake command output speed value), Pn508 (servo OFF- brake
command wait time)

5.9.2 Brake Control Output (/BK) Signal

Control the output signal of the brake. The connector pin number of the allocation target can be changed.
Please refer to "Distribution of Brake Control Output (/BK) Signal” for details. When the servo is OFF or
an alarm is detected, the /BK signal is OFF (brake action). The time when the brake is operated (the time
when the /BK signal is turned OFF) is adjusted by the servo OFF delay time (Pn506).

Signal
Type . Connector pin number Signal status Meaning
name
o . ON (closed) Release the brake
Output /BK Distribution required -
OFF (OFF) Make the brake action
" Note: | The /BK signal remains ON in the overtravel state. At this time, the brake is released.

Distribution of brake control output (/BK) signal
Distribution of /BK signal is set by PN50F = n.LOXOI (distribution of brake control output (/BK) signal).

Parameter Connector pin Meaning Eﬂgctlve Category
number time
n.cJjodd CN1-7,8 Output /BK signal from CN1-OUTO
n.0J100 CN1-9,10 Output /BK signal from CN1-OUT1
n.0200 . CN1-11,12 Output /BK signal from CN1-OUT2
Pn50F [Factory setting] : Power Setup
n.0J300 CN1-32,33 Output /BK signal from CN1-OUT3 restart
n.0J400 CN1-34,35 Output /BK signal from CN1-OUT4
n.0J500 CN1-36,37 Output /BK signal from CN1-OUT5
n.0Jed Don't use /BK signal
2 When multiple signals are distributed to the same output terminal, OR logic is used for signal output. Please
@ avoid duplication with other signals when distributing /BK signals.
In particular, please avoid distributing the rotation detection output (/TGON) signal and /BK signal to the
same output terminal. If it is distributed to the same terminal, the /TGON signal will be turned ON at the
Important  speed of falling down on the vertical axis, which may cause the brake not to operate.
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5.9.3 Output Time of Brake Control Output (/BK) Signal when Servo Motor Stopped

When the servo motor is stopped, the /BK signal will also be OFF when the servo OFF (SV_OFF) command is

input. By setting the servo OFF delay time (Pn506), the time when the SV_OFF command is input to the actual
motor is not energized can be changed.

Brake Command-Servo OFF Delay Time [Speed | [Position | [Torque |
PN506 Setting range Setting Unit Factory setting Effective time Category
0~ 10000 ms 0 _ Effective Setup
immediately
e When used for vertical shafts and the like, the dead s
. A 3 ervo OFF (SV_OFF)
weight or external force of the mechanical moving command input Servo ON Servo OFF
i i ON (brake
part may cause the machine to move slightly. By o] releaset) | GrF (rake acion)
setting the servo OFF delay time (Pn506), the motor ——
can be in an energized state after the brake is Electrical machine | energized The motor is
activated. To eliminate slight movement of the Sheldzecoale not energized
machine. =
¢ This parameter is used to set the time when the servo
motor is not energized when it is stopped.
=
@ When an alarm occurs, regardless of this setting, the servo motor immediately enters a non-energized state.

At this time, the machine sometimes moves before the brake is activated due to the
dead weight or external force of the movable part of the machine.

Important

5.9.4 Output Time of Brake Control Output (/BK) Signal in Servo Motor Rotation

When an alarm occurs during the rotation of the servo motor, the servo motor stops and the /BK signal is OFF.
At this time, the output time of the /BK signal can be adjusted by setting the brake command output speed
value (Pn507) and the servo OFF-brake command waiting time (Pn508).

(Note) When the stop method for alarm occurs is zero speed stop, the setting of Pn506 (brake command-servo OFF delay time)
shall be followed after the motor stops.

Brake command output speed value [Speed | |Position | [Torque |
PN507 Setting range Setting Unit Factory setting Effective time Category
0~10000 min™ 100 _ Effective Setup
immediately
Servo OFF- Brake Command Wait Time [Speed | [|Position | [Torque |
PN508 Setting range Setting Unit Factory setting Effective time Category
10~100 10ms 50 _ Effective Setup
immediately

When any of the following conditions is met, the brake will act.
e\When the motor speed is less than the set value of Pn507 after the motor is not energized

Servo OFF
(SV_OFF) command
input or alarm power = Servo ON Servo OFF
OFF
+ Rotating servo motor: Pn507
* Linear servo motor: Pn583
Motor speed

4 DB stop or free running stop
(PHOO1 = 1 X

Electrical machine

energized state Energized Not energized

ON (brake

/BK signal released IOFF (brake action)

Pn508
- -

*\When the set time of Pn508 elapses after the motor enters the non-energized state

Servo OFF
(SV_OFF) command

input or alarm power Servo ON Servo OFF

OFF

* Rotating servo motor: Pn507
* Linear servo motor: Pn583

Motor speed L DB stop or free running stop
(PnOOT = n x)

Electrical machine -_g_]'—‘—
energized state Energized Not energized

ON (brake
/BK signal released) | OFF (brake action)

Pnsos
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R
@ Even if the brake command output speed value (Pn507) is set to a value greater than the maximum speed of
the servo motor used, it will still be limited to the maximum speed of the servo motor.

Important

5.10 Servo OFF and Motor Stop Method in Alarm

Servo OFF and motor stop method when alarm occurs are as follows.
There are four ways to stop the motor.

Stop method of motor Meaning
The dynamic brake (DB) By short-circuiting the electrical circuit of the servo motor, the servo motor can be
stops stopped urgently.
Free running stop It stops naturally due to friction when the motor rotates.
Zero speed stop Set the speed command to "0" to make the servo motor stop urgently.
Slow down and stop According to the emergency stop torque deceleration stop.

There are three states after the motor stops.

Turn state after motor stops Meaning
Turn state after motor stops The state in which the servo motor stops after short-circuiting the electrical circuit.
The state in which the servo drive does not control the servo motor (the machine will act
when applying force from the load side)
A position ring is formed, and the position command is a stop state of "0" (the current
stop position is maintained)

Free running state

Zero position fixed state

* Dynamic brake (DB) is a function of emergency stop. If starting and stopping are performed by power
supply ON/OFF or servo ON in the state where the command is input, the DB loop will operate frequently,
resulting in aging of internal components of servo drive. Please start and stop the servo motor by speed

a input command or position command.

@ * During operation, when the servo is not OFF and the main circuit power supply is OFF or the control power
supply is OFF, DB stop is not adopted, but when free operation stop must be adopted, please use the
servo drive applicable to the dynamic brake option.

Important  « Regarding the stopping method during alarm, in order to try to shorten the inertial moving distance when
the alarm occurs, the factory settings are all zero-speed stop for alarms that allow the selection of
zero-speed stop. However, depending on the application, sometimes DB stop is more suitable than zero
speed stop.

5.10.1 Motor Stop Method when Servo OFF

The motor stop method for servo OFF is selected through Pn 001 = n.JOOX (servo OFF and stop method for

Gr.1 alarm).
Parameter Stop method Servo motor Slslis iz i sEne e Eﬁectwe Category
stops time
n.JO00 .
PNOOL [Factory setting] Dynamic brake Dynamic brake Power Setu
n. OOO1 Free-running operation restart P
n. 0002 Free-running operation Free-running operation

(Note) When Pn 001 = n.JOOIO is set (the motor is stopped by the dynamic brake), when the servo motor stops or rotates at an
extremely low speed, no braking force will be generated as in the free running state.

5.10.2 Motor stopping method when alarm occurs

Alarms are divided into Gr.1 alarm and Gr.2 alarm. Parameters for setting the motor stop method when an
alarm occurs vary depending on the alarm type.

Motor Stop Method in Case of Gr.1 Alarm

When Gr.1 alarm occurs, the servo motor stops according to Pn 001 = n.LJOJOIX. Factory set to dynamic brake
stop.

Motor Stop Method in Case of Gr.2 Alarm

When Gr.2 alarm occurs, the servo motor stops according to the settings of the following 3 parameter
combinations. Factory set for zero speed stop.

* Pn001=n.JOJ0OIXO ( Servo OFF and stop method when Gr.1 alarm occurs )

* Pn00A= n.JOOIX (stop method in case of Gr.2 alarm)

* Pn00B= n.JOIXI (stop method in case of Gr.2 alarm)

However, in torque control, Gr.1 stopping method is generally used. When set to Pn00B = n.[JJ10] (db stop
or free running stop), the same stop method as Gr.1 can be adopted. When using multiple servo motors in
coordination, this stopping method can be used to prevent the machine from being damaged due to different
stopping methods during alarm.
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The combination and stopping method of parameter setting contents are described in the following table.

Parameter Stop method Servo | State after the servo Effective Cateqor
Pn0O0OB Pn0O0OA Pn001 motor motor stops time gory
n.0Jdod o ’ Dynamic brake
[Factor [Factory setting] Zero speed
settin ]y n. O00O0O1 P Free-running
9 n. OO0O2 operation
n. JOOO0 .
[Factory setting] Dynamic brake Dynamic brake
n. 0O10 n. 0O0O1 .
Free-running Free-running
n. OO02 - operation
operation
n. LU0 Dynamic brake
n. JOOO0 | [Factory setting] Dynamic brake Y
[Factory n. O00O0O1 .
setting] Free-running Free-running
n. OO02 . operation
operation
n. LHH0 . Dynamic brake Power Setup
n. 0001 [Factory setting] Taking th restart
' n. OO0O1 ta 'ng tfisitoe Free-running
n. O0O0O2 orque of Fn as operation
the maximum
n. LHH0 value to decelerate
n. O0O20 [Factory setting] Free-running
the motor
n. D002 n. OO0O1 operation
n. Q112
n. D000 ) Dynamic brake
n. 0003 [Factory setting]
' n. 0001 Decelerate the Free-running
n. OJOO2 motor according to | operation
n. OJOO0 the setting of
[Factory setting] Pn30A Free-running
n. 0004 n. 0JO0O1 operation
n. OO0O2

(Note) 1. When Pn001 = n.JOJ0O or n.0010, the setting of PNOOA will be ignored.

2. The setting of PNOOA = n.[JOICIX is only valid for position control and speed control. The setting of Pn00A=n. JTJCIX will

be ignored during torque control, and the setting of Pn001 = n.[JCICIX will be followed.

5.11 Motor overload detection value

Motor overload detection value refers to the value (threshold) of detecting overload warning and overload
alarm when continuous load exceeding the rated value of servo motor is applied. Which can prevent the servo

motor from overheating.

Servo drive can change the detection time of A.910 (overload warning) and A.720 (overload (continuous
maximum) alarm). However, the detected value of A.710 (overload characteristic and overload (instantaneous

maximum) alarm) cannot be changed.

5.11.1 Detection time of overload warning (A.910)

The overload warning detection time at the factory is 20% of the overload warning detection time. By changing
the overload warning value (Pn52B), the overload warning detection time can be changed. This function can

be used as overload protection function of the used system to improve safety.

For example, as shown in the following figure, when the overload warning value (Pn52B) is changed from 20%

to 50%, the overload warning detection time will become half (50%) of the overload warning detection time.

Overload detection time
.

Pn52B=50%
overload warning
detection curve

200%

Overload alarm
detection curve

Pn52B=20% (factory set) overload

warning detection curve
______ Joosnee

Torque command [%)]
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Overload warning value [Speed | [Position | [Torque |
Pn52B Setting range Setting Unit Factory setting Effective time Category
0~ 100 1% 20 _ Effective Setup
immediately

5.11.2 Detection time of overload alarm (A.720)

When the heat dissipation of the servo motor is poor (the heat sink is small, etc.), the detection value of
overload alarm can be reduced to prevent overheating.

The coefficient for reducing the overload alarm detection value is Pn52C (motor overload detection base
current derating value).

Motor Overload Detection Base Current Decreases Ratings [Speed | [|Position| [Torque |
Pn52C Setting range Setting Unit Factory setting Effective time Category
0~ 100 1% 100 Power restart Setup

Overload (continuous maximum) alarm (A.720) can be detected in advance to prevent overload of the motor.

Overload detection time
'

A710

Pn52C=100%

|~ (factory set)
overload alarm

| detection curve

Pn52C=50%
overload alarm
detection curve

-

50% 100% 200%  Torque command [%]

(Note) The gray part of the above figure indicates the area where A.710 and A.720 occur.

5.12 Setting of Electronic Gear

"Command Unit" is the smallest unit of position data that moves the load. The command unit is to convert the
movement quantity into physical quantity units such as understandable distance (e.g. m and deg.), instead of
converting into pulses.

The electronic gear is a function of converting the movement amount specified according to the command unit
into the pulse number required for actual movement.

According to the electronic gear function, the workpiece movement amount per pulse of the input command
for servo drive is 1 command unit. That is, if servo-driven electronic gears are used, the pulses can be
converted into command units for reading.

(Note) When the upper device sets the electronic gear, the servo-driven electronic gear ratio is usually 1:1.

5.12.1 Setting of Electronic Gear Ratio

The electronic gear ratio is set by Pn20E and Pn210.

[

Important

The setting range of the electronic gear ratio is as follows.
0.001= Electronic Gear Ratio (B/A) <64000
A.040 (parameter setting exception alarm) will occur when the setting range is exceeded.

Electronic gear ratio (molecule) [Position |
Pn20E Setting range Setting Unit Factory setting Effective time Category
1~1073741824 1 1 Power restart Setup
Electronic gear ratio (denominator) Speed  [Position |  Torque
Pn210 Setting range Setting Unit Factory setting Effective time Category
1~1073741824 1 1 Power restart Setup

Calculation Method for Setting Value of Electronic Gear Ratio
When the machine reduction ratio between the motor shaft and the load side is n/m (the load shaft rotates n

times when the motor rotates m times), the set value of the electronic gear ratio is obtained by the following
formula.
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Electronic gear ratio

B
A

Pn20E _

Encoder resolution

m
X —

Pn210

The amount of movement (command unit) by which the load shaft rotates one circle n

5.12.2 Setting Examples of Electronic Gear Ratio

Examples of settings are as follows.

Steps Content

Organizational structure

Ball screw

Frustum of a cone

Belt+pulley

Command unit: 0.001mm

Load shaft
\

Encoder

24 bits  Lead of ball screw: 6mm

Command unit: 0.01°
' Reduction
- ratio 1/100|

Load shaft Encoder 24 bits

Command unit: 0.005mm
Load shaft

\ |
Reduction”

ratio 1/50 -4 Pulley diameter

¢®100mm

Encoder 24 bits

1 |Mechanical specification

¢ Lead of ball screw: 6mm
» Reduction ratio 1/1

* Rotation angle of 1 turn:
360
» Reduction ratio 1/100

e Pulley diameter :100mm
(pulley circumference:
314mm)

» Reduction ratio 1/50

2 |Encoder resolution

8388608(23 bits)

8388608(23 bits)

8388608(23 bits)

3 |Command unit

0.001 mm (1 pm)

0.01

0.005 mm (5 um)

The amount

(Command unit)

of

movement of the load
shaft by one revolution

6 mm/0.001 mm = 6000

360°/0.01° = 36000

314 mm/0.005 mm = 62800

5 |Electronic gear ratio

B

A

_ 8388608 xi
6000 1

B

A

8388608 _ 100
= x—

36000 1

B

A

8388608 50
= x—

62800 1

6 |Parameter

Pn20E: 8388608

Pn20E: 838860800

Pn20E: 419430400

Pn210: 6000

Pn210: 36000

Pn210: 62800

5.13 Setting of Absolute Value Encoder

When the system using absolute value encoder is put into use, the number of revolutions data should be
initialized. Therefore, when initialization needs to be performed such as the first power on, alarms related to
absolute value encoders will occur (A.810, A.820). By setting (initializing) the absolute value encoder, the
alarm related to the absolute value encoder will be cleared after the initialization of the rotation number data is

performed.

In the following situations, please set (initialize) the absolute value encoder.
* When the system is first put into use
*  When A.810 (encoder backup alarm) occurs
*  When A.820 (encoder and number check alarm) occurs
*  When it is necessary to initialize the rotation number data of the absolute encoder

ANotes

setting.

® After setting the absolute value encoder, the rotation number data is the value of-2 ~+2 coils. The reference
position of the mechanical system will change, so please locate the reference position of the upper device after

If the machine is directly operated without positioning the upper device, unexpected actions may occur, resulting
in personal injury or mechanical damage.

Supplementary
notes

1. There is no rotation number data (usually zero) in the following situations, so it is not necessary to set

(initialize) the absolute value encoder.There will be no alarm related to absolute value encoder (A.810,

A.820).

* When using a 1-turn absolute value encoder
* When the multi-turn absolute value encoder is used as one-turn absolute value encoder (Pn002 =

n.00200)

2. When using a battery-free absolute value encoder, A.810 (encoder backup alarm) will occur when the
power is turned on for the first time. Perform absolute value after the encoder is set (initialized), A.810 will

not occur.

5.13.1 Precautions in Setting (Initializing)

¢ "A.810 (Encoder Backup Alarm)" and "A.820 (Encoder and Number Verification Alarm)" cannot be released
by the servo-driven alarm reset input (/ALM-RST) signal. Therefore, it is important to set (initialize) the
absolute value encoder.
* \When an alarm (A.8[1[J) monitored by the encoder occurs, please remove the alarm by cutting off the power

supply.
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5.13.2 Confirmation before execution

Before setting (initializing) the absolute value encoder, be sure to confirm the following.
e The write inhibit setting for the parameter must not be set to "writeinhibited"
® Must be in servo OFF state

5.13.3 Operable tool

The tools that can set (initialize) the absolute value encoder and their allocation to the setting (initialization) of
the absolute value encoder are as follows.

Operating tool Distribution
Panel operator Fn008
Watch+ debugging | r¢o1te value Encoder Reset] i
software

5.14 Setting of Regenerative Resistance Capacity

Regenerative resistance refers to the resistance that consumes regenerative energy generated under the
conditions of servo motor deceleration, etc.

When connecting external regenerative resistor, Pn600 (regenerative resistor capacity) and Pn603
(regenerative resistor value) shall be set.

AWarning

* When connecting external regenerative resistors, be sure to set appropriate values for Pn600 and Pn603.
Otherwise, A.320 (regenerative overload alarm) will not be detected normally, which may lead to damage of
external regenerative resistor, personal injury and fire.

* When selecting an external regenerative resistor, be sure to confirm whether the capacity is appropriate.
Otherwise, injuries and fires may result.

Regenerative Resistance Capacity |Speed | [Position |  [Torque]
Setting range Setting Unit Factory setting Effective time Category
Pn600 0 ~ Maximum _
appllgable motor 10W 0 ' Effec't|ve Setup
capacity for servo immediately
drive
Regenerative resistor value [Speed |  [Position |  [Torque]
PN603 Setting range Setting Unit Factory setting Effective time Category
0~ 65535 10mQ 0 _ Effective Setup
immediately

The regenerative resistance capacity shall be set to a value matching the allowable capacity of the connected

external regenerative resistance. The set value varies depending on the cooling state of the external

regenerative resistor.

*In the self-cooling mode (natural convection cooling), it is set to a value less than 20% of the regenerative
resistance capacity (W).

«In forced air cooling mode, it is set to a value less than 50% of the regenerative resistance capacity (W).

Case When the capacity of the self-cooling external regenerative resistor is 100 W, 100 Wx20% =20W, so Pn600
(regenerative resistor capacity) should be set to "2" (setting unit: 10 W).

(Note) 1. If the set value is inappropriate, A.320 will be displayed.
2. Factory setting "0" is the set value when servo drive is used to drive the built-in regenerative resistor or the regenerative
resistor unit produced by our company.

will reach 200°C ~ 300°C, so please reduce the rated value before using. For the load characteristics of

resistors, please consult the manufacturer.

*To ensure safety, it is recommended to use an external regenerative resistor with a temperature control
Important  switch,

¢@ *When the external regenerative resistor is used at the normal rated load rate, the temperature of the resistor
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Chapter 6 Application function

6.1 Distribution of input and output signals

The 1/0O signal connector (CN1) has pre-assigned functions, but some terminals can be assigned other
functions or change polarity. Function allocation and polarity setting are performed through parameters.

The distribution of input and output signals will be described below.

6.1.1 Distribution of input signals

When the distribution of input signals is changed for use

" eWhen the polarity of each signal of the forward drive input (P-OT) and the reverse drive input (N-OT) is
5 changed to the factory setting, the overtravel prevention function will not operate in case of abnormality such
@ as signal line disconnection. When this setting has to be adopted, please be sure to make action confirmation
to ensure there is no safety problem.
Important  *When multiple signals are distributed on the same input loop, they will become exclusive OR logic, and all
input signals will act. Therefore, unexpected actions may occur.

The relationship between the input signal assigned to the pin humber of the input/output signal connector
(CN1) and the parameter setting is as follows.

Input signal Name of input signal Parameter
P-OT Forward Drive Prohibit Pn50A = n.XOOO
N-OT Reverse Drive Prohibit Pn50B = n. OJOOX
/P-CL Forward External Torque Limit Pn50B = n.CIXOIO
/N-CL Reverse External Torque Limit Pn50B = n.XOOO
/DEC Origin Return Deceleration Switch Input | Pn511 = n. OOOX
JEXT1 External Latch Input 1 Pn511 = n.0JOIXO
JEXT2 External Latch Input 2 Pn511 = n.0JXOO
JEXT3 External Latch Input 3 Pn511 = n.XOOO
FSTP Forcibly stop input Pn516 = n. JOOX

€ Relationship between parameter setting value and assigned pin number and polarity

The relationship between the parameter setting value of the input signal and the pin number and polarity of the
input/output signal connector (CN1) is as follows.

The Setting Needle
value of the N Description
Parameters
0 INO
+24V
2 IN2 = ‘
3 IN3
4 INA Reversal signal (signal with "/"at the beginning of the signal name: /P-CL signal, etc.)
5 IN5 takes effect via cONtact on.
6 NG Signals (P-OT signals, etc.) without "/"at the beginning of the signal name take effect
through contact OFF.
7 IN7
8 If it is not allocated to the needle, the input signal is often invalid.
) When no signal is used, the set value is set to "8".
9 Not allocated to the needle, the input signal is always valid.

When no signal is used, the set value is set to "9".

Examples of Changes in Input Signal Distribution

An example of replacing the anti-rotation side drive input (P-OT) signal assigned to CN1-IN1 with the origin

reset deceleration switch input (/DEC) signal assigned to CN1-IN3 is as follows.

Pn50A = n.1000

!
Pn50A = n.3000

Pn511 = n. OOO3 before change

!
Pn511 = n. OOO1 after change

Confirmation of input signal

The status of the input signal can be confirmed by monitoring the input signal.
Input signal monitoring operation reference: 8.3.2 Monitoring of input and output
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6.1.2 Distribution of output signals

The output signal can be distributed to the output port of the input/output signal connector (CN1). Allocation is
set through Pn50E, Pn50F, Pn510, Pn514.

When the distribution of output signals is changed for use

" *No detected signal is in "OFF" state. For example, during speed control, the positioning completion output
N (/COIN) signal is "OFF".
@ «If the polarity of the brake control output (/BK) signal is reversed and used with positive logic, the brake will
stop when the signal line is broken. When this setting has to be adopted, please be sure to make action
Important  confirmation to ensure there is no safety problem.
*When multiple signals are distributed on the same output loop, they will be output by XOR logic.

Examples of Changes in Output Signal Distribution
After the positioning completion output (/COIN) signal assigned to CN1-OUT3 is set to invalid, an example of
assignment of the servo ready output (/S-RDY) signal is as follows.

Pn50E = n.000013
1
Pn50E = n.300010
Confirmation of Output Signal Status

The status of the output signal can be confirmed through output signal monitoring.
Output signal monitoring operation reference: 8.3.2 Monitoring of input and output

6.1.3 Servo Alarm Output (ALM) Signal

The servo alarm output (ALM) signal is the signal output when the servo drive detects a fault.

R
. Please design an external circuit that turns OFF the power supply of the servo-driven main circuit through the
alarm output when a fault occurs.
Important
Type ig:il Connector pin number Signal status Meaning
—_— . ON (closed) Servo drive normal state
Output ALM Distribution required OFF (OFF) Servo drive alarm status

6.1.4 Warning output (/WARN) signal

The servo drive is provided with alarms and warnings.

The alarm indicates that there is an abnormality in the servo drive and the operation needs to be stopped
immediately.

The warning is an announcement before the alarm occurs and does not need to stop running.

The warning output (/\WARN) signal refers to the warning before the alarm occurs

Type ii’gr:ael Connector pin number Signal status Meaning
— . ON (closed) Exception Warning Status (Warning Status)
Output /WARN Distribution required OFF (OFF) Normal status

(Note) /WARN signal needs to be distributed. Can be set to Pn50F = n. XOOO (distribution of warning output (/WARN) signal) and
distributed to terminals.

6.1.5 Rotation detection output (/TGON) signal

The rotation detection output (/TGON) signal is a signal indicating that the servo motor is running.
Servo motor according to Pn502 (rotation detection value).

Type ifr:zl Connector pin number Signal status Meaning
Output ITGON Distribution required ON (closed) l'gteps(,)tierr]\{o motor is rotating at a speed higher than the Pn502

Set the detection value of the speed of the output /TGON signal.

Pn502 | Rotation detection value [Speed | [Position |  [Torque] |
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Setting range Setting Unit Factory setting Effective time Category

0~10000 1 min 20 _ Effective
immediately

Setup

6.1.6 Ready output (/S-RDY) signal

The servo ready output (/S-RDY) signal turns ON in a state where the servo drive can receive a servo ON
(SV_ON) command.

The /S-RDY signal is output (turned ON) under the following conditions.

* Main circuit power supply ON.

* Non-hardware base blocking state.

* No alarm has occurred.

* When the absolute value encoder is used, the sensor ON (SENS_ON) command is input.
* Magnetic Pole Detection Completed (Servo Motor Without Magnetic Pole Sensor)

* When using the absolute value encoder, in addition to the above state, the servo ready signal can be output
only under the condition that "the position data of the absolute value encoder has been output to the upper
device when the sensor ON (SENS_ON) command is input".

* This condition is excluded when the servo ON (SV_ON) command is input for the first time after the control
power is turned on. In this case, when the SV_ON command is input, the magnetic pole detection will start
synchronously with the first SV_ON command, and after the magnetic pole detection is completed, the
/S-RDY signal will be ON.

Type igr:zl Connector pin number Signal status Meaning
ON (closed) S(teartscgvvevglch servo ON (SV_ON) command can
Output /S-RDY Distribution required The state in which the servo ON (SV_ON)
OFF(OFF) ;
command cannot be received.

(Note) /S-RDY signal can be distributed. It can be set to Pn50E = n. XOOO (distribution of servo ready output (/S-RDY) signal) and
distributed to terminals.

6.1.7 Speed consistent output (/V-CMP) signal

The speed coincidence output (/V-CMP) signal is a signal output when the rotational speed of the servo motor
coincides with the commanded speed. Used for interlocking with the upper device and other occasions. This
output signal can only be used for speed control.

/V-CMP signal is shown below.

Type ig:ael Connector pin number Signal status Meaning
—_— . ON (closed) Velocity consistent state
Output IV-CMP Distribution required OFF (OFF) Speed inconsistency

(Note) /V-CMP signal needs to be distributed. It can be set to PN50E= n.JXO (distribution of speed consistent output
(/V-CMP) signal) and distributed to terminals.

The speed detection range of the /V-CMP signal is set by Pn503.

Detection range of speed consistent signals Speed
PN503 Setting range Setting Unit Factory setting Effective time Category
0~ 100 1 min 10 _ Etfective Setup
immediately

When the difference between the motor speed and the commanded speed is lower than the set value, the
signal is output.

Case Pn503=100, output signal when the command speed is 2000min-! and the motor speed is 1900 ~ 2100 min.

._." 1
o [ Pn503
7 .

,,4"-" Speed command

The "/V-CMP signal" is output when the motor
speed changes to the speed within the range
enclosed by the dotted line.
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6.1.8 Positioning Completion (/COIN) Signal

When the positioning completion output (/COIN) signal is position control, it indicates the servo motor
positioning completion signal.

When the difference between the command position from the upper device and the current position of the
servo motor (position deviation: value of deviation counter) is less than the set value of the positioning
completion amplitude (Pn522), a /COIN signal will be output.

For the upper device to confirm that the positioning has been completed.

Type ifnqael Connector pin number Signal status Meaning
N . ON (closed) Positioning is completed
Output /COIN Distribution required OFF (OFF) Positioning is not completed

(Note) /COIN signal needs to be distributed. It can be set to Pn50E = n.OOOX (distribution of positioning complete output (/coil)
signal) and distributed to terminals.

Setting of positioning completion amplitude

The positioning completion amplitude (Pn522) outputs a signal when the difference between the command

position and the current position (position deviation: value of deviation counter) is smaller than the set value.

Positioning completion amplitude
PNn522 Setting range Setting Unit Factory setting Effective time Category
] Effective
0~1073741824 1 Command unit 10 immediately Setup

* This parameter setting has no influence on the final positioning accuracy.

Command
Speed Motor speed
. . Pn522 Time
Location deviation
L
' Time
/COIN signal (ON (Closed) Valid)
Time

(Note) If the set value is too large and the deviation during low-speed operation is small, a constant /COIN signal may be output.
When outputting the signal, please lower the set value until the signal is no longer output.

Setting of Output Time for Positioning Complete Output (/COIN) Signal
Command input condition can be added to the output condition of the /COIN signal to change the output time.
When used in a state where the positioning completion amplitude is small and the position deviation is

generally small, it can be set to Pn207 = n.XOOO (positioning completion output (/COIN) signal output time)
to change the output time of the /COIN signal.

Parameter Name Content Ef{ierz’f]:gve Category
n.0000 Whgn_ the_ absolute value of the pqsit@on
[Iéactory dewatlo_n is sm_aller than the positioning
setting] cpmple_}tlon amplitude (Pn522), the /COIN
Positioning signal is output.
completion Whgn_ the _absolute value of the pqsit@on
output deV|at|o_n is I_ess than the posn_lonlng Power
Pn207 n.1000 (ICOIN) completion amplltude_(_PnSZZ) and thg filtered restart Setup
Signal Output command of _the position command is 0, the
Time /COIN signal is output.
When the absolute value of the position
n.2000 deviatio_n is sr_naller than the positiqn@ng
' completion amplitude (Pn522) and the position
command input is 0, the /COIN signal is output.

6.1.9 Position nearby output (/NEAR) signal

The near positioning output (/NEAR) signal is a signal notifying the near positioning completion position.

In position control, the upper device receives the positioning approach signal before confirming the
positioning completion signal, thus preparing for the action sequence after positioning is completed. In
this way, the time required for action when positioning is completed can be shortened.

This signal is usually used in pairs with the positioning completion output (/COIN) signal.

Type ig’;? Connector pin number Signal status Meaning
ON (closed) gutp;:;cwhhe;nrteachmg the positioning completion
Output INEAR Distribution required pp 1 pol - -
The positioning completion approach point has
OFF (OFF)
not been reached.
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(Note) /NEAR signal needs to be distributed. It can be set to Pn510=n.000OX (distribution of positioning complete output (/NEAR)
signal) and distributed to terminals.

Position the setting of NEAR output amplitude.

In Pn524 (NEAR Signal Amplitude), the condition for outputting the positioning proximity output (/NEAR) signal
(positioning proximity amplitude) is set. The /NEAR signal is output when the difference between the
command position and the current position (position deviation = deviation counter value) is less than the set
value of Pn524.

NEAR signal amplitude Position
Pn524 Setting range Setting Unit Factory setting Effective time Category
. Effective
0~1073741824 1 Command unit 1073741824 immediately Setup

Speed - Command Motor speed

-~

Pn524 Pnsez  Time
Location deviation : [
Al
0
! 1 Time
INEAR signal (ON (Closed) Valid)
) Time
/COIN signal (ON (Closed) Valid)
Time

(Note) Generally, please set it to a value greater than Pn522 (positioning completion amplitude).

6.1.10 Speed limit function during torque control

The function of limiting the speed of a servo motor in order to protect machinery.

During torque control, the servo motor will be controlled in the form of output command torque, but the motor
speed will not be controlled. Therefore, if a command torque greater than the mechanical side torque is input,
the motor speed will be greatly increased. In this case, the speed must be limited by this function.

(Note) According to the load condition of the motor, there will be a certain gap between the limited speed of the motor and the set

value.
Unlimited speed | Limited speed
Overspeed may cause
_ Speed mechanical damage! Speed
Maximum speed L Limit the speed, you
can rest assured!
Limited speed ]
Time Time

Speed limit detection output (/VLT) signal

The output signal of the motor speed after being limited is as follows.

Type ilgr:ael Connector pin number Signal status Meaning
— . ON (closed) Motor speed limitated
Output VLT Distribution required OFF (OFF) Motor speed is not limited

(Note) /VLT signal needs to be distributed. It can be set to Pn50F=n.0XO (distribution of speed limitation output (/VLT) signal) and
distributed to terminals.

Selection of Speed Limit Value
The speed limit value is set via Pn002 = n.JOOXO (torque limit option). When set to Pn.002=n.J10]
(external speed limit function), the smaller of the external speed limit value and the internal speed limit value is

valid.
Parameter Meaning Ef{ﬁﬁtelve Category
n.cJood Appointment Parameters (Do Not Set)
n. 0010 The speed limit value of torque control (VLIM command) is Power
Pn002 L Setup
[Factory used as the speed limit value. restart
setting] (External Speed Limit Function)

€ Internal speed limit function
The limit value of the motor speed is set by Pn407 (speed limit during torque control).
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In addition, through Pn408 = n OOIXO (speed limit selection), the upper speed limit value used for the speed
limit value can be selected from "motor maximum speed" and "overspeed alarm detection speed". When
limited by a speed equal to the maximum speed of the motor, select "Overspeed Alarm Detection Speed".

Parameter Meaning Ef{ﬁg\/e Category

n.cJoo™d The speed limit value uses "motor maximum speed"”, the smaller

[Factory setting]| of Pn407 settings. Power
Pn408 The speed limit value uses "speed detected by overspeed restart Setup

n.00O10 "

alarm”, the smaller of the Pn407 set values.

(Note) When using a rotary servo motor, Pn407 (speed limit during torque control) is set.

Speed limit during torque control orque
PN407 Setting range Setting Unit Factory setting Effective time Category

R _— Effective
0~ 10000 1 min 10000 immediately Setup

(Note) Even if the set value exceeds the maximum speed of the servo motor used, the actual speed will be limited to the maximum
speed of the servo motor used or the overspeed alarm detection speed.

@ External Speed Limit Function
When selecting the external speed limit function through Pn002=n.JJX[], the motor speed is limited by the
speed limit value (VLIM).

6.2 Operation for Momentary Power Interruptions

By setting, even if the power supply of the servo drive main circuit is turned OFF instantaneously, the motor
can cONtinue to be powered on (servo on) according to the time set by Pn509 (instantaneous power failure
holding time).

Transient outage holding time [Speed | [Position | [Torque ]
PN509 Setting range Setting Unit Factory setting Effective time Category
20~ 50000 1ms 20 _ Effective Setup
immediately

When the instantaneous power failure time is less than the set value of Pn509, the motor will continue to be
powered on, and when it is greater than the set value, the motor will no longer be powered on. When the main
circuit power supply is restored, the motor will be powered back on.

Instantaneous power failure occurs when the set Instantaneous power failure occurs when the set
value of Pn509 is 2 instantaneous stop time value of Pn509 is < instantaneous stop time
| —— ——
Main circuit Instant stop time Main circuit Instant stop time >
power supply <Pn509 power supply - - nstant stop ime
Pn509
Pn509 set Pn509 set
point - - point - -
Pn50% Pn509
Continue to energize [ The motor is not energized
) The motor is the motor The motor is
Electrical energized Electrical energized
machine - machine
energized state energized state { Power cut off
Instantaneous power failure occurred Instantaneous power failure occurred

supplemeniary 1. \When the instantaneous power failure time is greater than the set value of Pn509, the servo
ready output (/S-RDY) signal is OFF and the servo is OFF.

2. The control power supply and the main circuit power supply can cope with power outages of
more than 5000ms when using non-power-off equipment.

3. The holding time of servo drive control power supply is about 100ms. The control power
supply cannot be controlled during an instantaneous power failure. When the same
processing as the normal power supply OFF operation is performed, the Pn509 setting will be
invalid.

\@ The holding time of the main loop power supply varies depending on the output of the servo
drive. This setting is invalid when the load of servo motor is large and "A.410 (under voltage

alarm)" occurs during instantaneous power failure.

Important

6.3 SEMI F47 Specification Support Function

SEMI F47 support function refers to the function of detecting A.971 (under voltage) warning and limiting the
output current when the DC voltage of the main circuit inside the servo drive falls below the specified value
due to instantaneous power failure or temporary low power supply voltage of the main circuit.

This function supports SEMI F47 specifications required by semiconductor manufacturing devices.

This function is used in combination with the setting function of the instantaneous power failure holding time
(Pn509), and can continue to operate even when the power supply voltage is reduced, so that no shutdown is
caused due to alarm, and no recovery operation is required.
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Execution sequence

This function can be executed by a command issued by an upper device or a servo drive unit. Whether it is
executed by the upper device or servo drive unit is selected by Pn008=n.J0X (function selection under
voltage).

€ When executed by the upper device (Pn008=n.11])

Upper device limits the torque after receiving an under voltage (A.971) warning.
After receiving the undervoltage warning release signal, the torque limit is released.

Main circuit power cut-off time

Main circuit input

power supply I |

Main circuit 280V By limiting the output torque, the bus voltage
‘ of the main circuit is araduallv reduced

bus voltage 200 V

The bus voltage of the main
circuit rises after the main
circuit power supply is

Servo unit * Undervoltage (A.971) restored
Warning l I

t Torque limit start /
Torque limit )
0% ' :
. Limit torque after receiving
Undervoltage warning 3 undervoltage warning 1
status |
Upper device - .
Torque limit . Release torque limit
command I /
0%

€ When torque limitation is performed by servo drive unit (Pn008=n.12])

According to the under-voltage warning, a torque limit is applied inside the servo drive.
After receiving the undervoltage warning release signal, the torque limit value is controlled inside the servo
drive according to the set time.

Main circuit power cut-off time

Main circuit input
power supply

280V By limiting the output torque, the bus voltage of the

main circuit is gradually reduced.

Main circuit bus .| 200V

voltage The bus voltage of the

main circuit rises after
the main circuit power

Servo unit supply is restored
Undervoltage (A.971) -
Wwarning Torque limit start P45 set point
g - -
Torque limit Pn424 set point ‘/_
0%

Setting of Undervoltage (A.971) Warning

Set whether A.971 (undervoltage) warning is detected.

Parameter Meaning Ef{ﬁ:‘;telve Category
Flégcg)?yusetting] Under voltage warning is not detected.
n. 0010 The undervoltage warning is detected, and the torque limit is
) executed by the upper device.
PNnO0S The undervoltage warning is detected, and torque limitation is Power Setup
performed by Pn424 (torque limitation when the main circuit] restart
n. 0020 voltage is reduced) and Pn425 (torque limitation is performed
' according to the torque limitation release time when the main
circuit voltage is reduced).
(executed by servo drive unit)

€ Relevant parameters
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Parameters related to SEMI F47 specification support functions are as follows.

Torque limitation when main loop voltage drops [ Speed | [Position | [Torque |
Pn424 Setting range Setting Unit Factory setting Effective time Category
10~ 100 1%* 50 _ Effective Setup
immediately
Torque limit release time when main loop voltage drops. [Speed | [|Position| [Torque |
Pn425 Setting range Setting Unit Factory setting Effective time Category
Effective
10~ 1000 1ms 100 immediately Setup
Transient outage holding time [Speed | [Position | [Torque |
PN509 Setting range Setting Unit Factory setting Effective time Category
Effective
20 ~ 50000 1ms 20 immediately Setup

* Percentage relative to rated torque of motor.
(Note) When using functions meeting SEMI F47 specifications, please set it to 1000 ms

"‘@ * This function is applicable to the instantaneous power failure of voltage and time within the scope specified
in SEMI F47 specification. For the instantaneous power failure of voltage and time beyond this scope,
standby UPS is required.

* When the power supply of the main circuit is restored, please use the torque limit set by the upper device
or servo drive to prevent the output torque from being greater than the commanded acceleration torque.

* When used for vertical shafts, do not limit the torque below the holding torque.

* This function is to limit the torque within the servo drive capability in the power failure state, and is not
applicable to all load conditions or operating conditions. Please be sure to set the parameters while
confirming the action through the actual device.

* After setting the holding time of instantaneous power failure, the time from power cut-off to power cut-off of
the motor will become longer. When the motor is powered off immediately, please use the servo
OFF(SV_OFF)

Important

6.4 Setting of Maximum Speed of Motor

The maximum speed of the servo motor is set by the following parameters.

Maximum speed of motor [Speed | [|Position | [Torque |
Pn316 Setting range Setting Unit Factory setting Effective time Category
0~ 65535 1 min? 10000 Power restart Setup

By reducing the maximum speed of the servo motor, the servo drive can realize the following processing.

* A.510 (overspeed alarm) occurs when the motor speed exceeds the set value.

Valid when changing parameter settings in the following situations.

* In order to protect the machinery, it is necessary to stop the operation of the machinery through an alarm
when the set speed is exceeded.

* When the speed needs to be limited so that the motor drives the load above the allowable moment of inertia

6.5 Encoder frequency division pulse output

The encoder frequency division pulse output is a signal that is output to the outside in the form of 2-phase
pulses (phase A and phase B) with a phase difference of 90 degrees after the servo drive internally processes
the signal sent by the encoder. It is used as position feedback in the upper device.

The form of the signal and the output phase is as follows.

6.5.1 Signal output by encoder frequency division pulse

Type =il Cpnnector Name Remarks
name pin number
PAO+ CN1-19 Encoder frequency | When the encoder frequency-divided pulse is
PAO- CN1-20 division  pulse output | output, the number of pulses set by the encoder
phase A frequency-divided pulse number (Pn212) is the
PBO+ CN1-21 Encoder frequency | number of pulses that the motor rotates once. The
Output division  pulse output | phase difference between phase A and phase B is
PBO- CN1-22 phase B 90 degrees.
PCO+ CN1-23 Encoder frequency
PCO- CN1-24 glr:/:slg% pulse  output | The motor rotates once to output one pulse.
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Servo unit Upper device

CN2 CN1
- pAO + -
ENC Serial
- . P
data Serial Data - dFrme?au?%?p ‘ _=l -
Pulse Conversion
-] PCO |
Output phase morphology
When rotating forward (forward When reversing (negative direction)
direction) (phase b 90 leading) (phase a 90 leading)
=90 - - 90
A Phase A Phase
B Phase B Phase
C Phase C Phase
-1 -1

(Note) The pulse amplitude of the origin within the encoder 1 coil varies depending on the number of encoder divided pulses (Pn212)
and the encoder output resolution (Pn281). Same amplitude as phase A.
In reverse (negative direction) mode (Pn000 = n.JOO1), the output phase shape is the same as the above figure.

y When performing mechanical origin reset operation through servo-driven C-phase pulse output, please
make the servo motor run for more than 2 turns before operating. If this operation cannot be performed,
please set the speed of the servo motor below 600 mint, and then perform origin reset. When the speed is

Important  above 600 min, the C-phase pulse may not be correctly output.

6.5.2 Setting of Encoder frequency division pulse output

The following describes the setting method of encoder frequency division pulse output.

Encoder frequency division pulse count (Pn212) Settings

Encoder frequency division pulse count [Speed | [|Position | [Torque ]
Pn212 Setting range Setting Unit Factory setting Effective time Category
16 ~ 1073741824 1 pitch /Rev 2500 Power restart Setup

The number of pulses per revolution sent by the encoder is processed in the servo drive, and then is output
after frequency division according to the set value of Pn212.

Please set the output number of encoder frequency division pulses according to the system specifications of
mechanical and upper devices.

The setting of the frequency division pulse number of the encoder will be limited by the encoder resolution.
(Note) 1. The setting range of the encoder frequency division pulse number (Pn212) varies depending on the encoder resolution of
the servo motor used. If the setting conditions in the above table cannot be met, A.041 (abnormal frequency division pulse
output setting) will occur.
Example of correct setting: when Pn212 is 2500 [P/Rev]
Example of wrong setting: when Pn212 = 2501 [P/Rev] — setting scale is different from the above table, so output A.041
2. The upper limit of pulse frequency is about 1.6 Mpps. If the set value of encoder frequency division pulse number is too
high, the speed of servo motor will be limited. If the upper limit of the motor speed in the above table is exceeded, A.511
(frequency division pulse output overspeed) will occur.

Output Example: When Pn212 = 16 (16 pulses per turn), the output examples of encoder frequency-divided
pulse output phase A (PAO) signal and encoder frequency-divided pulse output phase B (PBO) signal are as
follows.
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PAO signal

PBO signal

Setting value: 16

8 9 10 1"

1 circle
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6.6 Soft limit function

The so-called soft limit refers to the function of forcibly stopping when the movable part of the machine
exceeds the soft limit when no overtravel signal (P-OT, N-OT) is used.

When using soft time limit, the following settings are required.

*Set the soft limit function to active

*Set soft limit

6.6.1 The valid/invalid choice of soft limit function

The valid/invalid soft limit function is set by Pn801 = n..JOIX (soft limit function).

The soft limit function is effective in the following situations (determining the state of the origin of the
mechanical coordinate system). In other cases, the soft limit function does not operate even if it exceeds the
soft limit range.

* After completing the ZRET command

* After executing REFE = 1 command with POS_SET command

* When using the absolute value encoder, after completing the sensor ON (SENS_ON) command

Parameter Meaning Ef:ii::gve Category
n.JOJCI0 Set both soft limits to be valid
n. 0001 i\e/taﬂzje forward turning side (forward direction) soft limit to be
— - — — Effective
Pn801 n. 0002 The §oft limit on the reverse (negative direction) side is immediately Setup
invalidated.
n. DIOO3 ) Set both soft limits to be invalid
[Factory setting]

6.6.2 Setting of soft limit value

Set the soft limits on the forward and reverse sides.
The area needs to be set according to the direction, so be sure to set it to "reverse side soft limit value <
forward side soft limit value".

Forward side soft limit Position
PN8o4 Setting range Setting Unit Factory setting Effective time Category
-1073741823 ~ . Effective
1073741823 1 Command unit 1073741823 immediately Setup
Reverse side soft limit Position
PN806 Setting range Setting Unit Factory setting Effective time Category
-1073741823 ~ . Effective
1073741824 1 Command unit -1073741823 immediately Setup

6.6.3 Carry out soft limit check according to commands

Set whether soft limit check is carried out when commands such as POSING or INTERPOLATE are sent to the
target location. If the target position exceeds the soft limit, deceleration stop is executed at the position where
the soft limit is set.

Parameter Meaning Eﬁgctlve Category
time
n.CJOCIH] . No command soft limit check Effective
Pn801 [Factory setting] immediatel Setup
n.OJO0O1 There is command soft limit check y

6.7 Selection of torque limit
Torque limitation is the function of limiting the output torque of servo motor.

There are four kinds of torque limitation modes, and the summary of each limitation mode is as follows.

Mode of restriction Summary Control mode Remarks
Internal torque limit Torgue is normally limited by parameters. Speed control
Exterior torque limit Torque is'limited by an input signal from an Position control
upper device. Torgue control
Torque Limits for Command-Based | Through the commanded TLIM data, torque
TLIM Data * limitation is arbitrarily performed.

Speed control
Torque is limited by P_CL, N_CL of the servo Position control
command output signal (SVCMD_IO).

Torque limit of P_CL, N_CL based

on servo command output signal

(SVCMD_IO) *

(Note) Even if the set value exceeds the maximum torque of the servo motor used, the actual torque will be limited within the
maximum torque of the servo motor.
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6.7.1 Internal torque limit

The internal torque limit limits the maximum output torque at a constant time by the torque limit values set by
the forward torque limit (Pn402) and the reverse torque limit (Pn403).

Forward rotation torque limit [ Speed | [|Position | [Torque
Setting range Setting Unit Factory setting Effective time Category
R0 Effective
~ 0f *
0~ 800 1% 800 immediately Setup
Reversal torque limit [ Speed | [Position | [Torque
Setting range Setting Unit Factory setting Effective time Category
Pn403 Effective
~ 0f *
0~ 800 1% 800 immediately Setup

* Percentage relative to rated torque of motor.
(Note) If the set values of Pn402 and Pn403 are too small, insufficient torque may occur during acceleration and deceleration of the
servo motor.

No internal torque limit (maximum torque

output) There is internal torque limit

. .
§ Maximum torque

. Limited torque
Speed Speqed

Pn402 g

Pn403

6.7.2 Exterior torque limit

When the machine needs torque limitation under certain operating conditions, the upper device sends an ON
or OFF signal to implement torque limitation.
It can be used for pushing and stopping action or holding the workpiece of the robot stably.

Command signal for external torque limitation

The command signals for external torque limitation include a forward rotation side external torque limitation
input (/P-CL) signal and a reverse rotation side external torque limitation input (/N-CL) signal. The command
signal for forward rotation side torque limitation is /P-CL signal, and the command signal for reverse rotation
side torgue limitation is /N-CL signal.

Signal Connector pin Signal .
Type name number status Meaning
S ON (closed) Tlhe‘ external torque ON the forward rotation side is limited to ON.
Input /P-CL Dlstnb_utlon Limit value: the smaller of the set values_ of P_n492 gnq Pn404
required OFF (OFF) The external torque on the forward rotation side is limited to OFF.
Limit value: Pn402
ON (closed) The external torque ON the reversal side is limited to ON.
Distribution Limit value: the smaller of the set values of Pn403 and Pn404
Input IN-CL . ——
required OFF (OFF) The external torque on the reversal side is limited to OFF.
Limit value: Pn403

(Note) /P- CL signal,/N- CL signal needs to be distributed. The following parameters can be used to assign to terminals.

* Pn50B = n.OXOO (distribution of external torque limit input (/P-CL) signal on forward rotation side)

* Pn50B = n.XOOO (distribution of reverse side external torque limit input (/N-CL) signal)
Setting of torque limit
The parameters related to the set torque limit value are as follows.
If the set values of Pn402 (forward rotation torque limit), Pn403 (reverse rotation torque limit), Pn404 (forward
rotation side external torque limit), and Pn405 (reverse rotation side external torque limit) are too small,
insufficient torque may occur during acceleration and deceleration of the servo motor.

Forward rotation torque limit [ Speed | [|Position | [Torque]
Setting range Setting Unit Factory setting Effective time Category
10 Effective
0~800 1% * 800 . ) Setup
immediately
Reversal torque limit [ Speed | [|Position | [Torque]
Setting range Setting Unit Factory setting Effective time Category
i Effective
0~800 1% * 800 . ) Setup
immediately
Forward rotation torque limit [ Speed | [|Position | [Torque]
Setting range Setting Unit Factory setting Effective time Category
O Effective
~ 0/f *
0~ 800 1% 100 immediately Setup
Reversal torque limit [ Speed | |Position | [Torque
Setting range Setting Unit Factory setting Effective time Category
P Effective
0~800 1% * 100 . ) Setup
immediately

* Percentage relative to rated torque of motor.
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Output torque variation at external torque limit
Indicates the output torque when the internal torque limit is set to 800%.
The rotation direction of the motor is set to Pn000 = n.JOCI0 (with CCW direction as forward rotation) as an

example.
. /P-CL
Signal
State OFF ON
Pn402 Pn402
Speed Speed
Pn404 -+
OFF 0 - — 0-
Torque Torque
Pn403 Pn403
IN-CL
Pn402 Pn402
Speed
Pn404 -
ON 0 3 0+
Pn405 Pn405
5 Torque e Torque
Pn403 Pn403

6.7.3 Torque limit detection output (/CLT) signal

The /CLT signal indicating the motor output torque limit state is as follows.

Type i'{g:il Connector pin number Signal status Meaning
— . ON (closed) The motor output torque is limited.
Input fcLT Distribution required OFF (OFF) The motor output torque is not limited

(Note) /CLT signal needs to be distributed. It can be set to Pn50F = n.OOOX (distribution of torque limit output (/CLT) signal) and
distributed to terminals.

6.8 Absolute position

The absolute value encoder will still remember the current position of the stop position after the power supply
is turned OFF.

In a system using an absolute value encoder, the current position can be grasped by an upper controller.
Therefore, when the system is powered on, there is no need to perform the origin reset operation.

There are three encoders for servo motors. Each encoder can be specified by setting Pn002 = n.COXOO.

» Parameter Setting When Using Incremental Encoder

Parameter Meaning Eff_ectlve Category
time
n.cJoOd Used as incremental encoder.
[Factory setting]| No battery is required.
Used as incremental encoder. Power
Pn002 - ; Set
n n.0100 No battery is required restart eip
Used as 1 coil absolute value encoder.
n.0200 No battery is required.
*Parameter setting when using 1-turn absolute value encoder
Parameter Meaning Eﬁgctlve Category
time
n.Jood Used as 1 coil absolute value encoder.
[Factory setting]| No battery is required.
Used as incremental encoder. Power
Pn002 n.0100 No battery is required restart Setup
Used as 1 coil absolute value encoder.
n.L200 No battery is required.
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» Parameter setting when using multiple coil absolute value encoder

Parameter Meaning Ef{ﬁg\/e Category
n.cJodd Used as multiple coils absolute value encoder.
[Factory setting]| A battery is needed.
PR002 n0100 Used as |n(_:remen_tal encoder. Power Setup
No battery is required restart
n0200 Used as 1 (_:0|I abs_olute value encoder.
No battery is required.

Notice

* Please install the battery on either side of the upper device or encoder cable.
If batteries are installed on the upper device and encoder cable at the same time, a circulation loop will be formed
between the batteries, resulting in product damage or burning.

6.9 Forced stop function

The forced stop function refers to the function of forcibly stopping the servo motor by a signal from an upper
device or an external device.

When forced stop is used, distribution of the forced stop input (FSTP) signal (Pn516 = n.CJCICIX) is required.
There are three methods for stopping the motor: dynamic brake (DB) stop, free running stop and deceleration
stop.
(Note) The forced stop function is different from the hardware base blocking (HWBB) function and is not a function specified in the
safety standard. Please note.
Note: Panel display and operator display
When forced to stop, "FSTP" will be displayed on the panel display and the digital operator.

6.9.1 Forced Stop Input (FSTP) Signal

Type ig:il Connector pin number Signal status Meaning
— . ON (closed) Driveable (normal operation)
Input FSTP Distribution required OFF (OFF) The motor stopped running,

(Note) FSTP signal needs to be distributed. It can be distributed to terminals through Pn516 = n.JOJOX (distribution of forced stop
input (FSTP) signal).

6.9.2 Selection of Stop Method for Forced Stop Function

The stop method of the forced stop function is selected through PnOOA=n.CJOJXO (stop method at forced
stop).

Parameter Meaning Ef{ierzggve Category
n.00000 DB stop or free operation stop (stop method is the same as
) Pn001 = n.00OOX).
n.0JOi0d The set torque of Pn406 is used as the maximum torque to
[Factory decelerate and stop the motor. The state after stopping
setting] depends on the setting of Pn001 = n.COCOX.
The set torque of Pn406 is taken as the maximum torque to Power
PnOOA n.0d020 decelerate and stop the motor, and then enter the free running restart Setup
state.
According to the deceleration time of Pn30A, the motor is
n.0J0O30 decelerated and stopped. The state after stopping depends on
the setting of Pn001 = n.CJOOX
n0040 According to the deceleration time of Pn30A, the motor will
) decelerate and stop, and then enter the free running state.

(Note) During torque control, deceleration cannot be stopped. According to the setting of Pn001 = n. OOOX (servo OFF and stop
method in case of Gr.1 alarm), the dynamic brake stops or the free operation stops.

When the emergency stop torque (Pn406) is set to stop the servo motor

When the emergency stop torque is set to stop the servo motor, Pn406 (Emergency Stop Torque) is set.

When Pn001=n.CJ0X[ is set to 1 or 2, the servo motor will be decelerated with the set torque of Pn406 as the
maximum value.

The factory setting is "800%". This is a large enough value to ensure that the servo motor must output
maximum torque. However, the actual effective maximum limit of emergency stop torque is the maximum
torque of the servo motor.

Emergency stop torque [ Speed | |Position | [Torque
Setting range Setting Unit Factory setting Effective time Category
Pn406 Effective
0~800 1% * 800 . h Setup
immediately

* Percentage relative to rated torque of motor.
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When the servo motor is stopped by setting the deceleration time (Pn30A) during
servo OFF and forced stop

When setting the deceleration time of the servo motor to stop the servo motor, Pn30A (deceleration time at
servo OFF and forced stop) is set.

Deceleration Time for Servo OFF and Forced Stop Speed |  [Position |
PN30A Setting range Setting Unit Factory setting Effective time Category
Effective
0~10000 1ms 0 immediately Setup

When Pn30Ais set to "0", zero speed stops.
The deceleration time set by Pn30A is the time from the highest speed of the motor to the stop of the motor.

Maximum speed

Actual deceleration time = ——i2t sPeed Ko eleration Time (Pn30A)

Maximum speed

Action speed

Actual_
deceleration
time

- -

Pn30A

6.9.3 Methods of Recovery from Compulsory Stop

The recovery method when the operation is stopped by the forced stop input (FSTP) signal is as follows.

If a servo ON (SV_ON) command is received when the forced stop input (FSTP) signal is OFF, the forced stop
state will remain unchanged even if the FSTP signal is set to ON.

Enter the servo OFF (SV_OFF) command, and after entering the base blocking (BB) state, please enter the
servo ON (SV_ON) command again.

) . OFF (mandator i
FSTP signal  ON (normal operation) stoé request) y ON (normal operation)
M-111 SV_ON sV OFF SV ON
command Command Command Command
;Sé?\t/lésu%fits Running status Foé%%gt%ﬁ)sgfg;us BB Status Running status
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Chapter 7 Trial operation

Introduce the process and operation steps of the trial run and the functions that are convenient to use during
the trial run.

7.1 Commissioning process

7.1.1 Process of servo motor test run

The steps of the trial run are as follows.

Steps Content
Settings and installation
Set the servo motor and servo drive according to the setting conditions. First

1 of all, confirm the action when there is no load. The servo motor is not
connected to the mechanical system here.
Wiring, connection

5 Connect to the servo drive.

Confirm the action of a single servo motor. Here, CN1 of servo drive is not
connected.

3 | Confirmation before commissioning

4 | Connect to the power

Setting of Absolute Value Encoder

5 | This setting is made when only servo motors with absolute value encoders
are used.

7.2 Inspection and Precautions Before Commissioning

In order to carry out the trial run safely and correctly, please confirm the following items before the trial run.

* The setting, wiring and connection of servo drive and servo motor have been carried out correctly.

* The power supply voltage for servo drive is normal.

* The fastening parts of the servo motor are not loose.

* When using servo motor with oil seal, the oil seal is not damaged. And oil has been applied.

* When using servo motors stored for a long time, the maintenance and inspection of servo motors have been
completed.

* For the maintenance and inspection essentials of servo motor, please refer to the manual for using servo
motor.

* Servo motors with brakes have previously released the brakes. When releasing the brake, the specified
voltage (DC24 V) must be applied to the brake. Examples of circuits for commissioning are as follows.

Servo motor

Servo unit with brake
Power supply L1
v > U
- . - L3 w M
L1C
L2Cc
CN2 ENC
BK

24V power or brake power

|AC DC DC24V

7.3 Commissioning of Servo Motor Unit

The JOG operation function is used during the trial operation of the servo motor unit.
JOG operation refers to the function of driving the servo motor at the preset JOG speed (rotation speed)
without connecting the upper device and confirming the action of the servo motor.

ANotes

® The over-travel prevention function is invalid during JOG operation. At the same time of operation, the operating
range of the machine must be considered.

7.3.1 Confirmation before execution

To run JOG, the following confirmation must be made in advance.
* The write inhibit setting of the parameter is not set to "write inhibit".
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* The main circuit power supply must be ON.

* No alarm has occurred.
» Hardware Base Blocking (HWBB) function must be invalid.
¢ Must in servo OFF state.

* The setting of JOG speed must take into account the operating range of the machine used.

Set the JOG speed through the following parameters.

Jog (JOG) speed [Speed| [Position | [Torque ]
Pn304 Setting range Setting Unit Factory setting Effective time Category
0~ 10000 1 min? 500 oty Setup
Soft start acceleration time Speed
Pn305 Setting range Setting Unit Factory setting Effective time Category
Effective
0~10000 1ms 0 . . Setup
immediately
Soft start deceleration time Speed
Pn306 Setting range Setting Unit Factory setting Effective time Category
0~ 10000 1ms 0 imi?:g;;gly Setup

7.3.2 Operable tool

The executable operations for JOG operation are as follows

Operating tool

Distribution

Panel operator

Fn002

iWatch+
software

debugging

[JOG Operation]
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Chapter 8 Panel Display and Use of Panel Operators

8.1 Panel operator

8.1.1 Name and function of panel operator keys

The panel operator consists of a panel display part and panel operator keys.
The panel operator can display the status, perform auxiliary functions, set parameters and monitor the action

of servo drive.

The name and function of the panel operator keys are as follows.

AC220V." |

Panel display area

Panel operator
key area

A9
v

B
il

8.1.2 Switching of functions

By switching the functions of the panel
operator, it is possible to display the
operation status, set parameters, switch
operation commands and other functions.

Key Name Function
Function Toggle ba_tsu: mode: - .
Status display, auxiliary functions, parameter
key setting and monitoring
Settings Press this key to display the settings and set
E values of each parameter, enter the parameter
key setting state and clear the alarm.
Press the UP key to increase the set value
u UP key When the auxiliary function mode JOG is
running, it acts as a forward rotation start key.
DOWN Press the DOWN key to decrease the set value
n When the auxiliary function mode JOG is
key running, it acts as a reverse start key.
Press this key to move the selected bit (the
n Shift key | decimal point of the bit flashes) one bit to the

left.

Functions include status display mode, parameter setting mode, monitoring mode and auxiliary function mode.
After pressing the F key, the modes are switched in the order shown in the following figure.

Powgr ON

Repeat

[ ¥]

#hFeined

v
} }!L

LNy

Press 3
down E

Press gz
down i

Press
down

\ 4

Press
F
down E|

Press
777 rrressE

4
PROD L

Pressi
7 L4 L[> Auxiliary function mode

Press
nn n—> Monitoring mode

e [ b Status display mode

User parameter mode

After setting Pn52F (monitoring display when power is turned on), the display content after

power is turned on can be set in monitoring display (non-state display).
Please set the un number to be displayed when the power is turned on in Pn52F.

Monitoring display when power is turned on [Speed | |Position | [Torque |
PNn52F Setting range Setting Unit Factory setting Effective time Category
Effective
0000 ~ OFFF - OFFF immediately Setup

When set to OFFF [factory setting], the status will be displayed when the power is turned on.
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8.1.3 Status display mode

The status is shown below.

Position Data  Abbreviation symbol

(_H/—J%

-

gy B

)
ML

Off: The current display

is Axis A.

lllumination: the current

display is axis b

m Display Contents of Bit Data

Display

Meaning

Control power supply ON Display
When the servo control power supply is on, it lights up.
When the servo control power supply is OFF, it goes out.

Power ready display
The main circuit lights up when the power supply is ON. Goes out when the main
circuit power supply OFF.

Base blocking display
Lights when servo is OFF.
Goes out when servo ON.

Speed Consistent Output (/V-CMP) Signal Display (During Speed Control)

If the difference between the speed of the servo motor and the commanded speed is
within the specified value (set by Pn503 or Pn582 and factory set value is 10min-* or
10mm/s), it will be on and off if it exceeds the specified value. However, the light is
always on during torque control.

Add:

When the command voltage is affected by noise, the "-"symbol on the upper digit on
the left side of the panel operator will flash. Please refer to the following to take
anti-interference measures.

Positioning Complete (/COIN) Display (When Position Control)

If the deviation between the position command and the actual position of the motor is
within the specified value (set by Pn522 and factory setting value is 7 command units),
it will go out if it exceeds the specified value.

Displays the rotation detection output (/TGON) signal

When the rotation speed of the servo motor is higher than the specified value (set by
Pn502 or Pn581, and the factory setting value is 20min-* or 20mm/s), it will be turned
on, and when it is lower than the specified value, it will be turned off.

Displayed in speed command input (during speed control)

The input speed command lights up when it is higher than the specified value (set by
Pn502 or Pn581, factory setting is 20min-* or 20mm/s), and goes out when it is lower
than the specified value.

Displayed in command pulse input (during position control)

Lights when command pulse is input. Off when no clear signal is input.

Displayed in torque command input (during torque control)

The input torque command lights up when it is greater than the specified value (10%
of the rated torque), and goes out when it is less than the specified value.

Clear the display in the signal input (during position control)

Lights when a clear signal is input. Off when no clear signal is input.

During high speed bus control
CN3 terminal input status.

During high speed bus control
CN4 terminal input status.

m Display Contents of Thumbnail Symbols

Abbreviation symbol Meaning of the contents

b b Base blockade
Display servo OFF state.

Running
L0 I | Display servo ON status
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Abbreviation symbol

Meaning of the contents

g
"'~

0

Prohibit forward-turning side drive state
Indicates that the inhibit forward drive input (P-OT) signal is in an open
circuit state.

D

It is forbidden to reverse the side drive state.
Indicates that the inhibit reverse side drive input (N-OT) signal is in an open
circuit state.

The forward and reverse side drive states are prohibited

Indicates that the forward-rotation-prohibited side drive input (P-OT) signal
and the reverse-rotation-prohibited side drive input (N-OT) signal are in an
open circuit state.

Force Stop Status
Indicates that the servo drive is in a forced stop state after receiving a
forced stop input (FSTP) signal.

No motor test function in progress
Indicates a state in which no motor test function is being performed.

ot L =
B3|~ | IFF] | e

P | | 2

Alarm status
Blinking display Alarm number

8.2 Operation of Parameters (PALILIL]) in Panel Operator

Displays the number beginning with PA on the panel operator.

The following describes how to set the parameters used in this manual.

8.2.1 Setting Method of "Numerical Setting Type"

The following describes the setting method of numerical setting type, taking the setting value of speed loop

gain (Pn100) from 40.0 to 100.0 as an example.

Operation

c

Steps Display after operation key Operation
Press the F key to select the parameter mode.
1 F’ H E L-,' ,".' E In case of dual-axis drive, long press F key more than 3
= seconds, and Axis A and Axis B will be switched alternately.
100 (171 l'l. u n . " "
2 F n AN Press UP or DOWN to display "Pn100".
rrt i_: 1 H. E .
3 L0 0 0400 Press S key to display the current set value of Pn100.
Press the left key to move the flashing digits to make 4
4 L"' ,'." L" L-,' ,".' n flashing. (You can change the number of digits displayed by
= s == blinking.)
i «(rirnri u , 100 ("
5 [H] L0 g Press the UP key 6 times to change the set value to "100.0".
5 ' srinrygri E After pressing the F key, the value display will flash. In this
L0 0 L0 Lt way, the set value changes from 40.0 to 100.0.
7 F’ H " L-,' ri E Press S key to return to the display of "Pn100".

€ When the setting range is above 6 bits

Since the panel operator can only display 5 digits, the settings above 6 digits are shown as follows.

First 2 digits

The flashing display on the left
indicates the position of the digit
(front bit e middle bit e rear bit).
The digit display plus the digit
indicates the parameter value

r Middle 4 digits

Last 4 digits PressEl

Press Press

-+

e 4t 3g g 3715

"-"is displayed only if it is
with symbol and negative

When the number
is negative, the

decimalis lit up
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8.2.2 Setting Method of "Function Selection Type"

The function selection type sets various functions by selecting from the functions assigned to each digit of the
display number of the panel operator.

The following describes the setting method of the function selection type, taking the control mode selection
(Pn000.1) of the function selection basic switch (PA000) from speed control to position control as an example.

Steps Display after operation Opzla(reaglon Operation
Press the F key to select the parameter mode. If the
. parameter number does not show Pn000, press the UP or
1 "l E’ i't 11 E DOWN key to show "Pn000".

I_' In case of dual-axis drive, long press F key will be used for
more than 3 seconds, and Axis A and Axis B will be switched
alternately.

rmririnri E .
3 ,-. 00 L0 A8 0 Press S key to display the current set value of Pn000.
4 rnrisrinri n Press the left key to move the flashing digits. (You can change
0L A0 0 the number of digits displayed by blinking. )
T 0rd 401 'l'Dress tpe UP key once to change the setting value to
S e Cranoe "
. (Change speed control to position control.)
6 rri 11 E After pressing the F key, the value display will flash. In this
n_ L0 Ll 00 way, the control mode becomes position control.
oririnri E , . .
7 P n AN Press S key to return to the display of "Pn000".

8.3 The operation of the monitor display (Un[1[]) in the panel operator

A function of monitoring (displaying) the command value set in the servo drive, the state of input and output

signals, and the internal state of the servo drive.

Displays the number beginning with UA on the panel operator.

Display Example (Motor Speed)

r'rri
Lll'.l_l!_!’.l

The following describes the basic operation of monitoring display and the discrimination method of display as

a special monitoring number.

m List of Monitoring and Display Functions

SUI:YJ?TIIILaer:CE Displaying contents Unit
Un000 Revolving speed of motor 1r/min
Un001 Speed reference 1r/min
un002 Torque reference 1%
Un003 Rotation angle 1 Encoder pulse
un004 Rotation angle 2 deg
Un005 Input signal monitoring
Un006 Monitoring of the output signal
un007 Input Reference pulse speed 1r/min
un008 Position Error Amount Command unit
un009 Accumulated load rate 1%
Un0OOA Regeneration load ratio 1%
uUn00B DB resistor power consumption 1%
un0oC Input reference pulse counter Command unit
Un00D Feedback pulse counter Encoder pulse
uUn013 Feedback pulse counter Command unit
Un020 Rated speed of motor 1r/min
Un021 Maximum speed of motor 1r/min
un040 Absolute encoder Multiturn Data Caoil
Uno4l Position within 1 coil of absolute value Encoder pulse

encoder
Un140 DC BUS voltage v
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8.3.1 Basic operation of monitoring display

The following description will take Un0O0O (motor rotation speed) as an example.

Steps | Display after operation Opekrea;}mn Operation
Press the F key to select the auxiliary function. If the
1 L: ™ L" ,L-' L" E parameter number does not show UAOQO, press the
UP or DOWN key to show "UAQ00Q".
Press S key to display the current motor speed.
2 " 1 E :-" E When there is no red dot in the lower right corner of
— — the dual-axis drive, the A-axis data is displayed.
When there is a red dot in the lower right corner of
3 [] r1ri u n the dual-axis drive, the B-axis data will be displayed.
(] Ly A, Press the UP or DOWN key to switch the A axis and
the B axis alternately.
¥} rrinri ;
3 AN YT E Press the S key to return to the display of step 1.

8.3.2 Monitoring of input and output signals (Un005/ Un006)

Use Un005/ Un006 to display the assigned signal status in the segment (LED) of the panel operator.

@ Display discrimination method

< segment (led) >

()
L2

(!

J

Up: OFF
Down: ON

J
J

7 6

5

()
LA
4 372

§
1 O,Show LED number

The input signal OFF corresponding to the LED number is displayed: the upper segment lights up
The input signal ON corresponding to the LED number is displayed: the lower segment lights up

The distribution table is as follows.

Surveillance Show LED
Needle number

number number

0 INO ( CN1-14)

1 IN1 ( CN1-15)

2 IN2 (CN1-16)

3 IN3 ( CN1-17)
un005

4 IN4 ( CN1-39)

5 IN5 ( CN1-40)

6 IN6 ( CN1-41)

7 IN7 (CN1-42)

0 OUTO ( CN1-7,-8)

1 OUT1 ( CN1-9,-10)

2 OUT2 ( CN1-11,-12)
uUn006

3 OUT3 ( CN1-32,-33)

4 OUT4 ( CN1-34,-35)

5 OUT5 ( CN1-36, -37)
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8.4 Operation of Auxiliary Function (FALILIL]) in Panel Operator

The auxiliary function is used to perform functions related to setting and adjusting the servo drive.
Displays the number beginning with FA on the panel operator.
Display Example (JOG Run)

FADTG?)

The following describes the operation steps when using the panel operator. Please refer to the contents of
each function for confirmation items and relevant parameters before execution.

m List of auxiliary function execution modes

AUX|I:]alJrz1Lue?ctlon Euineiie
FA000 Display Alarm History
FA002 JOG
FA003 Origin search
FA004 JOG run
FA005 Initialization parameter
FA006 Clear Alarm History
FA008 Reset Absolute Encode
FA009 Autotune Analog (Speed/ Torque) Reference Offset
FAOO0A Manually adjust the speed reference offset
FA00B Manually adjust torque reference offset
FAQOE Autotune Motor Current Detection Signal Offset
FA010 Write inhibit setting of parameters
FA011 Displays the motor model information.
FA012 Displays the servo software version
FA203 One-parameter tuning.
FA206 Easy FFT
FA208 Load inertia/fmass detection

8.4.1 Display of alarm records (FA000)

Please refer to the following contents besides the operation steps

. . (0] ti .
Steps Display after operation piree;lon Operation
Press the F key to select the auxiliary function. If the
 —EEr—aar— parameter number does not show FA000, press the UP or
1 F H :.' L,’ :" E DOWN key to show "FA000".
= = In case of dual-axis drive, long press F key more than 3
seconds, and Axis A and Axis B will be switched alternately.
(] l_': (i E .
2 u. I [N Press S key to display the latest alarm.
Every time the DOWN key is pressed, an old alarm is
3 1 r g (] u n displayed back. Each time the UP key is pressed, a new alarm
A L Le will be displayed in the future. The larger the number in the left
digit, the older the alarm displayed.
4 F H :.' L,’ :" E Press the S key again to return to the display of "FA000".

8.4.2 JOG operation (FA002)

Please refer to the following contents besides the operation steps
Steps Display after operation Ople(r:;:lon Operation
R Press the F key to select the auxiliary function.
1 {ryrynrt | f dual-axis drive, | F k than 3
AN TN n case of dual-axis drive, long press ey more than
seconds, and Axis A and Axis B will be switched alternately.
2 ": H L: L,’ '-' u n UP or DOWN key display "FA002".
3 : [} r E Press S key, and the display content is shown in the left
. . Ll ﬂ (X} figure.
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Operation

Steps Display after operation - Operation
4 - { r E Press F key to enter servo ON state.
Y N = ul
s q Press the UP key (forward rotation) or the DOWN key
5 - X D [N u n (reverse rotation), during which the servo motor rotates at the
= — speed set by Pn304 or Pn383.
6 - L D L Press MODE/SET key to enter servo OFF state.
NNy : , EAQDD"
7 AN Press the S key again to return to the display of "FA002".

8.4.3 Origin search (FA003)

Please refer to the following contents besides the operation steps

Steps Display after operation Op(la(r(:;:lon Operation
[ g H rrinri E N _
1 L0 L0 Press the F key to select the auxiliary function.
(g l_" rmrT u n . " .
2 ”~ AN 3 UP or DOWN key display "FA003".
3 - rc E Press S key, and the display content is shown in the left figure
Y = N ’ '
. 5 F
4 . . L ‘- Press F key to enter servo ON state.
5 [ L" - u n Press the UP key and the servo motor will rotate forward.
. . L ) Press the DOWN key and the servo motor will reverse.
[ After the origin search of the servo motor is completed, it will
6 L q ,. E change to flashing display. At this time, the servo motor enters
= — the servo lock state at the origin within 1 coil of the encoder.
. g 1 ri b _ _ ) )
AN ress the S key again to return to the display of "FA003".

Zl

8.4.4 Program JOG run (FA004)

Please refer to the following contents besides the operation steps

Steps Display after operation Ople(r:;:lon Operation
| g };l rinrrnri E . ,
1 ‘- AN NN Press the F key to select the auxiliary function.
FAODY Do sy s
2 "~ AN UP or DOWN key display "FA004".
3 : F’ { r E Press S key, and the display content is shown in the left figure
S A0 0 ' -
4 . N | ,:. u. Press F key to enter servo ON state.
Press the UP key or DOWN key that conforms to the initial
5 P { r u n operation direction of the operation mode, and the operation
N N = N ; - oper
will start after the set waiting time.
~ If the program JOG runs to an End, it will flash "End" and return
6 F { r - to the display in the left Figure
N =¥ -

If you press the S key, return to step 2.
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8.4.5 Initialization of parameter settings (FA005)

Please refer to the following contents besides the operation steps

: . O ti .
Steps Display after operation pi;e;llon Operation
11t E N _
1 }-' L0 L Press the F key to select the auxiliary function.
a X q (A V] N
2 H AN UP or DOWN key display "FA005".
3 ::l [ E Press S key, and the display content is shown in the left
LM o C figure.
Press F key to initialize parameters.
4 }:‘ q ,-' (] t E After initialization is completed, flash "donE" and return to the

display on the left.

8.4.6 Deletion of Alarm records (FA006)

Please refer to the following contents besides the operation steps

Steps Display after operation Opi::mn Operation

1 F H : .' L,’ : { E Press the F key to select the auxiliary function.

2 :- ,q ,L-' L,’ E. u n UP or DOWN key display "FA006".

3 r ) . . . ,
g ,. L L '- Press S key, and the display content is shown in the left figure.

= Press F to delete the alarm record.

4 }' ,. L 2 ,- E "donE" will flash and return to the display on the left after the
= = deletion is completed.

5 F H g L',' E. E Press the S key again to return to the display of "FA006".

8.4.7 Absolute value encoder Setup ( initialization ) ( FA008 )

Please refer to the following contents besides the operation steps

Steps Display after operation Ople(r:;:lon Operation
1 F H :.‘ L,’ :" E Press the F key to select the auxiliary function.
2 F ,q L,n L,' E u n UP or DOWN key display "FA008".
3 F’ "l ] [] E Press S key, and the display content is as shown in the left
[N N | figure, and "PGCL1” is displayed.
4 F’ E E : '-. u Press and hold the UP key until PGCLS5 is displayed.
Press F key to start setting (initializing) the absolute value
5 _: F E encoder.
L D l'l | S "donE" flashes for about 1 second after the setting
(initialization) is completed.
(N ol nl T , ] bt ar T onE" s o
6 L1 L 2 -' - Return to the display of "PGCL5” after "donE" is displayed.
7 }- H E E E E Press the S key again to return to the display of "FA008".

63



8.4.8 Automatic Adjustment of Analog (Speed and Torque) Command Bias (FA009)

Please refer to the following contents besides the operation steps

Operation

Steps Display after operation - Operation
e ENE E . .
1 }-. 0 L0 A Press the F key to select the auxiliary function.
rir q u n A
2 F H AN UP or DOWN key display "FA009".
3 'l E Press S key, and the display content is as shown in the left
’. ': ~ - ':' figure, and "rEF_o” is displayed.
4 E F E "donE" will flash and then switch to the display on the left when
r - !3 the f key is pressed.
rri q E . . . .
5 F 2 L Press the S key again to return to the display of "FA009".

8.4.9 Manual Adjustment of Speed Command Bias (FAOOA)

Please refer to the following contents besides the operation steps

Operation

Steps | Display after operation key Operation

1 ": H : .' L,’ : " E Press the F key to select the auxiliary function.

2 F H L,' L',' H u n UP or DOWN key display "FAOOA".

3 - 3 Press S key, and the display content is shown in the left figure.
bt | Turn ON the servo from the outside to display the content on

4 -

=~ the left.

5 E L" L,' L',' L". E Press the S key to display the current offset.

6 KT 7 T ra E'l u n Press the UP or DOWN key to adjust and stop the servo motor.
LA AN This value is the offset.

. bt S (] d E "donE" will flash and then switch to the display on the left when

. ~ the f key is pressed.
8 F H L,' L',' H E Press the S key again to return to the display of "FAOOA".

8.4.10 Manual Adjustment of Torque Command Bias (FA00OB)

Please refer to the following contents besides the operation steps

Steps Display after operation Ople(r:;lon Operation
1 F H : .' L,’ : " E Press the F key to select the auxiliary function.
2 UP or DOWN key display "FA0Ob".
3 - ,L r q E Press S key, and the display content is shown in the left figure.
4 = }_ ’. q ) Turn ON the servo from the outside to display the content on

the left.
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Steps Display after operation Opi;a;:lon Operation
5 L" L-" E i',' E. E Press the S key to display the current offset.
6 rrranrinrs -: u n Press the UP or DOWN key to adjust and stop the servo motor.
L0 A0 A0 A0 N This value is the offset.
7 = ) ] E "donE" will flash and then switch to the display on the left when
. . ': "~ .' the f key is pressed.
(T o7 raryL| . . . .
8 ‘, Press the S key again to return to the display of "FA0Ob".

8.4.11 Automatic Adjustment of Offset of Motor Current Detection Signal ( FAOOE )

Please refer to the following contents besides the operation steps

Steps Display after operation Op(la(Z:lon Operation
| g };l Irnr E " _
1 ‘- AT N Press the F key to select the auxiliary function.
ogrri o u n S .
2 F '] AN £ UP or DOWN key display "FAOOE".
r E i . ) )
3 L ,- - D Press S key, and the display content is shown in the left figure.
[ When the F key is pressed, the offset is automatically adjusted.
4 L ‘- _ n E After the adjustm(_ant is completed, the left display will be
returned after flashing "donE".
g 1 ri F E . . " "
5 } ,q TR N =g Press the S key again to return to the display of "FAOOE".

8.4.12 Write inhibit setting of parameters ( FA010 )

Please refer to the following contents besides the operation steps

Operation

Steps Display after operation -~ Operation
| g };l rirri E . ,
1 ‘- AN NN Press the F key to select the auxiliary function.
oart l'l. u n T .
2 F ,-l Ll 1Ll UP or DOWN key display "FA010".
iriririri E . : : :
3 F L0 A0 e Press S key, and the display content is shown in the left figure.
Press the UP or DOWN key to set to any of the following values.
4 F’ ,n :" r1 { u n "P.0000": Allowed to Change [Factory Settings]
A0 AN AN 0
‘ "P.0001": no change
Press F to confirm the setting. After the setting is completed,
5 F F’ 1 101 E flash "donE" and return to the display on the left.
(X} (X ] (Note) "Error" is displayed if it is set to a value other than

"P.0000" and "P.0001".

8.4.13 Displays the motor model (FA011)

Please refer to the following contents besides the operation steps

Steps

Display after operation

Operation
key

Operation
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Operation

Steps Display after operation - Operation

| g H i E . .

1 ‘- AN AN Press the F key to select the auxiliary function.
r'n ¢« 1« u n . " "

2 F H T UP or DOWN key display "FA011".
3 e o 1§ E Press the S key to display the current motor code. The display

L,. '-.' j (X ] content will be shown in the left figure.
4 " L-: E E E E Press F key to display the current servo internal parameter 1.

aJriririri E . .
5 £ L0 A0 A0 0 Press F key to display the current servo internal parameter 2.
6 4 re (ri E Press F key to display the current servo internal parameter 3.

2403 0
7 L" L-: E j E E Press F key to display the current servo internal parameter 4.

rri i« E E . .
8 5 AN ] ¢ 0 Press F key to display the current servo internal parameter 5.
9 Fl re 1 E’ ' E Press F key, the current motor capacity is 850W,and the unit is
LA =1 10W.

- rirn g E .
10 t Ll ': Press F key, the encoder resolution.

| g };l Irnr E : . . .
11 ‘- K] L) X Press the S key again to return to the display of "FA011".

8.4.14 Display software version (FA012)

Please refer to the following contents besides the operation steps

Steps Display after operation Op(;:(;a;lon Operation
| g H rrinri E . :
1 ‘- [N L [h] Press the F key to select the auxiliary function.
2 F F: ri E‘ u n UP or DOWN key display "FA012"
Ll '
3 1 1 -: E Press S to display the servo-driven software version, as shown
r Ll q 3 = in the left figure.
| 3 B Y R E E . _
4 u [ g 0 1 Press the F key to display the FPGA version.
5 F H L,' " ':' E Press the S key again to return to the display of "FA012".

8.4.15 Single parameter adjustment (FA203)

Please refer to the following contents besides the operation steps

Steps Display after operation Opirea;lon Operation
(1t E . _
1 F h AN AN Press the F key to select the auxiliary function.
O oJrn un . " .
2 I3 n £ [N 3 UP or DOWN key display "FA203".
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Operation

Steps Display after operation - Operation
( 1 E : . . _
3 n L Press S key, and the display content is shown in the left figure.
d ""' Press the UP or DOWN key to set the adjustment mode.
= TUNING MODE(Adjust the strength of the setting)
4 4 * u n 0: Pay attention to the adjustment of stability.
( 1. Pay attention to responsive adjustment.
':" q (Note) TYPE (Rigid type) is fixed as "2".
{ ] In the non-servo ON state, a servo ON (/S-ON) signal is input
5 D ;l - from the upper device.
In the servo ON state, proceed to step 6.
6 y K17 g i7l| n Press S key to display single parameter gain data as shown on
g N ¥ | [ ] the left.
When the UP key or DOWN key is operated to change the single
parameter gain value, the actual servo gains (Pn100, Pn101,
7 L ,‘-" E 5 E u n Pn102, Pn401) also change simultaneously.
= This function judges the response result by the customer, and
the adjustment ends when the customer is satisfied.
Press F key to save the calculated 4 gains into the parameters.
) 1 1 [ After the adjustment is normally completed, the left display will
8 ) L8 L0 5 Th E be returned after flashing "donE".
S (Note) Please enter Step 9 when the calculated gain is directly
ended without saving.
oo Jrt i E . : . .
9 I H £’ e 3 Press the S key again to return to the display of "FA203".

8.4.16 EasyFFT ( Fn206 )

Please refer to the following contents besides the operation steps

Steps Display after operation Opir:;lon Operation
1 Ly 1 riri Press the F key to select the auxiliary function.
L0 L0 0
2 -1 UP or DOWN key display "FA206".
C 0
3 [] [ Y] 5 E Press S key, the display content is as shown in the left figure,
2 n. | ¥ | e and enter the command amplitude setting mode.
Press the UP or DOWN key to set the command amplitude.
Command amplitude setting range: 1-800
(Note) 1. When setting EasyFFT for the first time, do not change
the setting of command amplitude, and start from the
initial setting of "15".If the command amplitude is
4 [] 1 q E.i| u n increased, the detection accuracy will be improved, but
2 I'i. Ly [P the vibration and noise generated by the machine will
become larger in a short time. Please gradually
increase the amplitude value and make changes while
observing the situation when changing the command
amplitude.
2. The set command amplitude is stored in Pn456.
5 F E Press and hold the S key to enter the operation preparation
. state.
6 ﬂ Press F key to enter servo ON state. At this time, if you want to
. . ~ o M turn OFF the servo, press F key. Return to step 5.
In the servo ON state, press the UP or DOWN key, and the
— servo motor will rotate forward and reverse several times with a
7 E :— F .!: u n maximum amplitude of 1/4 rotation (within 10mm in the case of

linear servo motor). The running time is about 2 seconds. During
operation, the display on the left will flash.
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Steps

Display after operation

Operation
key

Operation

(Note) 1. Press the F key to return to step 5 when stopping the
action.
2. The servo motor moves slightly and makes a sound at
the same time. For safety, please do not approach the
machine.

After the detection process is normally completed, the "E_FFt"
display stops blinking and shows the detected resonance
frequency. If the check-out fails, "F----" is displayed.

When setting the check-out result, you must proceed to step 9.
If only the resonance frequency is confirmed without setting the
detection result, press the S key to return to step 2.

< Important >

Even if the detection ends normally, if the running time exceeds
2 seconds, the detection accuracy may be insufficient. If the
command amplitude is increased to slightly greater than "15"
and then executed again, the detection accuracy may be
improved. However, after the command amplitude is increased,
the vibration and noise generated by the machine will become
larger in a short time. Please gradually increase the amplitude
value and make changes while observing the situation when
changing the command amplitude.

T o M

Press F key and it will be automatically set as the best notch

filter corresponding to the detected resonant frequency. After the

notch filter is normally set, "donE" flashes and returns to the left
display. When the 1st notch filter frequency has been set, the
2nd notch filter frequency (Pn40C) will be automatically set in

(PN 408.0 = (JO1).Press F again to return to step 5.

(Note) 1. When the notch filters of section 1 and section 2 have
been set, it is not possible to set the notch filter at
(Pn408=n.[J1[1).

2. When the notch filter frequency detected by this
function is not used, Pn408.0= [CJOCICIO is set.

10

rAcLb

Press the S key again to return to the display of "FA206".

8.4.17 Load Inertia/Mass Detection (FA208)

Please refer to the following contents besides the operation steps

. . (0] ti .
Steps Display after operation pirez;lon Operation
N S’ S’ N/ S’
1 :- H : " L: : " E Press the F key to select the auxiliary function.
AR AR
2 F ,q ,-' ::" Hi u n UP or DOWN key display "FA208".
3 [] =7 ri E Press S key, and the display content is as shown in the left
L. —-. e figure. Enter the load inertia/mass pushing distance setting.
4 [] =7 rq u n Press the UP or DOWN key to set the moving distance.
. [ g ] Unit: cail (rotating motor) mm (linear motor)
5 [] b b E Press and hold the S key to enter the operation preparation
| =f. AN A state.
6 [] E Press S key to enter servo ON state. At this time, if you want
. } ©~ an to turn OFF the servo, press S key. Return to step 5.
Press the UP or DOWN key in the servo ON state, and the
— servo motor will rotate forward and reverse several times
7 d 0 n }- u n within the set moving distance (within 10mm in the case of
linear servo motor). The running time is about 8 seconds.
During operation, the display on the left will flash.
q 7 The flicker is stopped and the detected load inertia/mass
8 P | TN b -- percentage is displayed after the detection process is normally
3} completed. If the check-out fails, "J.----" is displayed.
9 F H ‘-‘ "_" H E Press the S key again to return to the display of "FA208".
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Chapter 9 Maintenance

9.1 Inspection and component replacement

The inspection of servo drive and component replacement will be described below.

9.1.1 Inspection

Servo drive does not need routine inspection, but the following items need to be inspected at least once a

year.

Insip;grc;mn Check interval Maintenance essentials Handling in case of failure
Appearance . . Please wipe with cloth or clean with air
inspection At least once a No garbage, dust, oil stains, etc. gun.

Looseness of | year Terminal blocks, connector mounting . .
screws screws, etc. shall not be loosened. Please tighten it further.

9.1.2 Battery Replacement

When the battery voltage is below about 3V, "encoder battery alarm (A.830)" or "absolute encoder battery
abnormality alarm (A.930)" will be displayed.

When this alarm or warning is displayed, the battery needs to be replaced.

Battery Alarm/Warning Settings

Whether to display alarm or warning is set by alarm/warning of battery undervoltage (Pn 008 = n. CICICIX).

Parameter Meaning Ef{ﬁ]ﬁgve Category
n.0J000
PNO0S [Fa(_:tory An alarm is displayed when the battery voltage drops (A.830). Power Setup
setting] restart
n.0J00O1 An alarm is displayed when the battery voltage drops (A.930).

*When Pn008=n.1C1CI0 is set
*After switching on the power supply and outputting a servo alarm (ALM) signal for up to 5 seconds, monitor
the battery voltage for 4 seconds.
Even if the battery voltage drops below the specified value after 4 seconds, no alarm will be displayed.
*When Pn008 = n. JOI1 is set
After the power supply is turned on and the servo alarm (ALM) signal is output for up to 5 seconds, the
battery voltage will always be monitored.

ON

Control power OFF
ALM signal

Alarm status  paximum 5 Normal status

seconds 4 seconds
- -

When the alarm
shows Pn008 = n.
0oodo

When the alarm
shows Pn008 = n.
Ooo1 ) Battery voltage monitoring

Battery Replacement Steps

€ When installing the battery on the upper device

1. Only connect to the servo drive control power supply.

2. Remove the used battery and install the new battery.

3. Please turn off the servo drive control power supply to cancel the "A.830 (Encoder Battery Alarm)" display.
4. Connect to the servo drive control power supply again.

5. Confirm that the alarm display disappears and the servo drive can operate normally.
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€ When using encoder cable with battery unit

1. Only connect to the servo drive control power supply.

Q
If the battery is removed after the servo drive control power supply is OFF (including when the encoder
cable is removed), the memory data in the absolute value encoder will be lost.

Important

2. Open the outer cover of the battery unit

3. Remove the used battery and install the new battery.

Encoder cable for absolute value encoder

4 Y7+ Servo unit side connector

Battery unit Lithium battery

4. Cover the outer cover of the battery unit.

5. Please turn off the servo drive power supply to cancel the "A.830 (Encoder Battery Alarm)" display.
6. Connect to the servo drive power supply again.
7. Confirm that the alarm display disappears and the servo drive can operate normally.

9.2 Alarm display

When the servo drive is abnormal, the LED of the panel display unit displays the Alarm number.
The Alarm number that is occurring is shown below and is displayed in the panel display area.

Example: When "A.20" alarm occurs, it will display:

RIOIZ10)

9.2.1 Warning list

The Alarm name, Alarm content, stop method when alarm occurs and whether alarm reset is possible
according to the order of Alarm numbers are listed in the alarm list lists.

Whether the alarm can be reset

Yes: the alarm can be released through alarm reset. However, if the alarm factor still exists, it cannot be
released.

No: The alarm cannot be released.
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Alarm list

e Alarm | Alarm
e Alarm name Alarm content stop reset
mode | Whether
A.020 Parameter and check exceptions The data of internal parameters of servo drive is abnormal. Gr.l No
A.021 Parameter format exception The data format of internal parameters of servo drive is abnormal. Gr.l No
A.022 System and check exceptions The data of internal parameters of servo drive is abnormal. Gr.l No
A.030 The main circuit detection unit is Various detected data of the main circuit are abnormal. Gr.l May
abnormal.
A.040 Parameter setting exception Out of set range. Gr.l No
A.042 Parameter combination exception The combination of multiple parameters is out of the set range. Gr.l No
A.050 Combination error Outside the combinable motor capacity range. Gr.l May
A.051 The product does not support Alarms |Unsupported products are connected. Gr.l No
A.0bO Servo ON command invalid alarm A servo ON command is sent from the upper device after performing the auxiliary Gr1 May
function of energizing the motor.
A.100 Overcurrent detection Power transistor overcurrent or heat sink overheating. Gr.l No
A.101 Motor overcurrent detection A current exceeding the allowable current flows through the motor. Gr.l No
A.300 Regeneration anomaly Regenerative faults. Gr.l May
A.320 Regeneration overload Regeneration overload occurred. Gr.2 May
A.330 Main circuit power supply wiring error The setting of AC power input/DC power input is incorrect. The power cord is wired G May
incorrectly.
A.400 Overvoltage The main circuit DC voltage is abnormally high. Gr.l May
A.410 Under voltage The DC voltage of the main circuit is insufficient. Gr.2 May
A.510 Over speed The motor speed exceeds the maximum speed. Gr.l May
A.520 Vibration alarm Abnormal vibration of motor speed is detected. Gr.l May
A.521 Automatically adjust alarm Vibration is detected in the automatic adjustment of the adjustment-free function. Gr.l May
A.600 g:g?;ign ESM' requires  exception A state transition request that cannot be converted from the current state was received. | Gr.1 May
A.601 Undeﬁr_\ed ESM requires  exception An undefined state transition request was received. Gr.l May
protection
A.602 Boot _state requires  exception Bootstrap state transition request received. Gr.l May
protection
PLL has not completed exception|The phase combination of communication and servo is still unable to be completed after
A.603 - P Gr.l May
protection synchronization is started for 1s.
A.604 PDO watchdog exception protection |When SP or OP, bit10 of ESC register 0200h is not ON within the specified time. Gr.l May
A.605 ESC hardware initialization error ESC hardware initialization error. Gr.l May
A.606 PLL exception protection ESM status is SP or OP, and the communication and servo phases do not match. Gr.l May
Abnormal protection of synchronous|SYNCO or IRQ interrupt processing timed out after synchronization processing was
A.607 . Gr.l May
signals completed.
A.610 ;?;eczi;ne period  set  abnormal Unsupported synchronization period (SYNCO) is set. Gr.l May
A.611 Mailbox Set Exception Protection SMO/1 of mailbox is set incorrectly. Gr.l May
A.614 PDO _Watchdog Sets  Abnormal PDO watchdog setting error. Gr.l May
Protection
A.615 DC set exception protection DC setting error. Gr.l May
A.616 SM ev_ent mode setting exception Unsupported SM events are set. Gr.l May
protection
A.617 SM2/3 Set Abnormal Protection SM2/3 is set to an incorrect value. Gr.l May
A.620 CAN controller hardware error CAN transceiver hardware error Gr.l May
A.621 CANopen heartbeat timed out Monitor heartbeat time loss or timeout Gr.l May
A.622 (_:ANopen synchronization  frame Synchronization frame lost or timed out Gr.l May
timed out
A.650 -rlj—;(tieDcotion allocates exception The data size of the TXPDO map exceeds 32 bytes. Gr.l May
A.651 RxPDO assigns exception protection. | The data size of the RxPDO map exceeds 32 bytes. Gr.l May
A.652 Lost link exception protection After ESM leaves Init state, Port0 or 1 appears lost link state. Gr.1l May
Overload (instantaneous maximum|lt runs for several seconds to tens of seconds with a torque greatly exceeding the rated
A.710 Gr.2 May
load) value.
A.720 Overload (continuous maximum load) | Continuous operation is carried out with torque exceeding the rated value. Gr.1l May
A730/1 DB overload Due to_the action of DB (dynamic brake), the operating energy exceeds the capacity of G May
DB resistor.
A.740 LTE::LS:d current  limiting  resistor The main circuit power on frequency is too high. Gr.l May
A810 Encoder backup alarm Ilr;}irzgwer supply of the encoder is completely exhausted and the position data is G No
A.820 Encoder and check alarm The sum check result of encoder memory is abnormal. Gr.l No
A.830 Encoder battery alarm The voltage of the battery drops below the specified value after switching on the control Gri May
power supply.
A.840 Encoder data alarm Data inside encoder is abnormal. Gr.1l No
A.850 Encoder overspeed When the power supply is ON, the encoder rotates at high speed. Gr.l No
AbBA X';%Hfgr?uw communication| = . {ATROLINK Communication ASIC Failure 1 Occurred Gri| No
A.bbb X';g':grg LINK® communication |\ - ATROLINK Communication ASIC Failure 2 Occurred. Gr2 | No
A.C10 Out of control detection Servo motor out of control. Gr.l May
A.C20 Phase error detection Error detecting phase. Gr.l No
A.C22 Phase information is inconsistent Phase information is inconsistent. Gr.1l No
A.C90 Encoder communication failure There is no communication between encoder and servo drive. Gr.l No
A.C91 Abnormgl gcceleraltlmn of “encoder A failure occurred in the calculation of encoder position data. Gr.l No
communication position data
A.C92 E)r(\é::;«iaorncommun|cat|on timer The communication timer between encoder and servo drive has failed. Gr.l No
A.CAO Encoder parameter exception Parameters of encoder are corrupted. Gr.l No
A.ChO Encoder loopback check exception [The communication content with encoder is incorrect. Gr.l No
A.d0O Position deviation is too large In thg servo ON state, the position deviation exceeds the excessive position deviation Gri May
warning value (Pn520).
Adol Alarm  for  excessive  position|Servo ON is maintained when the position deviation in servo OFF exceeds the set value Gri Ma
) deviation when servo ON of the excessive position deviation warning value (Pn526) when servo ON. | Y
A.d02 Alarm for excessive positi ON|When the servo is ON in the position deviation accumulation state, the speed limit is| Gr.2 May
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deviation caused by speed limit when|executed by the speed limit value (Pn529 or Pn584) when the servo is ON. When a
servo is on position command is input in this state, the limit is not released and the set value of the
warning value (Pn520) for excessive position deviation is exceeded.
A.d10 Excessive dgy|at|0n between motor In full closed loop control, the deviation between motor and load position is too large. Gr.2 May
and load positions
A.d30 Location data is too large The position feedback data exceeds 1879048192. Gr.l No
A.E02 MECHATROI.JNK . Internal MECHATROLINK communication and servo drive synchronization are abnormal. Gr.l May
Synchronization Exception 1
A.E40 gjﬁgpgz?l'lNK transmission cycle The transmission period of MECHATROLINK communication is set incorrectly. Gr.2 May
The address setting of R .
A.E42 MECHATROLINK station is abnormal The address of MECHATROLINK Station is set incorrectly. Gr.2 No
A.E50* ZAXEESQLROUNK synchronization Synchronization exception occurred in MECHATROLINK communication. Gr.2 May
A.E51 ;\;Ilie%HATROLINK synchronization Synchronization failure occurred in MECHATROLINK communication. Gr.2 May
A.E60* M.ECHATRO.L.INK communication MECHATROLINK Communication failure occurs continuously during communication. Gr.2 May
failure (receiving error)
A.E61 Zig:;‘;z?LlNK transmission cycle Abnormal transmission period occurred in MECHATROLINK communication. Gr.2 May
MECHATROLINK did not receive|Unreceived synchronization frames occur continuously in MECHATROLINK
A.E63 o o Gr.2 May
synchronization frames communication.
A.Ed1 Command execution timed out MECHATROLINK command timeout error occurred. Gr.2 May
AF10 Power cord phase loss When the main loop power supply is ON, the low voltage state of one of the three phases Gr2 May
lasts for more than 1 second.

* This Alarm will not be saved in the Alarm record. Only on the panel display.

9.2.2 Cause of Alarm and Treatment Measures

The following table lists the cause of the alarm and the treatment measures. If the fault cannot be cleared after
processing according to the following table, please contact our agency or the nearest branch.

Alarm number:

AT FEGE Reason Confirmation method The treatment measures
Set the power supply voltage within the
i-lr—lzet}antan:(;ﬂ)lly voltage drops Measure the supply voltage. specification range, and perform initialization
v of the parameter setting value.
. . . . Re-enter parameters after initialization of
Power off when writing parameters Confirm the time of power failure. parameter settings.
A.020 : The number of writes to the parameter|Confirm whether parameter changes are|Replace the servo drive. Change the
Parameter and check|exceeded the maximum frequently made from the upper device. parameter writing method.
exceptions Misoperation occurs due to interference|Connect to the servo drive power supply
The data of internal|from AC power supply, grounding, static|again. When the alarm still occurs, it may|Take measures to prevent mutual interference.

parameters of servo
drive is abnormal.

electricity, etc.

be disturbed.

Due to gas, water droplets or cutting oil,
etc., the components inside the servo
drive have failed.

Confirm the setting environment.

Replace the servo drive.

Servo drive failure

Connect to the servo drive power supply
again. When the alarm still occurs, it may
be a fault.

Replace the servo drive.

A.021 :
Parameter
exception
(The data of internal
parameters of servo
drive is abnormal.)

format

The software version of the write
parameter is updated as compared to
the software version of the servo drive
where the alarm occurred.

Read the product information and confirm
whether the software versions are the
same. If the versions are different, an alarm
may occur.

Write the parameters of other servo drives
with the same software version and model,

and then switch on the power supply.

Servo drive failure

Replace the servo drive.

A.022 :

System parameters and
check exceptions

(The data of internal
parameters of servo
drive is abnormal)

The supply
instantaneously.

voltage drops

Measure the power supply voltage

Replace the servo drive.

The power supply was turned off in the
process of setting the auxiliary function.

Confirm the time of power failure.

Replace the servo drive.

Servo drive failure

Connect to the servo drive power supply
again. When the alarm still occurs, it may
be a fault.

Replace the servo drive.

A.030 :
Main circuit detection
unit failure

Servo drive failure

Replace the servo drive.

A.040 :
Parameter
exception
(beyond the set range)

setting

Servo capacity does not match servo
motor capacity

Confirm the capacity of servo drive and
servo motor
Quantity and combination.

Capacity of servo drive and servo motor
Match each other.

Servo drive failure

Replace the servo drive.

Outside the parameter setting range

Confirm the setting range of the changed
parameters.

Set the changed parameters to values within

the set range.

The electronic gear ratio setting value is
outside the set range

Verify that the electronic gear ratio is
0.001<(Pn20E/Pn210)< 64000.

Set the electronic gear ratio to
0.001< (Pn20E/Pn210) < 64000.

A.042 :
Parameter combination
exception

Since the electronic gear ratio (Pn20E
/Pn210) or servo motor is changed, the
running speed of the program JOG does
not conform to the set range.

Confirm whether the detection condition
formula ™ is true.

Reduce the value of the electronic gear ratio

(Pn20E/Pn210).

Since the program JOG moving speed
(Pn533) has been changed, the running
speed of the program JOG does not
conform to the set range.

Confirm whether the detection condition
formula ™ is true.

Increase the value of Pn533.

Due to the change of electronic gear
ratio (Pn20E/Pn210) or servo motor, the
moving speed of advanced automatic
adjustment does not conform to the set
range.

Confirm_whether the detection condition
formula “ is true.

Reduce the value of the electronic gear ratio

(Pn20E/Pn210).

A.050 :

Combination error
(outside the combinable
motor capacity range)

Servo drive capacity does not match
servo motor capacity

Confirm %SS Motor capacity

Servo drive capacity

Capacity of servo drive and servo motor
Match each other.

Servo drive failure

Replace the servo drive.

A.051 :
The product does not
support Alarms

The motor parameter file is not written
into the encoder (only when serial
conversion unit is not used)

Verify that the motor parameter file is
written into the encoder.

Write the motor
encoder.

parameter file

into the
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Alarm number:
Alarm name

Reason

Confirmation method

The treatment measures

A.0bO :
Servo ON command is
invalid alarm

After performing the auxiliary function of
energizing the motor, servo is sent from
the upper device ON(SV_ON) command

Connect to the servo drive power supply
again. Or perform a software reset.

A.100 :

Overcurrent detection
(overcurrent flows
through the power
transistor or heat sink to
overheat)

The main loop cable is incorrectly wired
or has poor contact.

Verify that the wiring is correct.

Modify the wiring.

Internal short circuit of main loop cable or
short circuit to ground occurred.

Verify that there is a short circuit between
UVW phases of the cable and between
UVW and ground.

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

Short circuit or short circuit to ground
occurs inside servo motor

Verify that there is a short circuit between
UVW phases of the motor terminals and
between UVW and ground.

It is possible that the servo motor is faulty.
Replace the servo motor.

Incorrect wiring or poor contact of
regenerative resistor

Verify that the wiring is correct.

Modify the wiring.

The dynamic brake (emergency stop due
to DB and servo drive) is used frequently
or DB overload alarm occurs.

Use frequency of DB is confirmed by power
consumption of DB resistor. Or use alarm
display to confirm whether DB overload
alarm has occurred (A.730 or A.731).

Change the type selection, operation method
and mechanism of servo drive to reduce the
use frequency of DB.

Regenerative resistance value is too
high

Confirm the frequency of use of the
regenerative resistor.

Discuss the operating conditions and loads
again.

The regenerative resistance value of
servo drive is too small

Confirm the frequency of use of the
regenerative resistor.

The regenerative resistance value is changed
to a value above the minimum allowable
resistance value for servo drive.

When the servo motor stops or runs at
low speed, it bears high load

Verify that the operating conditions are
outside the specifications of the servo drive.

Reduce the load borne by the servo motor. Or
at a higher operating speed.

Misoperation due to interference

Improve the interference environment such
as wiring and confirm whether there is any
effect.

Take measures to prevent interference, such
as correctly wiring FG. In addition, the wire
size of FG should be the same as that of servo
drive main loop.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.101 :

Motor overcurrent
detection

(The motor flows
through excess
capacity
Allowable current)

The main loop cable is incorrectly wired
or has poor contact

Verify that the wiring is correct

Modify the wiring.

Internal short circuit of main loop cable or
short circuit to ground occurred

Verify that there is a short circuit between
UVW phases of the cable and between
UVW and ground.

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

Short circuit or short circuit to ground
occurs inside servo motor

Verify that there is a short circuit between
UVW phases of the motor terminals and
between UVW and ground.

It is possible that the servo motor is faulty.
Replace the servo motor.

Short circuit or short circuit to ground
occurred inside servo drive

Verify that there is a short circuit between
UVW phases and between UVW and
ground at the servo motor connection
terminal of servo drive.

Replace the servo drive.

When the servo motor stops or runs at
low speed, it bears high load

Verify that the operating conditions are
outside the specifications of the servo drive.

Reduce the load borne by the servo motor. Or
at a higher operating speed.

Misoperation due to noise

Improve the noise environment such as
wiring and setting, and confirm whether
there is any effect.

Take anti-interference measures, such as
correctly wiring FG, etc. In addition, the wire
size of FG should be the same as that of servo
drive main loop.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive

A.300 :
Regenerative faults

The regenerative resistance capacity
(Pn600) is set to a value other than "0,
and no regenerative resistance is
installed

Confirm the connection of external
regenerative resistor and the value of
Pn600.

Connect external regenerative resistor or set
Pn600 (regenerative resistor capacity) to 0
when regenerative resistor is not needed.

No external regenerative resistance

Confirm external regenerative resistor or
regenerative power resistance device
connection and Pn600 value.

Set the appropriate value for Pn600 after
connecting the external regenerative resistor,
or set Pn600 to O after connecting the
regenerative resistor device.

The jumper wire of the regenerative
resistor connection terminal B2-B3 falls
off

Confirm the wiring of the power terminal
jumper.

Correct wiring of jumper wires.

Poor connection, falling off or
disconnection of external regenerative
resistor

Confirm the wiring of the external
regeneration resistor.

Correct wiring of external regenerative
resistor.

Servo drive failure

In the state that the main loop power supply is
not turned on, the servo drive control power
supply is turned on again. When an alarm still
occurs, replace the servo drive.

A.320 :
Regeneration overload

Power  supply voltage exceeds
specification range

Measure the supply voltage.

Set the power supply voltage within the
specification.

External regenerative resistance value or
regenerative resistance capacity is
insufficient or in continuous regenerative
state

Reconfirm  operating conditions  and
capacity.

Change the regenerative resistance value and
regenerative resistance capacity. Adjust the
operating conditions again.

Continuously bears negative load and is
in continuous regeneration state

Confirm the load applied to the running
servo motor.

Discuss the system including servo,
mechanical and operating conditions again.

The capacity set in Pn600 (regenerative
resistance capacity) is smaller than the
capacity of external regenerative
resistance

Confirm the connection of regenerative
resistor and the value of Pn600.

Correct the Pn600 setting.

The value set in Pn603 (regenerative
resistance value) is smaller than the
external regenerative resistance value

Confirm the connection of regenerative
resistor and the value of Pn603.

Correct the Pn603 setting.

Excessive external regenerative
resistance

Verify that the regenerative resistance
value is correct.

Change it to the correct resistance value and
capacity

Servo drive failure

Replace the servo drive.

A.330 :

Main  circuit  power
supply  wiring  error
(detected when main
circuit power is turned
on)

The power supply voltage inside the
servo drive is too high, and the
regenerative resistor is disconnected.

Measure the resistance value of the
regenerative resistor with a measuring
instrument.

Replace the servo drive when using the
regenerative resistor built into the servo drive.
When using an external regenerative resistor,
replace the regenerative resistor.

When setting AC power input, DC power
is input

Verify that the power supply is DC.

Make the set value of the power supply
consistent with the power supply used.

When setting DC power input, AC power
is input

Verify that the power supply is AC.

Make the set value of the power supply
consistent with the power supply used.

The regenerative resistance capacity
(Pn600) is set to a value other than "0"
and no regenerative resistance is
installed

Confirm the connection of external
regenerative resistor and the value of
Pn600.

Connect an external regenerative resistor or
set Pn600 to 0 when no external regenerative
resistor is required.

Servo drive failure

Replace the servo drive.
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Alarm number:

A PR Reason Confirmation method The treatment measures
Power lsupply voltage  exceeds Measure the supply voltage. Adjust the A;{DCA power supply voltage to the
specification range product specifications.
Improve the power supply condition and
The power supply is in an unstable state Measure the supply voltage switch on the servo drive power again after
or is affected by lightning strike pply ge. installing surge suppressor. When an alarm
still occurs, replace the servo drive.
When the AC power supply voltage
exceeds the specification range,|Confirm the power supply voltage, speed|Adjust the AC power supply voltage to the
A400 - acceleration and deceleration are carried|and torque in operation. product specifications.
! : out
Overvoltage External regenerative resistance value is|Confirm the operating conditions and|Confirm that the rotational inertia ratio or mass

(Overvoltage Detected

by Main Circuit Power larger than operating conditions regenerative resistance value. ratio is within the allowable range.

Operate in a state where the allowable
moment of inertia ratio or mass ratio is
above the allowable moment of inertia|Confirm that the rotational inertia ratio or
ratio or mass ratio to confirm that the|mass ratio is within the allowable range.
moment of inertia ratio or mass ratio is
within the tolerance

Supply in Servo Drive)

Extend deceleration time or reduce load.

In the state that the main loop power supply is
not turned on, the servo drive control power
supply is turned on again. When an alarm still
occurs, replace the servo drive.

Servo drive failure -

Adjust the power supply voltage to the normal

Supply voltage below specification Measure the power supply voltage. range

A.410 :

Under voltage Power supply voltage drops during

(The power supply part|operation Measure the power supply voltage. Increase power supply capacity.

of the main loop inside
the servo drive detects

If the instantaneous stop holding time (Pn509)

Instantaneous power failure occurred Measure the power supply voltage. . =
P P PPy 9 is changed, it is set to a smaller value.

the undervoltage) Servo drive fuse blown - Replace the servo drive
Servo drive failure - Replace the servo drive.
U, V, W phase sequence error of motor . - Confirm whether there is any problem with the
wiring Confirm the connection of servo motor. motor wiring.
A.510 : The command input value exceeds the X . . .
Over speed overspeed value Confirm the input command. Lower the command value. Or adjust the gain.

(Motor speed is above Reduce the speed command input gain and

The motor speed exceeds the maximum

the highest speed) speed Confirm the waveform of motor speed. adjust the servo gain. Or adjust operating
conditions.
Servo drive failure - Replace the servo drive.

Confirm the abnormal sound of the motor

Abnormal vibration of motor speed is and the speed and torque waveforms

Reduce motor speed. Or reduce the speed

detected during operation. loop gain (Pn100).
A.520 : The value of the moment of inertia ratio X - - ’ R -
Vibration alarm (Pn103) is larger than the actual value or r(;(;ir(;flrm the moment of inertia ratio or mass (C}::%r;%%t)ly set the moment of inertia ratio
varies greatly ) i
Vibration detection value (Pn312) is|Verify that the vibration detection value|Set the vibration detection value appropriately
inappropriate (Pn312) is appropriate. (Pn312).
A.521: Reduce the load below the allowable moment
Automatically adjust|The motor vibrates greatly when using . of inertia ratio, or increase the load value set
alarm the adjustment-free function Confirm the waveform of motor speed. by the adjustment-free value to reduce the
(Custom adjustments, rigidity value.
EasyFFT, no - The processing method described in the
adjustment  Vibration ;2%;?ﬁ]?gt\ggzagjsg'rzegy);r\gheg rfg?%?g] Confirm the waveform of motor speed. operation steps for implementing each
detected in function) ) Y p i function.

Motor wiring, encoder wiring or poor
A.710 : connection

Confirm whether there is any problem with

Confirm wiring. - o
9 motor wiring and encoder wiring.

Overload
(instantaneous
maximum load)

Discuss load conditions and operating
conditions again. Or reconsider the motor
capacity.

The operation of the motor exceeds the|Confirm the overload characteristics and
overload protection characteristic operation commands of the motor.

A.720 : The motor is not driven due to

Overload  (continuous|mechanical  factors, resulting  in Confirm the operation command and motor

Improve mechanical factors.

maximum load) excessive load during operation speed.
Servo drive failure - Replace the servo drive.
A.730 : ;I(’)r:iemotor is being driven by external Confirm operation status. Do not drive the motor by external force.
gg%ﬁénoad . . Try the following measures.
(Excessive power The rotating or operating energy when|., usage frequency of DB is confirmed by |’ Reduce the command speed of servo motor.

DB stops exceeds the capacity of DB * Reduce the rotational inertia ratio or mass

consumption of the power consumption of DB resistor.

: resistor ratio.
gg?:chc:i) brake » Reduce the number of DB stops.
Servo drive failure - Replace the servo drive.

A.740: Impulse Current|The allowable number of inrush current

Limiting Resistance|limiting resistors when the main loop - Lower the ON/OFF frequency of the main loop

power supply.

Overload power supply is ON/OFF is exceeded

(The main circuit power

on frequency is too|Servo drive failure - Replace the servo drive.
high)

Turn on the power supply of absolute|Confirm whether the power is switched on Setting operation of encoder is carried out

value encoder for the first time for the first time.
A.810 : The encoder cable was removed and|Confirm whether the power is switched on|Confirm the connection of the encoder and set
Encoder backup alarm |then connected for the first time. the encoder.

(only detected when|The servo drive control power supply
absolute value encoder|(+5V) and battery power supply have

After power supply to the encoder is restored

Verify that the encoder connector battery (battery replacement, etc.), the encoder is set

and connector status are correct.

is connected both failed up.
(Detected on encoder When the alarm cannot be released even if
side Absolute value coder fault - the setting operation is performed again,
replace the servo motor.

Servo drive failure - Replace the servo drive.
A.820 : Reset encoder. When it still occurs frequently,
Encoder and check|Encoder failure - it is possible that the servo motor fails.
alarm  (Detected on Replace the servo motor.
encoder side ) Servo drive failure - Replace the servo drive.
A.830 - The battery is not well connected and not Confirm battery connection. Connect the battery correctly.

Encoder battery alarm |connected

(The absolute value|The battery voltage is lower than the

encoder battery voltage|specified value (2.7 V) Measure the battery voltage. Replace the battery.

is below the specified
value)

Servo drive failure - Replace the servo drive.
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Alarm number:

A PR Reason Confirmation method The treatment measures
Connect to the servo drive power supply
A.840 : Encoder malfunction - again. When an alarm still occurs, replace the

Encoder data alarm
(Detected on encoder
side )

servo motor or encoder.

Incorrect operation of encoder due to
interference, etc

Correct wiring of encoder periphery
(separating encoder cable from servo motor
main loop cable, grounding treatment, etc.).

A.850 :

Encoder overspeed
(detected when the
control power is turned
on)

(Detected on encoder
side )

When the control power supply is turned
on, the motor rotates at a speed of 200
min or more (when rotating the servo
motor)

Confirm the motor speed when the power
supply is turned on through the motor
rotation speed.

Adjust the rotation speed of servo motor to
less than 200min™, and then switch on the
control power supply.

Encoder failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo motor or encoder.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.bBA : .
MECHATROLINK Servo  drive  MECHATROLINK ) g";}',le%tvﬁé’n g‘nealfif:r‘]’c’stiﬁg‘éiufso‘?’grlai‘éptpr%’
Communication  ASIC|communication failure 9 -d . » rep
fault 1 servo drive.

Take the following anti-interference measures.
Ab6b - Due to interference, MECHATROLINK ) Correct the connection of communication

MECHATROLINK

communication caused misoperation.

cable or FG.
Install ferrite cores on communication cables.

Communication  ASIC Connect to the servo drive power supply
fault 2 ?ggr%unicat?(m?ailure MECHATROLINK - again. When an alarm still occurs, replace the
servo drive.
U, V, W phase sequence error of motor Confirm the wiring of motor. Confirm whether there is any problem with the
wiring motor wiring.
Whether there is no problem with the wiring of
A.C10: the motor, if the alarm still occurs after the

Out of control detection
(detected when servo is
ON)

Encoder failure

power is switched on again, it may be the fault
of the servo motor or encoder. Replace the
servo motor or encoder.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.C20 :
Phase error detection

Linear encoder signal level low

Confirm the voltage of the linear encoder
signal

Installation of reading head of fine grating
ruler. Or replace the linear encoder.

The positive counting direction of the
linear encoder does not match the
positive direction of the motor rotor

Confirm the setting of Pn080=n.000XO
(motor phase sequence selection) and the
installation direction of linear encoder and
motor rotor.

Change the setting of
Pn080=n.00OXO.Reinstall the linear encoder
and motor rotor.

The magnetic pole sensor signal is

disturbed

Correct FG wiring. Implement anti-interference
countermeasures for magnetic pole sensor
wiring.

A.C21:
Magnetic pole sensor
failure

Linear encoder grating scale pitch
(Pn282) setting error

Confirm linear encoder

(Pn282).

grating pitch

Confirm the specifications of linear encoder
and set the value correctly.

The magnetic pole sensor is exposed
outside the motor stator

Confirm magnetic pole sensor.

Reinstall the motor rotor or stator.

Incorrect wiring of magnetic pole sensor

Confirm the wiring of magnetic pole sensor.

Correct the wiring of magnetic pole sensor.

Magnetic pole sensor failure

Replace the magnetic pole sensor.

A.C22:
Phase information
inconsistent

is

Servo unit and linear encoder
Phase information is different

Perform magnetic pole detection.

A.C50 :
Magnetic pole detection
failed

Parameter setting incorrect

Confirm the specifications of the linear
encoder and the status of the feedback
signal.

The settings of linear encoder grating pitch
(Pn282) and motor phase sequence selection
(Pn080 = n.0OOXO) may not be consistent
with the state of the device.Set parameters
correctly.

The grating scale signal is disturbed

Confirm that the serial conversion unit, FG
of servo motor and FG of servo unit are
connected, and FG of servo unit is
connected with FG of power supply. In
addition, it is confirmed that the cable of the
linear encoder is indeed shielded. Confirm
whether the detection command is
repeatedly output in the same direction for
many times.

Take appropriate anti-interference measures
for cables used for linear encoders.

The motor rotor is subjected to external
force

Even if the detection command is 0 and the
speed feedback is not 0 when external force
such as cable tension is applied to the motor
rotor, and it cannot be detected smoothly.
Reduce the external force so that the speed
feedback is 0. Increase the magnetic pole
detection speed loop gain (Pn481) when the
external force cannot be reduced.

Linear encoders have low resolution

Confirm whether the pitch of linear encoder
grating ruler is within 100 m.

When the pitch of linear encoder grating scale
is more than 100m, the servo unit cannot
detect the correct speed feedback. Use high
precision linear encoder grating scale pitch
(within 40m is recommended). Or increase the
magnetic pole detection command speed
(Pn485). However, the motor operation range
when magnetic poles are detected becomes
larger.

A.C51:
Over-travel  detection
when magnetic pole is
detected

Over-travel signal is detected when
magnetic pole is detected

Confirm the overtravel position.

Connect the over-travel signal. Magnetic pole
detection is carried out at the position where
the over-travel signal cannot be detected.

A.C52:
Magnetic pole detection
is not complete

Servo ON in the following states

* When magnetic pole detection is not
completed

* When/p-det is not entered

Input /P-DET signal.

A.C53:

The magnetic pole
detection is beyond the
active range

The detection moving distance exceeds
the magnetic pole detection moving
range. ( Pn48E )

Expand the range of magnetic pole detection
activities (Pn48E). Or increase the pole
detection speed loop gain (Pn481).

A.C54 :
Magnetic pole detection
failed 2

Under external force

Increase the value of the magnetic pole
detection confirmation  thrust command
(Pn495). Increase the allowable range of
magnetic pole detection error (Pn498).
However, once the error tolerance range is
expanded, the motor temperature will rise.
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Alarm number:

Alarm name Reason Confirmation method The treatment measures
X Reconnect the power to the servo unit. It may

A.C80 : R h it It may
Encoder clearance|Encoder failure - € a servo motor or a linear encoder fault
exception when an alarm still occurs. Replace the servo

p . motor or linear encoder.
(Abnormal setting of R o e T
upper limit value of econnect the power to the servo unit. en

rotation number)

Servo unit failure

an alarm still occurs, it is possible that the
servo unit has failed. Replace the servo unit

A.C90 :
Encoder
communication failure

Poor contact or wrong wiring of encoder
connector

Verify the status of the encoder connector.

Insert the encoder connector again and
confirm the encoder wiring.

Encoder cable is broken, short-circuited,
or cable exceeding specified impedance
is used

Confirm the status of the encoder cable.

Use encoder cable of specified specification.

Corrosion caused by temperature,
humidity and gas; Short circuit caused by
water drops and cutting oil; Poor
connector contact caused by vibration

Confirm the use environment.

Improve the use environment and replace
cables. Even if this still cannot improve,
replace the servo drive.

Misoperation due to mutual interference

Correct wiring of encoder periphery
(separating encoder cable from servo motor
main loop cable, grounding treatment, etc.).

Servo drive failure

When connecting the servo motor to other
servo drives and turning on the control power
supply, if no alarm occurs, replace the servo
drive.

A.C91 :
Abnormal acceleration
of encoder

communication position
data

Encoder cables are embedded, cladding
is damaged, and signal lines are
disturbed

Confirm the status of encoder cables and
connectors.

Confirm whether there is any problem in the
laying of encoder cable.

Verify that the encoder cable is tied
together or too close to the high current
wire

Confirm the setting status of encoder cable.

Lay the encoder cable at a position not subject
to surge voltage.

The potential of FG changes due to the
influence of motor-side equipment
(welding machine, etc.)

Confirm the setting status of encoder cable.

Ground the machine and shunt FG.

The encoder's signal line is disturbed

Implement anti-interference countermeasures
for encoder wiring.

éﬁ((::giér T_he _enc_oder is subject to excessive Confirm usage. Reduce mechanical vit:ration. Install servo
communication  timer vibration impact motor or encoder correctly. i
exception Encoder failure - Connect to the servo _drlve power supply
Senvo drive failure ] again. When an alarm still occurs, replace the
servo motor or encoder.
A.CAO : Connect to the servo drive power supply
Encoder parameter|Encoder failure - again. When an alarm still occurs, replace the
exception servo motor or encoder.
Incorrect wiring and poor contact of ) Confirm whether there is any problem with
encoder encoder wiring.
Change the cable specification to double
Encoder cables have different stranded shielded wire or double stranded
specifications and are subject to - unified shielded wire with core wire of more
interference than 0.12 mm’ and tinned soft copper
stranded wire.
Encoder cable length is too long and is ) The longest connection distance of encoder
A.ChO - disturbed. cable is 50m.
Encoder The potential of FG changes due to the Confirm the status of encoder cables and|Ground the machine to prevent shunting to

Echo check exception

influence of motor-side
(welding machine, etc.)

equipment

connectors.

encoder side FG.

The encoder is subject to excessive
vibration impact

Confirm usage.

Reduce mechanical vibration. Install servo

motor or linear encoder correctly.

Encoder failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo motor or encoder.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.dOO :

Position deviation is too
large

(In the servo ON state,
the position deviation
exceeds position
deviation is too large
warning value (Pn520))

U, V, W wiring of servo motor is incorrect

Confirm the connection of servo motor main
loop cable.

Confirm whether the motor cable or encoder
cable has poor contact and other problems.

Position command speed too fast

Try to reduce the speed of the position
command before running.

Lower the position command speed or
command acceleration, or adjust the
electronic gear ratio.

Position command acceleration is too
large

Try to reduce the commanded acceleration
before running.

The acceleration of the position command is
reduced by the MECHATROLINK command.
Or select the position command filter
(ACCFIL) through the MECHATROLINK
command to smooth the acceleration of the
position command.

Relative to the operating conditions, the
warning value (Pn520) for excessive
position deviation is low

Verify that the warning value (Pn520) for
excessive position deviation is appropriate.

Correctly set the value of parameter Pn520

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive

A.dO1 :

When the servo ON
Warning of excessive
position deviation

Position deviation in servo OFF exceeds
Pn526 (warning value of excessive
position deviation when servo ON) is set
to keep servo ON

Confirm the position deviation when servo
OFF.

When the servo ON is correctly set, the
warning value of position deviation is too large
(Pn526).

A.dO2 :

When the servo ON
Position caused by
speed limit excessive
deviation alarm

When the servo is ON in the position
deviation accumulation state, the speed
limit is executed by the speed limit value
(Pn529) when the servo is ON. The
position command input in this state
exceeds the set value of the warning
value (Pn520) for excessive position
deviation

Set the correct position for excessive deviation
warning value (Pn520). Or set the speed limit
value (Pn529) at servo ON to the correct
value.

A.d10 :
Excessive deviation
between motor and

load positions

The rotation direction of the motor is
opposite to the installation direction of
the external encoder

Confirm the rotation direction of the motor
and the installation direction of the external
encoder.

Turn the installation direction of the external
encoder in the opposite direction, or set the
rotation direction of "external encoder usage
method (Pn002 = n.XOOO)" to the opposite
direction.

Load position of workpiece table and
installation failure of external encoder
joint

Confirm the external encoder joint.

The mechanical bonding is carried out again
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Alarm number:

A PR Reason Confirmation method The treatment measures
A.d30
Location data is too|Location data exceeds +1879048192 Confirm the input command pulse counter. [Revise operating specifications.
large
AEO02 - The transmission period of } The reason for the transmission cycle

‘ N MECHATROLINK has changed variation of the upper device is eliminated.

MECHATROLINK C T an T
Internal synchronization . . onnect 10 the servo drive power Supply

- Servo drive failure - again. When an alarm still occurs, replace the
exception 1 .

servo drive.

A.E40 :
MECHATROLINK MECHATROLINK transmission cycle|Confirm the transmission cycle setting of|Set the transmission period of

Transmission
setting failure

cycle

setting is out of specification range

MECHATROLINK.

MECHATROLINK to the correct value.

A.E42 :
MECHATROLINK
Station address setting
exception

The station address is outside the set
range

Confirm whether the rotary switches (S1,
S2) are within the range of 03 ~ EF.

Confirm the station address setting of the
upper device and set the rotary switches (S1,
S2) to the correct values (03-EF).

The same address exists in the

communication network

Confirm whether the same address exists
in the communication network.

Confirm the station address setting of the
upper device and set the rotary switches (S1,
S2) to the correct values (03-EF).

A.E50*3 :
MECHATROLINK
Synchronization

WDT data update of upper device is
abnormal

Confirm WDT data update of the upper
device.

Correctly update WDT data of upper device.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the

exception V
servo drive.
When  synchronous  communication
starts, the WDT data of the upper device|Confirm WDT data update of the upper .
A.E51 : is updated abnormally and synchronous|device. Correctly update WDT data of upper device.

MECHATROLINK
Synchronization failed

communication cannot be started

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.E60*3 :
MECHATROLINK
Abnormal
communication
(Receiving error)

of

MECHATROLINK wiring is incorrect

Confirm the wiring of MECHATROLINK.

Connect MECHATROLINK communication
cable properly. Connect the termination
resistor correctly.

MECHATROLINK received data
incorrectly due to mutual interference.

Take measures to prevent mutual interference.
(Adjust the wiring of MECHATROLINK
communication cable or FG. E.g. adding
ferrite cores to the MECHATROLINK
communication cable, etc.)

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.E61 :
MECHATROLINK
Abnormal transmission
period (Synchronization
Interval Abnormal)

The transmission period of|

MECHATROLINK has changed

Confirm the transmission cycle setting of
MECHATROLINK.

The reason for the transmission cycle
variation of the upper device is eliminated.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.E63 :
MECHATROLINK
Synchronization frame
not received

MECHATROLINK wiring is incorrect

Confirm the wiring of MECHATROLINK.

Connect MECHATROLINK communication
cable properly.

MECHATROLINK received data
incorrectly due to mutual interference

Take measures to prevent mutual interference.
(Adjust the wiring of MECHATROLINK
communication cable or FG. E.g. adding
ferrite  cores to the MECHATROLINK
communication cable, etc.)

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

éfﬁ?#;nd execution MECHATROLINK command timeout|Confirm the monitor status when executing|Set to not execute SV_ON and SENS_ON
timed out error occurred. the command. commands during motor operation.
- ] . - Confirm whether there is any problem with the
Poor connection of three-phase wires Confirm the wiring of power supply. power supply wiring.
" B Measure the voltage of each phase of the|Correct the imbalance of power supply
Three-phase power supply imbalance three-phase power supply. (change phase).
A.F10 : Single-phase AC power input (Pn00B =

Power cord phase loss

(When the main circuit
power supply is ON, the
low voltage state of one
of R, S and T phases
lasts for more than 1
second)

n.0J100) is not set and single-phase
power is input

Confirm  power
settings.

supply and parameter

Set correct power input and parameters.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

Poor connection or poor connection of
motor wiring

Confirm wiring.

Confirm whether there is any problem with the
motor wiring.

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, it is
possible that the servo unit has failed.
Replace the servo drive.

*1. Detection condition formula
When either of the following two conditional expressions holds, an alarm will be detected.

* Pn533 [min] x

* Maximum speed of motor [min-] x

Encoder resolution < Pn20E
6x10° = Pn210

*2. Detection condition formula
When either of the following two conditional expressions holds, an alarm will be detected.

* Rated speed of motor [min?] X%x

* Maximum speed of motor [min-] x

6x10°

Encoder resolution

around 3.66x10'2

Encoder resolution

Encoder resolution

around 3.66x10"2

Pn20E
~ Pn210

Pn20E

~ Pn210
Pn20E

~ Pn210
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9.2.3 Alarm reset

When the servo alarm output (ALM) signal occurs, reset it by any of the following methods after eliminating the
alarm cause.

Important

Before resetting the servo alarm, be sure to eliminate the alarm reason.
If the alarm reset is executed without excluding the alarm reason, equipment damage or fire may occur when
the alarm reset is kept running.

* Reset Based on Alarm, Warning Clear (ALM_CLR) command
* Based on the panel operation key, press S key to reset

9.2.4 Display of alarm records

Servo drive has tracing display function, which can trace up to 10 alarm records that have occurred.

9.2.5 Deletion of Alarm records

The function of deleting servo-driven alarm records.

The alarm record will not be deleted even if the alarm reset is performed or the power supply of the servo drive
main circuit is cut off, so the following operations must be performed.

The following operations can be performed

Operating tool

Distribution

Panel operator

Fn006

iWatch+
software

debugging

[Alarm Display]---[Historical
Alarm]---[Clear]

9.3 When warning is displayed

When the servo drive is warned, the LED of the panel display unit displays the Alarm number. The warning will
be displayed before an exception occurs.

The following is a list of warnings and their causes and treatment measures.

9.3.1 Warning list

The Alarm names and contents are listed below in the order of the Alarm numbers.

L Alarm name Alarm content Reset
number
The accumulated position deviation exceeds the proportion set by
A.900 Position deviation is too large | Need
n520xPn51E
( 100 )-
Excessive position deviation The accumulated position deviation during servo ON exceeds the
A.901 when servo ON . Pn526xPn528 Need
proportion set by (T).
A910 Overload Warning display |mr_ned|ate|_y before overload (A.710/720) alarm is Need
reached. If the operation continues, an alarm may occur.
Abnormal vibration in motor operation is detected. Same as the detection
A.911 Vibration value of A.520, the vibration detection switch (Pn310) is used to set the Need
alarm or warning.
. Warning display immediately before reaching regeneration overload
A.920 Regeneration overload (A.320) alarm. If the operation continues, an alarm may occur. Need
A921 DB overload Warning display |mrr_1ed|ately before DB overload (A .731) alarm is Need
reached. If the operation continues, an alarm may occur.
A.930 Er?(t:t(?dr)(/er failure —of absolute Is a warning display of low battery voltage of absolute encoder. Need
Data Setting Warning 1| The parameter number of data setting warning 1 (parameter number) | Automatic
A.94A g
(Parameter Number) command is incorrect. reset *
A.94B Data setting warning 2 (out of Out-of-range values are set in the command data. Automaflc
data range) reset
A.94C Data setting  warning 3 A calculation error was detected. Automatic
(calculation error) reset *
A.94D Data Settlng Warning 4 Data size mismatch detected. Automatic
(Parameter Size) reset *
A.94E Data Settlng Warming 5 Latch mode exception detected. need
(Latch Exception)
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Alarm

AT Alarm name Alarm content Reset
Command Warning 1 (Out of S . . Automatic
A.95A Command Conditions) When the command condition is not sufficient, the command is executed. reset *
Command Warning 2 . Automatic
A.95B (Command Not Supported) An unsupported command was instructed. reset *
Command Warning 4 | Interference of commands (mainly refers to interference of latch | Automatic
A.95D
(Interference of Command) commands). reset *
Command Warning 5 Automatic
A.95E (Subcommands Not | Interference between sub-command and main command. reset *
Available)
Command Warning 6 (No ) . Automatic
A.95F Command Defined) An undefined command was instructed. reset *
A.960 MECHATROLINK MECHATROLINK Communication failure during communication. need

communication alarm

Warning display immediately before the undervoltage (A.410) alarm is

A971 Under voltage reached. If the operation continues, an alarm may occur. need
Command Warning 7 (Layer . e Automatic

A.97A Exception) Ccommand that cannot be executed is specified in the current layer. reset *
A97b Data Clamping Out of Data| To set the minimum and maximum values of the command data outside | Automatic

) Range the range fixed. reset *

A.9A0 Overtravel Overtravel detected in servo ON. need

* When using MECHATROLINK-III standard servo profile command, it will automatically reset when receiving normal command.
When using the MECHATROLINK-II compatible configuration file command, reset the warning according to the alarm and warning
clear command (ALM_CLR).

(Note) 1. If it is not set to "output alarm code and warning code (Pn001 = n.10O)", no warning code will be output.
2. Whether the warning detection is set by Pn008 = n.[JXIJ (warning detection selection).
However, the warnings shown in the following table are divided into two types: not affected by the Pn008 = n.OXOIJ
setting; Pn008 = n.OXJO requires other parameters to be set.

Warning Warning Check Select Parameters to Set
A.911 Pn310=n.0000X (vibration detection selection)
A.923 (has no effect on the setting of Pn008= n.OX)
A.930 Pn008=n.0JOOX (alarm/warning selection for battery undervoltage)
A.942 Pn423=n.0J0XO (speed pulsation compensation information inconsistency warning detection
selection)
ﬁgjﬁ : ﬁggg Pn800=n.000XO (warning check mask)
A971 Pn008= n.OOXO (function selection under voltage)
(has no effect on the setting of Pn008= n. X))
A9A0 Pn00D= n.XOJOO (speed ratio warning detection selection)
(has no effect on the setting of Pn008= n.OXJ)
A.9b0 Pn0OF= n.0JOJOX (preventive maintenance warning selection)
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9.3.2 Reasons for Warning and Countermeasures

The following table lists the cause of the alarm and the treatment measures. If the fault cannot be cleared after
processing according to the following table, please contact our company.

Alarm number:

ANEri meme Reason C_onflrmatlon method The treatment measures
U, V, W wiring of servo motor is g;ggrmnigteorcomaeiﬁtlol%oof Confirm whether the motor cable or encoder
incorrect cable P | cable has poor contact and other problems.
; e Verify that the servo drive | The servo gain is improved through automatic
The gain of servo drive is low gain is too low. adjustment (no-bit command) function, etc.
- . | Try to reduce the|Lower the position command acceleration. Or,
A.900 : Position command acceleration is | c5ymanded acceleration | select the position command filter to smooth

Position deviation is
too large

too large

before running.

the acceleration of the position command.

Relative to the operating conditions,
the alarm (Pn520) for excessive
position deviation is low

Confirm that the position
deviation is too large for
warning value (Pn520) is
appropriate.

Correctly set the value of parameter Pn520

Servo drive failure

Connect to the servo drive power supply
again. When an alarm still occurs, replace the
servo drive.

A.901 : N
Excessive position

The accumulated position deviation

When the servo ON is correctly set, the
warning value of position deviation Is too large

deviation when | during servo ON exceeds the (Pro28
x n .
servo ON proportion set by (@)
Motor wiring, encoder wiring or poor ! - Confirm whether there is any problem with
connection Conf?rm wiring. motor wiring and encoder wiring.
The operation of the motor exceeds gﬁgrfggt]erist}!:]se overlgﬁg Discuss load conditions and operating
A.910 : the overload protection | 102 2tion . commands . of conditions again.
Overload characteristic thpe motor. Or reconsider the motor capacity.
ggggm?rg ovgﬁ?a:g The motor is not driven due to|Confirm the operation
alarm  (A.710 or | Mechanical factors, resulting in|command and  motor | Improve mechanical factors.
A.720 ’ excessive load during operation spe_ed.
Verify that the overload warning \\//v%rrlrf%/n th\?;lu??pﬁgggﬁg Verify that the overload warning value (Pn52B)
value (Pn52B) is appropriate a 9 is appropriate.
ppropriate.
Servo drive failure - Replace the servo drive.
Confirm the abnormal
Abnormal  vibration in  motor ggggg of th%r?&otor atnodr(;ﬂg Reduce motor speed. Or reduce servo gain
operation is detected waveforms during through custom adjustment, etc.
A911 - | operation.
Vibration The value of the moment of inertia Confirm the moment of | Correctly set the moment of inertia ratio
ratio (Pnl03) is larger than the inertia ratio or mass ratio. | (Pn103)
actual value or varies greatly i i - )
Vibration detection value (Pn312 or :j/gtrg%/tiotr?agalltjl'ée(P\gg&aztl%r: Set the vibration detection value (Pn312 or
Pn384) is inappropriate Pn384) is appropriate. Pn384) appropriately.
Power supply voltage exceeds | Measure the supply | Set the power supply voltage within the
A920 specification range i i voltage. specification
Regeneration \I/E&>l<|tlfzer}nalserrsgengrristévecareasclisttanco? ) | Change the regenerative resistance value,
overload reger{erative resistance cpapac){ty is | Reconfirm operating | regenerative resistance capacity or servo drive
g/élggm?rgg before insufficient, or in a continuous conditions and capacity. gggiancny. Adjust the operating conditions

regeneration
overload (A.320))

regenerative state

Continuously bears negative load
and is in continuous regeneration
state

Confirm the load applied to
the running servo motor.

Discuss  the system including servo,
mechanical and operating conditions again.

A.921 :

DB overload
(Warning before DB
Overload (A.731))

The motor

is being driven by
external force

Confirm operation status.

Do not drive the motor by external force.

The rotating or operating energy
when DB stops exceeds the
capacity of DB resistor

Confirm the usage
frequency of DB by DB
resistance power
consumption.

Try the following measures.

Reduce the command speed of servo motor.
Reduce the moment of inertia or mass.
Reduce the number of DB stops.

Servo drive failure

Replace the servo drive.

The battery is not well connected | Confirm battery
A.930 : and not connected connection. Connect the battery correctly.
Battery failure of [ The battery voltage is lower than [ Measure  the battery
absolute encoder the preset value (2.7 V) voltage. Replace the battery.
Servo drive failure - Replace the servo drive.
The communication cable of ) ) -
MECHATROLINK is incorrectly sctg?ljlsrm the connection g:;)g}geﬁto é\ﬂECHATROLINK communication
A.960 : wired : properly.
MECHATROLINK : Take the following anti-interference measures.
Communication mggg’g'?ouyfe reﬁg'vedmliﬁt; Confirm the setting | « Adjust the wiring of communication cable and
warning interferen)ée environment. FG to avoid interference. o
« Install ferrite cores on communication cables.
Servo drive failure - Replace the servo drive.
AC power supply voltage driven by | Measure the supply | Adjust the power supply voltage to the normal
servo is too low voltage. range
Power supply voltage drops during | Measure the supply :
e operation voltage. Increase power supply capacity
Under voltage Instantaneous power failure | Measure the supply | If the instantaneous stop holding time (Pn509)
9 occurred voltage. is changed, it is set to a smaller value.
; Replace the servo drive and connect the
Servo drive fuse blown B reactor before using the servo drive.
Servo drive failure - Replace the servo drive.
A.97A : ; ;
: An unexecuted command was The command will be sent after the sending
gommand Waming |\ eceived in the current layer . condition is met.
A.97b : Out-of-range values are set in the Set the value within the set range in the
Out of Data Range | command data command data.
ILthe ﬁ\(er-tra\(el slignal cannot rt])e confirmedI
. through input signal monitoring, the over-trave
g'\?eﬁt?eivel ) gcgr-traSEe?tus sigr?gl thig may %e (ﬁetected instantaneously. Carry out
(Check out Overtravel detected in servo ON confirmed through  input the following projects.

over-travel status )

signal monitoring.

* Do not execute commands from the upper
device to the over-travel field. )
» Confirm the wiring of over-travel signal.
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9.4 Monitoring of communication data when alarms and warnings occur

The command data when an alarm or warning (e.g. data setting warning (A.94) or command warning (A.95))
occurs can be monitored through the following parameters. The following is the data when an alarm or
warning occurs under normal conditions.

CMD data in case of alarm or warning: Pn890 ~ Pn8A6
RSP data in case of alarm or warning: Pn8A8 ~ PNn8BE

Location where command data is saved in case of alarm or
Command .
byte order warning
CMD RSP
0 Pn890 = n. OOOOOOXX Pn8A8 = n. ODOOOOXX
1 Pn890 = n. OOOOXXOO Pn8A8 = n. OOOOXXOO
2 Pn890 = n. OOXXOOOO Pn8A8 = n. OOXXOOOO
3 Pn890 = n. XXOOOOOO Pn8A8 = n. XXOOOOOO
4~7 Pn892 Pn8AA
8~11 Pn894 Pn8AC
12~ 15 Pn896 Pn8AE
16~19 Pn898 Pn8B0
20~ 23 Pn89A Pn8B2
24 ~ 27 Pn89C Pn8B4
28 ~ 31 Pn89E Pn8B6
32~35 Pn8AO Pn8B8
36 ~39 Pn8A2 Pn8BA
40~ 43 Pn8A4 Pn8BC
44 ~ 47 Pn8A6 Pn8BE

(Note) 1. Data are arranged in small byte storage order and expressed in hexadecimal.

9.5 The fault causes and treatment measures can be judged from the actions and
states of servo motors.
The fault causes and treatment methods that can be judged from the actions and states of servo motors are as
follows.

Please cut off the power supply of the servo system when checking and handling the items in the thick wire
frame in the table below.

Fault contents Reason Confirmation method The treatment measures
The control power is not|Measure the voltage between|Connect the wires correctly to turn the
switched on terminals of control power supply. [control power ON.

Measure the voltage between the
power input terminals of the main
circuit.

The main circuit power is not
connected

Connect the wires correctly to turn the
power supply ON of the main circuit.

The terminals of the input and
output signal connector (CN1)
have wiring errors and
omissions

Wiring of servo motor main
loop cable and encoder cable|Confirm the connection status. Correct wiring.
falls off

The servo motor is overloaded.

Confirm the connection status of
the input and output signal
connector (CN1) terminals.

Connect the input and output signal
connector (CN1) terminals correctly.

Try no-load operation to confirm|Lighten the load or replace it with a servo
the load status. motor with larger capacity.

The type of encoder used is ]
differe);ﬁ from the setting of Confirm the type of encoder used
Pn002 = n.OXOO (encoder and the setting of Pn002 =
use method) R

Don't start the|lncorrect distribution of input|Confirm the distribution of input

According to the type of encoder used
Pn002 = n.OXOO.

Input signals (Pn50A, Pn50B, Pn511,

servo motor signals (Pn50A, Pn50B, |signals (Pn50A, Pn50B, Pn511,
Pn511, Pn516) PN516). Pn516) are correctly allocated.
No servo ON(SV-ON)|Confirm the command of the|lnput servo ON (SV_ON) command from
command upper device. the upper device.
’ " The commands are transmitted to the
There is no ON(SENS_ON)|Confirm the command of the - f
command upper device. servo drive according to the correct

sequence.

The forward rotation side drive
input  (P-OT)  signal is
prohibited, and the reverse|Confirm the P-OT signal or the
rotation side drive input is{N-OT signal.

prohibited (N-OT) signal
remains OFF

Set the P-OT signal or N-OT signal to ON.

» Set FSTP signal to ON.

* When the forced stop function is not
Confirm FSTP signal. used, Please disable the function via
Pn516 = n.OJOOX (forced stop of input
(FSTP) signal distribution).

The forced stop input (FSTP)
signal remains OFF

Servo drive failure - Replace the servo drive.
The servo motor|[Servo motor connection error [Confirm wiring. Correct wiring.
runs
instantaneously Incorrect wiring of encoder or : - .
h ; ) Confirm wiring. Correct wiring.
after stop [serial conversion unit 9 9
motionless
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Fault contents

Reason

Confirmation method

The treatment measures

The action of servo
motor is not stable

Poor cable connection of servo
motor

The connector connection of
power line (U, V, W phase) and
encoder or serial conversion unit
may be unstable. Confirm wiring.

Looseness of fastening terminals
connectors and correct wiring.

or

Servo motor
running

without command

Servo drive failure

Check whether
match.

the directions

Replace the servo drive

Dynamic brake
(DB) does not
operate

Pn00 = n.0OOOX (stop method
when servo OFF and Gr.l
alarm occurs) is improperly set

Confirm the set value of Pn001 =
n.OJO0OX.

Properly set Pn001 = n.CJOOX.

DB resistor disconnection

Confirm the moment of inertia,
speed and frequency of use of DB.
It may be that the moment of
inertia, speed, frequency of use of
DB is too large or DB resistance is
broken.

Replace the servo drive. In addition, in
order to prevent disconnection, measures
can be taken to reduce the load state.

DB drive circuit failure

DB loop component failure. Replace the
servo drive.

Abnormal sound
from servo motor

When using the
adjustment-free function
(factory setting), the servo

motor vibrates greatly

Confirm the waveform of motor
speed.

Reduce the load below the allowable
rotational inertia ratio or allowable mass
ratio, or increase the load value set without
adjustment value to reduce the rigidity
value.

Poor mechanical installation

Confirm the installation status of
servo motor

Re-tighten the mounting screws.

Poor mechanical installation

Confirm whether the coupling is
eccentric.

Align the core of the coupling.

Internal bearing failure

Confirm the sound and vibration
near the bearing.

Replace the servo motor.

The vibration source is

cooperating with the machine

Confirm whether the moving parts
on the machine side have foreign
bodies entering or damaged or
deformed.

Please contact the machine manufacturer.

Due to the wrong specifications
of the cables used for input and
output signals, mutual
interference occurred

Confirm whether the cables for
input and output signals meet the
specifications. The cable
specification:  double  stranded
shielded wire or double stranded
unified shielded wire with core
wire of more than 0.12 mm?2 and
tinned soft copper stranded wire.

Use cables that meet specifications.

Due to the long cable used for
input and output signals,
mutual interference occurs

Confirm the length of cable for
input and output signals.

Make the length of cable for input and
output signals within 3 m.

Due to the wrong specification
of cable for encoder, mutual
interference occurs

Confirm whether the cables for
input and output signals meet the
specifications. The cable
specification: double stranded
shielded wire or double stranded
unified shielded wire with core
wire of more than 0.12 mm?2 and
tinned soft copper stranded wire.

Use cables that meet specifications.

Because the encoder cable is
too long, mutual interference
occurs

Confirm the cable

encoder.

length for

Set the length of encoder cable within 50m.

Due to encoder cable damage,
mutual interference occurs

Confirm whether the encoder
cable is clamped and the cladding
is damaged.

Replace encoder cable and change cable
laying environment.

Excessive mutual interference
on encoder cable

Verify that the encoder cable is
tied together or too close to the
high current wire.

Change the laying environment of encoder
cables so as not to be affected by surge
voltage of high-current wires.

The potential of FG changes

Confirm the grounding status of

Properly ground the servo motor side

due to the influence of servo|servo motor side equipment ) :
motor side equipment (welding|(forget  grounding, incomplete Etéwpment to prevent shunt to encoder side
machine, etc.) grounding). )

Pulse calculation error of servo

Confirm whether there is mutual

Properly ground the servo motor side

drive caused by mutual|interference between encoder and|equipment to prevent shunt to encoder side
interference signal line FG.

Confirm  whether  mechanical
Encoder is affected by vibration occurs.  Confirm _the Reduce mechanical vibration. Improve the

excessive vibration and shock

installation state of servo motor
(precision of installation surface,
fixed state, eccentric core).

installation state of servo motor.

Encoder failure

Replace the servo motor

Serial conversion unit failure

Replace the serial conversion unit.

When the
frequency is about
200 ~ 400Hz, the
motor

vibrates

Improper matching of servo
gain

Confirm whether gain adjustment
has been implemented.

Perform automatic adjustment (no upper
command).

The speed loop gain (Pn100) is
set too high.

Confirm the setting value of speed
loop gain (PN100). Factory
setting: Kv = 40.0 Hz

Set the correct speed loop gain (Pn100)
setting.

The set value of the position
loop gain (Pn102) is too high

Confirm the set value of position
ring gain (Pn102). Factory setting:
Kp =40.0/s

Set the correct setting value of position
loop gain (Pn102).

The speed loop integration
time parameter (Pn101) is not
set correctly

Confirm the set value of integral
time parameter (Pn101) of speed
loop. Factory setting: Ti = 20.0 ms

Set the correct speed loop integration time
parameter (Pn101) setting value.

The setting value of rotational
inertia ratio or mass ratio
(Pn103) is incorrect

Confirm the set value of the
moment of inertia ratio or mass
ratio (Pn103)

Set the correct moment of inertia or mass
ratio (Pn103).
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Fault contents

Reason

Confirmation method

The treatment measures

Excessive speed
overshoot at start
and stop

Improper matching of servo
gain

Confirm whether gain adjustment
has been implemented.

Perform automatic adjustment (no upper
command).

The speed loop gain (Pn100) is
set too high

Confirm the setting value of speed
loop gain (PN100). Factory
setting: Kv = 40.0 Hz

Set the correct speed loop gain (Pn100)
setting.

The set value of the position
loop gain (Pn102) is too high

Confirm the set value of position
loop gain (Pn102). Factory setting:
Kp = 40.0/s

Set the correct setting value of position
loop gain (Pn102).

The speed loop integration
time parameter (Pn101) is not
set correctly

Confirm the set value of integral
time parameter (Pn101) of speed
loop. Factory setting: Ti = 20.0 ms

Set the correct speed loop integration time
parameter (Pn101) setting value.

The setting value of rotational
inertia ratio or mass ratio
(Pn103) is incorrect

Confirm the set value of the
moment of inertia ratio or mass
ratio (Pn103).

Set the correct moment of inertia or mass
ratio (Pn103).

Torque command saturation

Confirm torque command

waveform.

Use the mode switch function.

Thrust limit (Pn483, Pn484)
remains factory set

Thrust Limit: Factory Setting
Pn483 = 30% , Pn484 = 30%

Set the correct thrust limit (Pn483, Pn484)
value.

Error in absolute
value encoder
position deviation

(deviation between
the position when
the power supply is
OFF and the
position when the

Mutual interference occurred
due to incorrect specifications
of cables used for encoders.

Confirm whether the cable for
encoder meets the specification.
The cable specification: double
stranded shielded wire or double
stranded unified shielded wire with
core wire of more than 0.12mm?
and tinned soft copper stranded
wire.

Use cables that meet specifications.

Because the encoder cable is
too long, mutual interference
occurs

Confirm the cable

encoder.

length for

Set the length of encoder cable within 50m.

Due to encoder cable damage,
mutual interference occurs

Confirm whether the encoder
cable is clamped and the cladding
is damaged.

Replace encoder cable and change cable
laying environment.

Excessive mutual interference
on encoder cable

Verify that the encoder cable is
tied together or too close to the
high current wire.

Change the laying environment of encoder
cables so as not to be affected by surge
voltage of high-current wires.

The potential of FG changes

Confirm the grounding status of

: ] . Properly ground the servo motor side
due to the influence of servo|servo motor side equipment ) :
motor-side equipment (welding|(forget grounding, incomplete E%wpment to prevent shunt to encoder side
machine, etc.) grounding). )

Error in calculation of servo
drive pulse due to mutual

Confirm whether there is mutual
interference between encoder or
serial conversion unit and signal

Anti-interference measures shall be taken
for the connection of encoder or serial

power supply is|interference line conversion unit.
bOyN agtar:lg recSLdpeedr Qonfi(m whether mgchanical ) o
device) Encoder is affected by vibration occurs. Confirm the|Reduce mechanical vibration. And the
excessive vibration impact installation state of servo motor|installation state of the servo motor or the
) (precision of installation surface,|encoder is improved.
fixed state, eccentric core).
Encoder failure - Replace the servo motor or encoder.
Servo drive failure - Replace the servo drive.
Confirm the error detection part of|Make the error detection part of the upper
the upper device. device work normally.
The upper device is used to
. . . _|confirm whether the parity data|Parity check of rotation number of coil data
Elrjrgber Igatargfﬂggolut[eotgigg zas been t(;helc:ked. Plrepar? tne or ?bsoluée value encoder position data is
" ata or absolute value of the|performed.
Sr;\(;i%ier position data of upper number of Coil
Confirm whether there is mutual|Anti-interference measures shall be taken
interference on the cable between|to check the parity of rotation number of
the servo drive and the upper|coil data or absolute value encoder position
device. data again.
Confirm the voltage of the external|Set the voltage of the external power
power supply (+24 V) for the input|supply (+24V) for the input signal to the
signal. correct value.
The drive input Confirm the operating state of the|Make the over-travel limit switch operate
(P-OT/N-OT)signal of forward / over-travel limit switch. normally.
reverse side is input Confirm the wiring of the Correct wiring of over-travel limit switch
overtravel limit switch. )
Confirm the set value of
over-travel input signal distribution|Set parameters correctly.
(Pn50A or Pn50B).
Confirm whether the voltage of the Eliminate voltage fluctuation of external
external power supply (+24 V) for ower supply (+24 V) for input signal
the input signal fluctuates. p PRl P gnal.
The misoperation of the drive|Confirm whether the action state .
Overtravel (OT)|input (P-OT/N-OT) signal on|of the overtravel limit switch is ﬁn(:ittgs\}ittc?]eisagtt:la%ﬁ]esmte of the overtravel
occurred. the forward/reverse side is|unstable. )

prohibited

Confirm the wiring of the
overtravel limit switch (cable
damage, screw fastening status,

etc.).

Correct wiring of over-travel limit switch.

Error in the signal of the drive

Confirm P-OT signal allocation

If other signals are assigned to PN50A =

input (P-OT/N-OT) that _ n.XOOO, the P-OT signal is reassigned to
prohibits forward/reverse Pn50A= n.XOOD. this parameter.

rotation for parameters (Pn50A ] . - |If - other signals are assigned to
= n. X, Pn50B = gﬁgggrlnl\g%gilgnal distribution Pn50B=n.000X, then the N-OT signal is
n.00O0OX) - ) reassigned to this parameter.

Servo motor
selection error

stop method

Confirm the stop method when
servo is OFF (Pn001 = n.JO0OX,
or pn 001 = n.OOI0O).

Select a servo motor stop method other
than free running stop.

Confirm the stop method for

Select a servo motor stop method other
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Fault contents

Reason

Confirmation method

The treatment measures

torque control (Pn001 = n.CJOOX,
or Pn001 = n.CJOXO).

than free running stop.

Incorrect
position  due
over travel (OT)

stop
to

The position of the limit switch
and the length of the toggle
joint are improper

Set the limit switch at the appropriate
position.

The position of the overtravel
limit switch is shorter than the
inertia operation amount

Set the overtravel limit switch at the

appropriate position.

Position deviation
occurs (No alarm)

Mutual interference occurred
due to incorrect specifications
of cables used for encoders

Confirm whether the cable for
encoder meets the specification
The cable specification: double
stranded shielded wire or double
stranded unified shielded wire with
core wire of more than 0.12mm?2
and tinned soft copper stranded
wire.

Use cables that meet specifications.

Because the encoder cable is
too long, mutual interference
occurs

Confirm the cable

encoder.

length  for

Set the length of encoder cable within 50m.

Due to encoder cable damage,
mutual interference occurs

Confirm whether the encoder
cable is clamped and the cladding
is damaged.

Replace encoder cable and change cable
laying environment.

Excessive mutual interference
on encoder cable

Verify that the encoder cable is
tied together or too close to the
high current wire.

Change the laying environment of encoder
cables so as not to be affected by surge
voltage of high-current wires.

The potential of FG changes

Confirm the grounding status of

Properly ground the servo motor side

due to the influence of servo|servo motor side equipment - :
motor-side equipment (welding|(forget  grounding, incomplete gcg;wpment to prevent shunt to encoder side
machine, etc.) grounding). )

Error in calculation of servo
drive pulse due to mutual
interference

Confirm whether there is mutual
interference between encoder or
serial conversion unit and signal
line.

Anti-interference measures shall be taken
for the connection of encoder or serial
conversion unit.

Encoder is affected
excessive vibration impact

by

Confirm  whether mechanical
vibration occurs. Confirm the
installation state of servo motor
(precision of installation surface,
fixed state, eccentric core).
Confirm the installation state of
linear encoder (installation surface
precision, fixing method).

Reduce mechanical vibration. And the
installation state of the servo motor or the
linear encoder is improved.

Coupling failure of machine
and servo motor

Verify that the coupling between
the machine and the servo motor
is misaligned.

Correctly fix the coupling of the machine
and servo motor.

Due to the wrong specifications
of the cables used for input and
output signals, mutual
interference occurred

Confirm whether the cables for
input and output signals meet the
specifications. The cable
specification: double stranded
shielded wire or double stranded
unified shielded wire with core
wire of more than 0.12mm?2 and
tinned soft copper stranded wire.

Use cables that meet specifications.

Due to the long cable used for
input and output signals,
mutual interference occurs.

Confirm the length of cable for
input and output signals.

Make the length of cable for input and
output signals within 3m.

Servo motor

overheating

Encoder failure (pulse

unchanged) - Replace the servo motor or encoder.
Servo drive failure - Replace the servo drive.

Ambient temperature is too|Measure the ambient temperature

high

of the servo motor.

Set the ambient temperature below 40°C.

Dirty surface of servo motor

Visual inspection confirms motor
surface smudges.

Remove dirt, dust and oil stains on the
motor surface.

The servo motor is overloaded.

Confirm the load status through
the monitor.

If overload occurs, reduce the load or
replace it with servo drive and servo motor
with larger capacity.
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Chapter 10 List of parameter

10.1 List of servo parameters

10.1.1 Method for distinguishing the list

) When the factory setting values of Axis A Indicates when the parameter changes and the change\
Ibndlcates the' dnurrt\)ber hOf and Axis b of the biaxial driver are takes effect.
Indicates the vies toccuple v the inconsistent, the upper layer represents *Power restart: It means that the parameters will not
parameter the factory parameters of Axis A, the take effect until the servo control power is turned off
number of the 2 means 2 bytes X N
lower layer represents the factory and the power is turned on again.
parameter *4 means 4 bytes parameters of Axis b. }
/e .
. . > . Avail Categor
Pn"No. | Size~ Name Setting range Settin Factory setting ke yg Model
Function selection Basic 0010 (axis A Power
2 . 0000 ~10B1 - ( . ) 7Setup P/B
switch 0 0000 (axis b) rest—"
“X" Represents two categories of parameters:
Represents a corresponding *Setting, which means setting class parameters
configurable parameter bit +Adjustment, which means adjusting class
parameters
__—
n.O00O0OX Rotatjon direction selection Model
0 \L‘[he CCW direction is the forward rotation direction. /
1 [\\QW direction is the forward rotation direction. (Reverse y/

The function name of the
corresponding parameter bit the
following list is optional features

Indicates that this parameter is only valid for the corresponding

model;

*P corresponds to models HSD7-CJCJA00, HSD70-0JCD00
HSD70-00A01, HSD70O-00D01

*B corresponds to models HSD7-C1JA10, HSD7O-00D10
HSD70-00A20, HSD70-00D20
HSD70-00A30, HSD70-00D30
*By default, all model parameters are valid.

n.000OXO Control mode selection Remarks
0 Speed control (analog command)
1 Position control (pulse sequence command)
2 Rotational moment control (analog command)
3 Internal set speed control (contact command)
Internal set speed control (contact «€ommand) speed control (analog
Pn000 4
command
5 Internal set speed control (contact «€ommand) position control (pulse
sequence command)
6 Internal set speed control (contact «€ommand) torque control (analog
command
7 Position control (pulse sequence «€ommand) speed control (analog
command)
8 Position control (pulse sequence «€ommand) torque control (analog
command)
9 Torque control (analog «eommand) speed control (analog command)
A Speed control (analog command) +speed control with zero position
fixing function
B Position control (pulse sequence command) «position control with
command pulse disable function
n.0OxXO0O Appointment parameters (do not change it)
Reserved parameters cannot be modified,
otherwise the servo system may not operate
normally.
n.XOOO Startup selection when encoder is not connected Remarks

0

It is started as the corresponding servo drive of the rotary servo motor
when the encoder is not connected.

It is started as the corresponding servo drive of the linear servo motor
when the encoder is not connected.
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10.1.2 List of servo parameters

The parameter list is as follows.
(Note) The following parameters are factory settings and should not be changed.
* Appointment Parameters
» Parameters not recorded in this manual

Pn No. Size Name Setting range Sst;li?g Factory setting Avt‘maeble Cat;?gor Rfkrga
Function selection Basic Power
2 switch 0 0000 ~ 10B1 - 0000 restart Setup -
n.0JOOX  [Rotation direction selection Remarks
0 The CCW direction is the forward rotation direction.
1 The CW direction is the forward rotation direction. (Reverse mode)
n.OJOXO  |Control mode selection Model
0 Speed control (analog command)
1 Position control (pulse sequence command)
2 Rotational moment control (analog command)
3 Internal set speed control (contact command)
4 Internal set speed control (contact command) < speed control (analog
command
5 Internal set speed control (contact command) < position control
(pulse sequence command)
6 Internal set speed control (contact command) < torque control
PNO00 (analog command P
7 Position control (pulse sequence command) < speed control (analog
command)
8 Position control (pulse sequence command) < torque control (analog
command)
9 Torque control (analog command) < speed control (analog command)
A Speed control (analog command) < speed control with zero position
fixing function
B Position control (pulse sequence command) < position control with
command pulse disable function
[n.OXOO [Appointment parameters (do not change it) |
n.XOOO  |[Startup selection when encoder is not connected Remarks
0 It is started as the corresponding servo drive of the rotary servo motor
when the encoder is not connected.
1 It is started as the corresponding servo drive of the linear servo motor
when the encoder is not connected.
Function selection Power
2 application switch 1 0000 ~ 1142 ) 0000 restart | SCUUP )
n.0J0OOX [Servo OFF and Stop Method in Gr.1 Alarm Remarks
0 Stop the motor by DB (dynamic brake).
1 Stop the motor through DB, and then cancel DB.
2 Do not use DB, set the motor to run freely.
n.0OXO [Stop Method when it is overtravel (OT) Remarks
0 DB stop or free running stop (stop method is the same as Pn001=
n.000oXx).
1 The set torque of Pn406 is used as the maximum torque to decelerate
and stop the motor, and then the servo lock state is entered.
P The set torque of Pn406 is taken as the maximum torque to decelerate
n001 2 .
and stop the motor, and then enter the free running state.
According to the deceleration time of Pn30A, the motor decelerates
3 .
and stops, and then enters the servo locking state.
According to the deceleration time of Pn30A, the motor will decelerate
4 )
and stop, and then enter the free running state.
n.OOXOO |Selection of AC/DC input for main loop power supply Remarks
0 AC power is input from L1, L2, L3 and L3 terminals as the main loop
power (no universal converter is used).
1 Between B1/ &, © the input DC power supply is as the main loop
power supply (using an external converter or a universal converter).
[n.XOOO [Appointment parameters (do not change it)

87




Pn No. | Size Name Setting range Settl_ng Factory setting Ava_ulable (Sl Model
Unit time y
. . 0000 P

5 Fungtlor_l _ selection 0000 ~ 4213 ) Power Setup
application switch 2 0011 restart B
n.OJOOX |Speed/position control selection (T-REF assignment) Model

0 No T-REF allocation. P
1 Use T-REF as the external torque limit input. P
(Torque Limit Enabled in Bus Mode) (B)
2 T-REF is used as torque feedforward input. P
3 When /P-CL and /N-CL are "valid", T-REF is used as external P
torque limiting input.
n.CJOXO |Torque control selection (V-REF allocation) Model
0 No V-REF allocation. P
1 Use V-REF as the external speed limit input. P
PNn002 (In bus mode, speed limit under torque control is enabled) (B)
n.COXOO |Method of use of encoder Remarks
0 Use the encoder according to its specifications.
1 The encoder is used as an incremental encoder.
2 The absolute value encoder is used as a single coil absolute value
encoder.
n.XOOO |Use method of external encoder Remarks
0 No external encoder is used.
1 It is used as "the motor rotates in CCW direction and the external
encoder moves forward".
2 |Appointment Parameters (Do Not Set)
3 It is used as "the motor rotates in CCW direction and the external
encoder moves in reverse".
4 |Appointment Parameters (Do Not Set)

2 Fun(_:tlor_l _ selection 0000 ~ 7121 ) 4000 Power Setup
application switch 8 restart
n.CJOOX |Alarm/Warning Selection for Battery Undervoltage Remarks

0 Set the battery undervoltage as an alarm (A.830).
1 Set the battery undervoltage as a warning (A.930).
n.CJOXO |Function Selection in Undervoltage Remarks
0 Under voltage warning is not detected.
The undervoltage warning is detected, and the torque limit is
Pn008 1 h
executed by the upper device.
2 The undervoltage warning is detected, and torque limitation is
performed through Pn424 and Pn425
n.COXOO |Warning Check Out Selection Remarks
0 Check out warnings.
1 No warnings are detected (except A.971).
[n.XOOO [Appointment parameters (do not change it)

2 Fun(;tlorj _ selection 0000 ~ 0121 ) 0010 Power |Adjustm|
application switch 9 restart ent
[n.O0OOX [Appointment parameters (do not change it) | Remarks |
n.0JOXO [Current control mode selection Remarks

0 Select current control mode 0
1 Select current control mode 1
Pnoo9 2 Select current control mode 2
n.OOXODO [Selection of Speed Detection Methods Remarks
0 Select Speed Check Out 1.
1 Select Speed Check Out 2.
[n.XOOO [Appointment parameters (do not change it) | Remarks |
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. . Setting Factory Available |Categor|Rema
Pn No. | Size Name Setting range Unit setting (e y rks
Function selection Power
2 application switch A 0000 ~ 0044 ) 0001 restart Setup )
n.OJOOX [Stop Method in Case of Gr.2 Alarm Remarks
0 DB stop or free running stop (stop method is the same as Pn001 =
n.00O0X).
The set torque of Pn406 is used as the maximum torque to
1 decelerate and stop the motor.
The state after stopping depends on the setting of Pn001 =
n.O0O0OX.
The set torque of Pn406 is used as the maximum torque to
2 decelerate and stop the motor.
And then enter a free running state.
According to the deceleration time of Pn30A, the motor is
3 decelerated and stopped.
The state after stopping depends on the setting of Pn001 =
n.O0O0OX.
4 According to the deceleration time of Pn30A, the motor will
decelerate and stop, and then enter the free running state.
PnO0OA n.0JOXO |Stop method when forced to stop Remarks
0 DB stop or free running stop (stop method is the same as Pn001 =
n.O00O0X).
The set torque of Pn406 is used as the maximum torque to
1 decelerate and stop the motor.
The state after stopping depends on the setting of Pn001 =
n.O0O0OX.
The set torque of Pn406 is used as the maximum torque to
2 decelerate and stop the motor.
And then enter a free running state.
According to the deceleration time of Pn30A, the motor is
3 decelerated and stopped.
The state after stopping depends on the setting of Pn001 =
n.O0O0OX.
4 According to the deceleration time of Pn30A, the motor will
decelerate and stop, and then enter the free running state.
[n.OXOO [Appointment parameters (do not change it) |
[n.XOOO [Appointment parameters (do not change it) |
2 Fun(_:tior_l _ selection 0000 ~ 1121 ) 0000 Power Setup )
application switch B restart
n.C0O0COX  |Operator parameter display selection Remarks
0 Only set parameters are displayed
1 Display all of the parameters
n.CJOXO |Stop Method in Case of Gr.2 Alarm Remarks
0 Zero speed stop
PNOOB 1 DB stop or free running stop (stop method is the same as Pn001 =
n.O00O0OX).
2 Set the stop method by Pn00A = n.JOOX.
n.OOXOO  [Power Input Selection for Servo Drive with Three-phase Input Specifications| Remarks
0 Use three-phase power input.
1 Three-phase input specifications are used for single-phase power
input.
[n.XOOO [Appointment parameters (do not change it) |
p |Function —  selection| 5504 1001 - 0000 Power | getup | -
application switch D restart
[n. OOOX [Appointment parameters (do not change it) |
[n. OOXO [Appointment parameters (do not change it) |
Pn0OOD
[n.OXOO [Appointment parameters (do not change it) |
n.XOOO |Overtravel Warning Check-out Selection
0 No over-travel warning is detected.
1 Check out over-travel warning.
Axis Address: Power
Pn010 2 | ( Modbus/CANopen/USB 1~ 127 - 1 Setup -
) restart
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Pn No.

Size

Name

Setting range Setting Unit

Factory
setting

Available
time

Categor

Model
y ode

Pn011

Modbus/CANopen

2 |Communication parameter - -

selection switch

0100

Power
restart

Setup P

n.0J00x

Modbus

communication baud rate selection

Remarks

9600 bps

19200 bps

38400 bps

57600 bps

AIW|IN[(FR|O

115200 bps

n.O00OXO

Modbus

communication protocol selection

Remarks

0

8, N, 1(Modbus RTU mode)

1

8, E, 1(Modbus RTU mode)

2

8, 0, 1(Modbus RTU mode)

n.OXO0O

CANopen communication baud rate selection

Remarks

50K bps

100K bps

125K bps

250K bps

500K bps

g |WIN(FR|O

1M bps

n.XOOO

CANopen communication enable switch

Remarks

Close CANopen communication

1

Enable CANopen communication

Pn013

Address

MECHATROLINK-II station

ofl " 6000~00FE -

0001

Power
restart

Setup B

Pn014

MECHATROLINK-II

2 |Communication

specification setting

0011

Power
restart

Setup B

n.O0O0Ox

Communication speed setting

Remarks

0

4M bps

1

1M bps

n.O0OXO

Transfer

byte settings

Remarks

0

17 bytes

1

32 bytes

[n.OXOO [Appointment parameters (do not change it)

[n.XOOO [Appointment parameters (do not change it)

Pn013

Address

2 |MECHATROLINK-I

station

of
0000~00FE -

0021

Power
restart

Setup B

Pn014

MECHATROLINK-III

2 |Communication

specification setting

0010

Power
restart

Setup B

[n.O000OX [Appointment parameters (do not change it)

Remarks |

n. OOXO

Transfer

byte settings

Remarks

0

17 bytes

1

32 bytes

[n.OXOO [Appointment parameters (do not change it)

[n.XOOO [Appointment parameters (do not change it)

Pn013

2 |EtherCAT station address 0000~FFFF -

0001

Power
restart

Setup B

Pn014

EtherCAT station address
selection mode

0000

Power
restart

Setup B

n.oooX

Communication speed setting

Remarks

0

Set the parameter Pn013 as the station address of EtherCAT.

1

Take the value of Sll area (0004h) as the station address of

EtherCAT

[n.X X Xo

[Appointment parameters (do not change it)
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; n Setting - Available |Catego|Rema
Pn No. | Size Name Setting range Unit Factory setting - ry rks
PNn100 2 |Velocity loop gain 10 ~ 20000 0.1 Hz 400 : m'f;fggitg{gly Aigéftt
P10l 5 \_/elocny loop integration 15 ~ 51200 0.01 ms 2000 _ Effec_tlve Adjust
time parameter immediately | ment
PNn102 2 |Position loop gain 10 ~ 20000 0.1/s 400 im'f;fsgit;{gly Aigéftt
Pn103 2 |Moment of inertia ratio 0~ 20000 1% 100 imEr;feegit;;y Argéunstt
Pn104 2 |Gain of second speed loop 10 ~ 20000 0.1 Hz 400 imlf;f:gitggly ﬁéunit
The second speed loop 5 Effective | Adjust
Pn105 2 integration time parameter 15~51200 0.01 ms 2000 immediately | ment
PNn106 2 |2nd position loop gain 10 ~ 20000 0.1/s 400 imEr;feegit;;y Argéunstt
Pn109 2 |Feedforward 0~ 100 1% 0 imlf‘;f:git;zly Adjust
Feedforward filtering time 5 Effective | Adjust
Pn10A 2 parameter 0~6400 0.01 ms 0 immediately | ment
o |Gain class application| 550 5334 - 0000 - Setup | -
switch
n.0J0O0OX [Mode switch selection Available RETEE
time
0 On condition of internal torque command (value setting:
Pn10C).
1 On condition of speed command (value setting: Pn10D).
On condition of speed command (value setting: Pn181).
Under the condition of acceleration (value setting: Effective
5 Pn10E). immediately
Under the condition of acceleration (value setting:
Pn10B Pn182).
n 3 On condition of position deviation (value setting: Pn10F).
4 No mode switch function
I Control Method of Speed Ring Avt?rl]lqaeble Remarks
0 PI Control P
1 I-P control rec;\:vaer{
2 ~3 |Appointment Parameters (Do Not Set)
|n.DXDD |App0intment parameters (do not change it) |
[n.XOOO [Appointment parameters (do not change it) |
PN10C 2 Mode switch 0~800 1% 200 ' Effec'tlve Adjust
(Torgue command) immediately| ment
Pn10D 2 Mode switch 0~ 10000 1 min 0 ' Effec'tlve Adjust
(Speed command) immediately| ment
PNn10E 2 |Mode switch 0 ~ 30000 1minY/s 0 _ Effective | Adjust
(Acceleration) immediately| ment
PN10F » |Mode switch 0~ 10000 1 Command 0 Effective | Adjust
(Location deviation) unit immediately| ment
PN11F 2 Position integration time 0 ~ 50000 0.1 ms 0 _ Effec'tlve Adjust
parameter immediately| ment
Pn121 2 |Friction compensation gain 10 ~ 1000 1% 100 imlfr]c]f:gitxZIy An?élilstt
Second friction 5 o Effective | Adjust
Pn122 2 compensation gain 10~1000 1% 100 immediately| ment
Friction compensation 5 Effective | Adjust
Pn123 2 coefficient 0~100 1% 0 immediately| ment
Pn124 2 Friction compens_atlon 10000 ~ 10000 0.1 Hz 0 _ Effec'tlve Adjust
frequency correction immediately | ment
Pn125 > Frlctlon_ compensation gain 1~1000 1% 100 _ Effec'tlve Adjust
correction immediately | ment
Pn131 2 |Gain switching time1 0~ 65535 1ms 0 im'f::git;‘{zly Adiust
Pn132 2 |Gain switching time2 0 ~ 65535 1ms 0 im'f::git;‘{zly ﬁé‘ﬁt
Pn135 2 |Gain switching latency 1 0~ 65535 1ms 0 imlf:]f:git;:Iy An(]jél;]stt
Pn136 2 |Gain switching latency 2 0~ 65535 1ms 0 imlf;f:git;zly /?r(]jgﬁt
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. . - . Factory Available |Catego|Rema
Pn No. | Size Name Setting range Setting Unit setting (e ry rks
Automatic Gain Switching Effective | Adjust
2 Class Switch 1 0000 ~ 0052 ) 0000 immediately| ment
n.O0OOx [Gain switching selector switch
Manual gain switching
0 The gain is manually switched by the G_SEL of the servo command output signal
(SVCMD_10).
1 Appointment Parameters (Do Not Set)
Automatic switching mode 1
When the switching condition A is satisfied, it is automatically switched from the first
2 gain to the second gain.
When the switching condition A fails, it is automatically switched from the second gain
to the first gain.
Pn139
n. OOxO |Switching conditiona
0 Location Complete Output (/COIN) Signal ON
1 Location Complete Output (/COIN) Signal OFF
2 Position nearby output (/NEAR) signal ON
3 Position nearby output (/NEAR) signal OFF
4 Position command filter output =0 and position command input OFF
5 Position command input ON
|n.|:|XIIJ|:J IAppointment parameters (do not change it) |
|n_x|:]|:]|:] |Appointment parameters (do not change it) |
Pn13D 2 |current gain value 100 ~ 2000 1% 2000 | Effective | Adjust
immediately| ment
2 Model Trackmg Control 0000 ~ 1121 ) 0100 _ Effec_tlve Adjust )
Class Switch immediately| ment
n. OOOX |Model tracking control selection Remarks
0 [Model tracking control is not used.
1 [Use model tracking control.
n. OOXO | Vibration suppression selection Remarks
0 Vibration suppression is not performed.
1 Add vibration suppression function to specific frequency.
2 Add vibration suppression function to 2 different frequencies.
Pn140 n. OXOO | Appointment parameters (do not change it) Remarks
The vibration suppression function is not automatically adjusted in the
0 process of performing automatic adjustment (without upper command),
automatic adjustment (with upper command) and custom adjustment.
The vibration suppression function is automatically adjusted in the
1 process of performing automatic adjustment (without upper command),
automatic adjustment (with upper command) and custom adjustment.
n.XOOO |Speed Feed Forward (VFF)/ Torque Feed Forward Selection Remarks
0 Model tracking control and speed/torque feedforward are not used at the
same time.
1 Model tracking control and speed/torque feedforward are used
simultaneously.
Pn141 2 |Model tracking control gain 10 ~ 20000 0.1/s 500 . Effec'tlve Adjust
immediately| ment
Pn142 2 Model Fracklng control gain 500 ~ 2000 0.1% 1000 _ Effec'tlve Adjust
correction immediately| ment
Pn143 2 Model tracklng con_trol t_)las 0~ 10000 0.1% 1000 _ Effec'tlve Adjust
( forward rotation direction) immediately| ment
Pn144 2 Model tracklng_ cont_rol plas 0~ 10000 0.1% 1000 _ Effec'tlve Adjust
(Reverse rotation direction) immediately| ment
Pn145 > Vibration suppression 1 10 ~ 2500 0.1 Hz 500 _ Effec'tlve Adjust
frequency A immediately| ment
Pn146 > Vibration suppression 1 10 ~ 2500 0.1 Hz 700 _ Effec'tlve Adjust
frequency B immediately| ment
Feedforward ) ’
Pn147 2 |compensation of model 0~ 10000 0.1% 1000 . Effec't|ve Adjust
; immediately| ment
tracking control speed
Pn148 2 M(_)del 2 tracking control 10 ~ 20000 0.1/s 500 _ Effec'tlve Adjust
gain immediately| ment
Pn149 2 M(_)del 2 tr_acklng control 500 ~ 2000 0.1% 1000 _ Effec'tlve Adjust
gain correction immediately| ment
Pn14A 5 Vibration suppression 2 10 ~ 2000 0.1 Hz 800 _ Effec_tlve Adjust
frequency immediately| ment
Pn14B > Vlbratl(_)n suppression 2 10 ~ 1000 1% 100 _ Effec_tlve Adjust
correction immediately| ment
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. : : . F r Availabl tegor |Rem
Pn No. |Size Name Setting range Setting Unit act_o y 6.1 Chlle | (CETERIeIT |5
setting time y rks
2 |control switch 0000 ~ 0021 - 0021 Power | Adjustm|
restart ent
n. OOOX [Rotation direction selection Remarks
0 [Select Model tracking control 1 mould.
1 [Select Model tracking control 2 mould.
Pnl4F n. OOXO [Adjustment free type selection Remarks
0  [Select Adjustment-Free Type 1.
1 [Select Adjustment-Free Type 2.
[n.OXOO  [Appointment parameters (do not change it) |
[n.XOOO [Appointment parameters (do not change it) |
L . Effective .
Anti-vibration ntrol . ) Al m
p |Anti-vibratio eontrell 6000 ~ 0011 : 0010 |immediatel| AUSt™ |
switch ent
y
n. OOOX |Selection of type A vibration suppression control Remarks
0 [Type A vibration suppression control is not used.
1 |Using type A vibration suppression control
n. OOXO |Adjustment selection of type A vibration suppression control Remarks
Type A vibration suppression control is not automatically adjusted in the
Pn160 0 process of executing automatic adjustment (without upper command),
automatic adjustment (with upper command) and user-defined
adjustment.
Type A vibration suppression control is automatically adjusted in the
1 process of automatic adjustment (without upper command), automatic
adjustment (with upper command), and self-defined adjustment.
[n.OXOO [Appointment parameters (do not change it) |
[n.XOOO [Appointment parameters (do not change it) |
Pn161 2 Type _ A vibration 10 ~ 20000 0.1 Hz 1000 _ Effec_t|ve Adjust
suppression frequency immediately| ment
Correction of Type A . .
Pn162 2 |Vibration Suppression 1~1000 1% 100 . Effec_t|ve Adjust
; immediately| ment
Gain
PN163 2 Type _ A ylbratlpn 0~300 1% 0 _ Effec_t|ve Adjust
suppression damping gain immediately| ment
Type A suppression . .
Pn164 2 |Correction of Filter Time|  -1000 ~ 1000 0.01 ms o | Effective | Adjust
immediately| ment
Parameter 1
Type A suppression . .
Pn165 2 |Correction of Filter Time|  -1000 ~ 1000 0.01 ms o | Effective | Adjust
immediately| ment
Parameter 2
Type A vibration . .
Pn166 2 |suppression damping gain 0~1000 1% 0 . Effec'tlve Adjust
2 immediately| ment
2 |Adjustment-free switch 0000 ~ 2711 - 1400 - Setup
n.O00OOX |Adjustment free selection Available
time
0 Make the adjustment-free function invalid. Power
1 Make the adjustment-free function effective. restart
n.00OXO . . Available
Appointment parameters (do not change it) time
0 It is used for speed control
- — — Power
It is used for speed control and the upper device is used for position
Pn170 1 restart
control.
n.0X0H Adjustment-free tuning value Av§|lable
time
0~7 |Settuning value without adjustment. . Effec.tlve
immediately
n.XOOO  |No adjustment of load value Available
time
0~2 Set load value without adjustment. Effective
immediately
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. . - . Factory | Available | Categor
Pn No. | Size Name Setting range Setting Unit setting e y Model
Position control command Power
2 form selector switch 0000 ~ 2236 ) 0000 restart Setup
n.0J0O0OX Command pulse pattern
0 Sign+Pulse, Positive Logic
1 CW+CCW Pulse Sequence, Positive Logic
2 90° phase difference two-phase pulse (phase A+phase B) 1 times, positive logic
3 90° phase difference two-phase pulse (phase A+phase B) 2 times, positive logic
4 90° phase difference two-phase pulse (phase A+phase B) 4 times, positive logic
5 Sign+Pulse Sequence, Negative Logic
6 CW+CCW Pulse Sequence, Negative Logic
n.JOXxO Clear signal pattern
0 Clear position deviation when signal H level.
Pn200 1 Clear the position deviation when the signal is enhanced.
2 Clear position deviation when signal | level.
3 Clear the position deviation when the signal decays.
n.OXOO Clear action
0 Clear the position deviation when the base is blocked (servo OFF and alarm
occurs).
1 The position deviation is not cleared (only cleared by the position deviation clear
input (CLR) signal).
2 Clear position deviation when alarm occurs.
n.xXOood No adjustment of load value
0 Command for using a linear drive signal is input to the filter 1. ( ~ 1Mpps )
1 Command input filter for open collector signal is used. ( ~ 200kpps )
2 An instruction for using a linear drive signal is input to the filter 2. (1 ~ 4Mpps )
2 Po§|tlon control function 0000 ~ 2210 ) 0010 Power Setup
switch restart
[n.O00OX [Appointment parameters (do not change it)
n.0JOXO |Position control selection
0  [No V-REF allocation
1 |V-REF is used as the speed feed forward input.
Pn207 [n.OXOO [Appointment parameters (do not change it)
n.XOOO [Output Time for Positioning Complete Output (/COIN ) Signal
0 When the absolute value of the position deviation is less than the positioning
completion amplitude (Pn522), it is output.
When the absolute value of the position deviation is less than the positioning
1 completion amplitude (Pn522) and the filtered command of the position command is
0, it is output.
2 The absolute value of the position deviation is smaller than the positioning completion
amplitude (Pn522) and is output when the position command input is 0.
PNn20E 4 (ErLe(;gé’SI'g) gear  ratiol 4 1073741824 1 1 rpe‘;‘{";; Setup
PNn210 4 |[Electronic  gear ratio] 4473741804 1 1 Power | gery
(denominator) restart P
Pn212 4 |Encoder frequency division| ¢ 1473741824 |1 pitch /Rev| 2500 Power | setup
pulse count restart
Position command frecti
acceleration and Effective
Pn216 2 deceleration time 0~ 65535 0.1ms 0 after the | Setup
motor stops
parameters
Moving average time of Effective
Pn217 2 oot 2o 0~ 10000 0.1ms 0 after the | Setup
P motor stops
Command pulse input Effective
Pn218 2 multiplying power 1~100 1 times 1 |mme;/d|ate| Setup
> Posn_lon cqntrol extension 0000 ~ 0001 ) 0000 Power Setup
function switch restart
n.O00O0OX [Backlash compensation direction
Pn230 0  [Backlash-free compensation is carried out by commands in the positive direction.
1 [Backlash-free compensation is carried out by command in the opposite direction.
[n.X X XO [Appointment parameters (do not change it)
0.1 Effective
Pn231 4 |Backlash compensation -500000 ~ 500000 | Command 0 . ) Setup
unit immediately
Pn233 o |BacKlash ~ compensation| g gog3s 0.01 ms o | Effective | geup
time parameter immediately
. . 0.01Vv/ Effective
Pn300 2 |Speed command input gain 150 ~ 3000 Rated speed 600 immediately Setup
Pn301 2 |Internal set speed 1 0~ 10000 1 min? 100 . Effec_tlve Setup
immediately
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: - - : Factory Available |Catego|Rema
Pn No. Size Name Setting range Setting Unit setting e ry rks
~ o1 Effective
Pn302 3 |Internal set speed 2 0~ 10000 1 min 200 immediately Setup
~ o1 Effective
Pn303 3 |Internal set speed 3 0~ 10000 1 min 300 immediately Setup
5 _— Effective
Pn304 2 |Jog (JOG) speed 0~ 10000 1 min 500 immediately Setup
A Effective
Pn305 2 |Soft start acceleration time 0~ 10000 1ms 0 immediately Setup
o Effective
Pn306 2 |Soft start deceleration time 0~ 10000 1ms 0 immediately Setup
Speed Command filtering 5 Effective
Pn307 2 time parameter 0~ 65535 0.01ms 40 immediately Setup
Time Parameters of Speed Effective
Pn308 2 |Feedback Filter 0~65535 0.01ms 0 immediately Setup
Deceleration Time  for Effective
Pn30A 2 |Servo OFF and Forced 0~ 10000 1ms 0 ) diatel Setup
Stop immediately
Speed feedforward moving B Effective
Pn30C 2 average time 0~5100 0.1 ms 0 immediately Setup
2 |Vibration detection switch 0000 ~ 0002 . ooop | Effective | gorn | .
immediately
n.0JOOX [Rotation direction selection
0 No vibration is detected.
1 Warning issued after vibration detection (A.911).
2 Alarm is issued after vibration is detected (A.520).
Pn310
[n.O0XO  |Appointment parameters (do not change it) |
[n.OXOO  [Appointment parameters (do not change if) |
[n.XOOO  [Appointment parameters (do not change if) |
Vibration detection . o Effective | Adjust
Pn3il 2 sensitivity 50~500 1% 100 immediately | ment
- . . . 1 Effective | Adjust
Pn312 2 |Vibration detection value 0~ 5000 1 min 50 immediately | ment
Pn316 2 |Maximum speed of motor 0~ 65535 1 min? 10000 rPe(;\{vaer; Setup
Estimated Starting Value of . Effective
Pn324 2 Moment of Inertia 0~ 20000 1% 300 immediately Setup
Torqgue command input . 0.1 V/ Rated Effective
Pn400 2 gain 10~ 100 torque 30 immediately Setup
Section 1 First Torque ) ’
Pn4o1 2 |Command Filter Time|  0~65535 0.01 ms 100 |, Effective | Adust
Parameters y
Forward rotation torque . ot Effective
Pn402 2 limit 0~800 1% 800 immediately Setup
Lo . " Effective
Pn403 2 |Reversal torque limit 0~800 1% 800 immediately Setup
External torque limit on . " Effective
Pn404 2 forward rotation side 0~800 1% 100 immediately Setup
Reverse side external . " Effective
Pn405 2 torque limit 0~800 1% 100 immediately Setup
. " Effective
Pn406 2 |Emergency stop torque 0~800 1% 800 immediately Setup
Speed limit during torque . . Effective
Pn407 2 control 0~ 10000 1 min 10000 immediately Setup
2 |Torque type function switch 0000 ~ 1111 - 0000 - Setup -
LRI Selection of Notch Filter 1 Avtziari:]aeble
0 [Section 1 notch filter is invalid. Effective
1 [Use the notch filter of section 1. immediately
= Selection of speed limit Avgri]lible
0 The speed limit value uses "motor maximum speed"”, the smaller of
Pn407 settings. Power
Pn408 1 The speed limit value uses "speed detected by overspeed alarm”, the restart
smaller of the Pn407 set values.
S Selection of Notch Filter 2 Avtz?li.Lzzble
0 [Section 2 notch filter is invalid. Effective
1 [Use the notch filter of section 2. immediately
n.XOOO |Frictional compensation Function selection Available
time
0 [The friction compensation function is not used. Effective
1 [Use friction compensation function. immediately
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: ; q ; Factory Available |Catego|Rema
Pn No. Size Name Setting range Setting Unit setting . ry rks
Frequency of 1st notch 5 Effective | Adjust
Pn409 2 filter 50~ 5000 1Hz 5000 immediately| ment
Q value of the 1st notch 5 Effective | Adjust
Pn40A 2 filter 50~ 1000 0.01 0 immediately| ment
) Effective | Adjust
Pn40B 2 |The 1st notch filter depth. 0~ 1000 0.001 0 immediately| ment
Frequency of 2nd notch 5 Effective | Adjust
Pn40C 2 filter 50~ 5000 1Hz 5000 immediately | ment
Q value of the 1st notch R Effective | Adjust
Pn40D 2 filter 50~ 1000 0.01 70 immediately | ment
) Effective | Adjust
Pn40E 2 |The 2nd notch filter depth. 0~ 1000 0.001 0 immediately| ment
Section 2 2nd Torque . .
Pn4OF 2 |Command Filter Time| 100~ 5000 1Hz so00 |, Effective | Adjust
Parameters y
Section 2 Q Value of 2nd R Effective | Adjust
Pn410 2 Torque Command Filter 50~ 100 0.01 50 immediately | ment
Section 1 2nd Torque ) ;
Pna12 2 |Command Filter Time|  0~65535 0.01 ms 100 | Effective | Adjust
Parameters y
T-REF filtering time Effective
Pn415 2 parameter 0~ 65535 0.01 ms 0 immediately Setup
Torque type function switch R ) Effective
2 5 0000 ~ 1111 0000 immediately Setup
n.000X | Selection of Notch Filter 3
0 Section 3 notch filter is invalid.
1 Use the notch filter of section 3.
n.0O0OXO | selection of Notch Filter 4
Pn416 0 Section 4 notch filter is invalid.
1 Use the notch filter of section 4.
n.0OXOO | Appointment parameters (do not change it)
0 Section 5 notch filter is invalid.
1 Use the notch filter of section 5.
[n.XOOO [Appointment parameters (do not change it) |
Frequency of 3rd notch . Effective | Adjust
Pnal7 2 filter 50 ~ 5000 1Hz 5000 immediately | ment
Q value of the 3rd notch . Effective | Adjust
Pn418 2 filter 50~ 1000 0.01 70 immediately | ment
) . Effective | Adjust
Pn419 2 |The 3rd notch filter depth. 0~1000 0.001 0 immediately | ment
Frequency of 4th notch . Effective | Adjust
Pn4lA 2 filter 50~ 5000 1Hz 5000 immediately| ment
Q value of the 4th notch . Effective | Adjust
Pn41B 2 filter 50~ 1000 0.01 70 immediately | ment
. . Effective | Adjust
Pn41C 2 |The 4th notch filter depth. 0~1000 0.001 0 immediately | ment
Pn41D Frequency of 5th notch N Effective | Adjust
2 filter 50~ 5000 1Hz 5000 immediately| ment
Pn41E Q value of the 5th notch . Effective | Adjust
2 filter 50~1000 0.01 70 immediately| ment
: . Effective | Adjust
Pn41F 2 |The 5th notch filter depth. 0~ 1000 0.001 0 immediately | ment
Speed pulsation .
2 compensation switch 0000 ~ 1111 ] 0000 ] Setup
n.OOOx | Selection of velocity pulse compensation function Available
time
The speed pulsation compensation function is not used. Effective
1 Use the speed pulsation compensation function. immediately
n.O0OXO |Detection selection for inconsistent warning of velocity fluctuation compensation| Available
information time
Pnaz3 0 |A.942 was detected. Power
1 A.942 was not detected. restart
(0D Selection of effective conditions for velocity fluctuation compensation Avtz?:;ble
0 Speed command Power
1 Revolving speed of motor restart
|n.XDDD |App0intment parameters (do not change it) |
Torque limitation when . ot Effective
Pn424 2 main loop voltage drops 0~100 1% 50 immediately Setup
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. . . . Factory Available |Catego
Pn No. Size Name Setting range Setting Unit setting - ry Model
When main loop voltage .
Pn425 2 |drops 0~ 1000 1ms 100 | FEffective | goip
. . immediately
Torque limit release time
Pn426 5 Torque fe_edforward moving 0~5100 0.1 ms 0 _ Effec_tlve Setup
average time immediately
Velocity fluctuation ) ’
. . . Effective | Adjust
~ 1
Pn427 2 compensation effective 0~ 10000 1 min 0 immediately| ment
velocity
Scan torque command o Effective | Adjust
Pn4s6 2 amplitude 0~800 1% 15 immediately| ment
Notch filter — adjustment Effective | Adjust
2 switch 1 0000~ 0101 ) 0101 immediately| ment
n.O00OOx  [Notch filter adjustment option 1
In the process of performing automatic adjustment (without upper command),
0 automatic adjustment (with upper command) and custom adjustment, the notch filter
of the 1st stage will not be adjusted automatically.
In the process of performing automatic adjustment (without upper command),
1 automatic adjustment (with upper command) and custom adjustment, the notch filter
of the 1st stage is automatically adjusted.
n.00Ox0O |Appointment parameters (do not change it)
n.0OxOoO  [Notch filter adjustment option 2
In the process of performing automatic adjustment (without upper command),
Pn460 0 automatic adjustment (with upper command) and custom adjustment, the notch filter
of the 2nd stage is automatically adjusted.
In the process of performing automatic adjustment (without upper command),
1 automatic adjustment (with upper command) and custom adjustment, the notch filter
of the 2nd stage is automatically adjusted.
n.XOOO | Noteh filter adjustment option 3
0 When the adjustment-free is invalid (manual gain), the notch filters of the 1st and 2nd
segments will not be automatically adjusted.
1 When no adjustment is effective (manual gain), the notch filters of the 1st and 2nd
segments are automatically adjusted. (suitable for belt mechanism)
When no adjustment is effective (manual gain), the notch filters of the 1st and 2nd
2 segments are automatically adjusted. (Suitable for ball screw mechanism or linear
servo motor)
3 When no adjustment is effective (manual gain), the notch filters of the 1st and 2nd
segments are automatically adjusted. (Rigid Body System)
Velocity fluctuation . .
. . Effective | Adjust
Pn49F 2 compensation effective 0~10000 1 mm/s 0 immediately | ment
velocity
Pn501 2 |Zero position fixing value 0~10000 1 min? 10 . Effec't|ve Setup
immediately
. . . Effective
- -1
Pn502 2 |Rotation detection value 1~10000 1 min 20 immediately Setup
Speed consistent signal 5 ! Effective
Pn503 2 output range 0~100 1 min 10 immediately Setup
Brake command- Effective
Pn506 2 Servo OFF delay time 0~50 10 ms 0 immediately Setup
PN507 p |Brake command outputl ;44509 1 min™ 100 | FEffective | oo
speed value immediately
Servo OFF- Effective
. 5 i
Pn508 2 _?_irr?]l;e Command Wait 10 ~ 100 1 min 50 immediately Setup
Pn509 2 |Instant stop hold time 20 ~ 50000 10 ms 20 . Effec'tlve Setup
immediately
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Pn No.

Size

Factory Available

Name Setting range Setting Unit setting e

Categ
ory Model

Pn50A

Input signal selection 1 0000 ~ 9991 -

1801 (axis A)
5841 (axis b) | Power
0801 (axis A) | restart
0841 (axis b)

P

Setup
B

n.O0O0OX

Allocation mode of input signals

Remarks

0  [Appointment Parameters (Do Not Set)

1 [According to different signals.

n.0JOXd

Allocation of servo ON input (/S-ON) signal

Remarks

0 CN1-INO takes effect when the input signal is ON.

CN1-IN1 takes effect when the input signal is ON.

CN1-IN2 takes effect when the input signal is ON.

CN1-IN3 takes effect when the input signal is ON.

CN1-IN4 takes effect when the input signal is ON.

CN1-IN5 takes effect when the input signal is ON.

CN1-IN6 takes effect when the input signal is ON.

CN1-IN7 takes effect when the input signal is ON.

Fixed the signal as "invalid" all the time.

O[O U1 B[W|N| -

Set the signal to "active” at all times.

n.0OXOO

[P action command input (/P-CON) signal distribution

[ Remarks |

| 0~9 [Same distribution as servo on input (/S-ON) signal.

n.XOogd

Prohibit forward rotation side drive input (P-OT) signal allocation

Remarks

0 When the input signal of CN1-INO is ON (closed), forward rotation side
drive can be performed.

1 When the input signal of CN1-IN1 is ON (closed), forward rotation side
drive can be performed.

5 When the input signal of CN1-IN2 is ON (closed), forward rotation side
drive can be performed.

When the input signal of CN1-IN3 is ON (closed), forward rotation side
drive can be performed.

When the input signal of CN1-IN4 is ON (closed), forward rotation side
drive can be performed.

| w

When the input signal of CN1-IN5 is ON (closed), forward rotation side
drive can be performed.

When the input signal of CN1-IN6 is ON (closed), forward rotation side
drive can be performed.

When the input signal of CN1-IN7 is ON (closed), forward rotation side
drive can be performed.

The signal is always fixed as "forward rotation side drivable".

©|o| N o (&3]

The signal is always fixed as "No Forward Turn Side Drive".

Pn50B

Input signal selection 2 0000 ~ 9999 -

8832 (axis A)
8876 (axis b) Power
8881 (axis A) restart
8885 (axis b)

Setup

n.OOOx

Prohibit reverse rotation side drive input (P-OT) signal allocation

Remarks

0 When the input signal of CN1-INO is ON (closed), reverse rotation side
drive can be performed.

When the input signal of CN1-IN1 is ON (closed), reverse rotation side
drive can be performed.

When the input signal of CN1-IN2 is ON (closed), reverse rotation side
drive can be performed.

When the input signal of CN1-IN3 is ON (closed), reverse rotation side
drive can be performed.

When the input signal of CN1-IN4 is ON (closed), reverse rotation side
drive can be performed.

When the input signal of CN1-IN5 is ON (closed), reverse rotation side
drive can be performed.

When the input signal of CN1-IN6 is ON (closed), reverse rotation side
drive can be performed.

The signal is always fixed as "No reversal Turn Side Drive".

The signal is always fixed as "reverse rotation side drivable".

When the input signal of CN1-INO is OFF (cut off), reverse rotation side
drive can be performed.

© N o || | W|N|PF

n.OOxO

Assignment of Alarm Reset Input (/ALM-RST) Signal

Remarks

0 The input signal of CN1-INO is valid from the edge of OFF(cut off) to
ON(closed).

1 The input signal of CN1-IN1 is valid from the edge of OFF(cut off) to
ON(closed).

The input signal of CN1-IN2 is valid from the edge of OFF(cut off) to
ON(closed).

The input signal of CN1-IN3 is valid from the edge of OFF(cut off) to
ON(closed).

The input signal of CN1-IN4 is valid from the edge of OFF(cut off) to
ON(closed).

The input signal of CN1-IN5 is valid from the edge of OFF(cut off) to
ON(closed).

The input signal of CN1-IN6 is valid from the edge of OFF(cut off) to

2
3
4
5
6 ON(closed).

7 The input signal of CN1-IN7 is valid from the edge of OFF(cut off) to
ON(closed).

8 Fixed the signal as "invalid" all the time.

9 Appointment Parameters (Do Not Set)

n.OOXO0O

Distribution of external torque limit input ( /P-CL ) signal on forward rotation
side)

Remarks

0~9 [Same distribution as servo on input (/S-ON) signal.

n.XOOO

[Distribution of external torque limit input(/P-CL) signal on reverse rotation side)

[ Remarks |

0~9 [Same distribution as servo on input (/S-ON) signal.
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Pn No.

Size

Name

Available
time

Setting

Setting range Unit

Factory setting

Categor |Rema
y rks

Pn50C

Input signal selection 3 0000 ~ 9999 - 8888

Power
restart

Setup -

n.O000OX

Distribution of motor rotation direction switching input (/SPD-D) signal

Remarks

0

CN1-INO takes effect when the input signal is ON.

CN1-IN1 takes effect when the input signal is ON.

CN1-IN2 takes effect when the input signal is ON.

CN1-IN3 takes effect when the input signal is ON.

CN1-IN4 takes effect when the input signal is ON.

CN1-INS5 takes effect when the input signal is ON.

CN1-ING takes effect when the input signal is ON.

CN1-IN7 takes effect when the input signal is ON.

Fixed the signal as "invalid" all the time.

OO |N[(O (0|~ |W([IN (-

Set the signal to "active" at all times.

n.0J0OXOd

Internal setting speed switching input (/SPD-A) signal distribution

Remarks

0~9

The distribution of signals is the same as that of motor rotation
direction switching input (/SPD-D).

n.OOXOO

Rotation

detection output (/TGON ) signal distribution

Remarks

0~9

The distribution of signals is the same as that of motor rotation
direction switching input (/SPD-D).

n.XOOO

The cont

rol mode switches the distribution of input (/C-SEL) signals

Remarks

0~9

The distribution of signals is the same as that of motor rotation direction
switching input (/SPD-D).

Pn50D

Input signal selection 4

Power

0000 ~ 0999 - 0888
restart

Setup -

n.O000X

Zero position fixing input signals

Remarks

0

CN1-INO takes effect when the input signal is ON.

CN1-IN1 takes effect when the input signal is ON.

CN1-IN2 takes effect when the input signal is ON.

CN1-IN3 takes effect when the input signal is ON.

CN1-IN4 takes effect when the input signal is ON.

CN1-IN5 takes effect when the input signal is ON.

CN1-IN6 takes effect when the input signal is ON.

CN1-IN7 takes effect when the input signal is ON.

Fixed the signal as "invalid" all the time.

OO (N[O O™ (W([(N |-

Set the signal to "active" at all times.

n.O00OXO

The command pulse prohibits the distribution of the input (/INHIBIT) signal

Remarks

0~9 ISame distribution as zero position fixing input signals

n.OXOO

Distribution of gain switching input(/ G-SEL) signals

Remarks

0~9 ISame distribution as zero position fixing input signals

[n.xOoo

|App0intment parameters (do not change it)

Pn50E

Output signal selection 1 0000 ~ 6666 - 6644 (axis b)

6611 (axis A) Power
restart

Setup -

n.O00O00OX

Positing complete output(/COIN) signal distribution

Remarks

0

The above signals are output from CN1-OUTO (7, 8) output terminals.

The above signals are output from CN1-OUT1 (9, 10) output terminals.

The above signals are output from CN1-OUT2 (11, 12) output terminals.

1
2
3

The above signals are output from CN1-OUT3 (32, 33) output
terminals.

4

The above signals are output from CN1-OUT4 (34, 35) output
terminals.

5

The above signals are output from CN1-OUT5 (36, 37) output
terminals.

6

Invalid (not using the above signal output).

n.O00OXO

Distribution of speed consistent output (/V-CMP) signal

Remarks

0~6 |Same as positing complete output(/COIN) signal distribution

n.OXO0O

Rotation detection output (/TGON ) signal distribution

Remarks

0~6 |Same as positing complete output(/COIN) signal distribution

n.XOOO

Distribution of servo ready output (/S-RDY) signal

Remarks

0~6 |Same as positing complete output(/COIN) signal distribution
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. : in ] Availabl tegor | Rem
Pn No. |Size Name Setting range Sett. g Factory setting 6.1 Calle | (CEEe e
Unit time y arks
. . 6611 (axis A) Power
2 |Output signal selection 2 0000 ~ 6666 - 6644 (axis b) restart Setup -
n.O0O0OX  |Distribution of torque limit detection output (/CLT) signal Remarks
0 The above signals are output from CN1-OUTO (7, 8) output terminals.
1 The above signals are output from CN1-OUT1 (9, 10) output terminals.
2 The above signals are output from CN1-OUT2 (11, 12) output terminals.
3 The above signals are output from CN1-OUT3 (32, 33) output
terminals.
4 The above signals are output from CN1-OUT4 (34, 35) output
terminals.
The above signals are output from CN1-OUT5 (36, 37) output
PnSOF 5 _ g P (36, 37) outp
terminals.
6 Invalid (not using the above signal output).
n.0JOXO  [Distribution of speed limit detection output (/VLT) signal Remarks
0~6 ISame as distribution of torque limit detection output (/CLT) signal
n.OOXOO |Distribution of brake control output (/BK) signal Remarks
0~6 ISame as distribution of torque limit detection output (/CLT) signal
n.XOOO  |Distribution of warning output (/\WARN) signal Remarks
0~6 ISame as distribution of torque limit detection output (/CLT) signal
. ’ 0666 (axis A) Power
2 |Output signal selection 3 0000 ~ 6666 3666 (axis b) restart Setup
n.OJOOX  |Distribution of position nearby output (/NEAR) signal Remarks
0 The above signals are output from CN1-OUTO (7, 8) output terminals.
1 The above signals are output from CN1-OUT1 (9, 10) output terminals.
2 The above signals are output from CN1-OUT2 (11, 12) output terminals.
3 The above signals are output from CN1-OUT3 (32, 33) output
terminals.
4 The above signals are output from CN1-OUT4 (34, 35) output
terminals.
5 The above signals are output from CN1-OUT5 (36, 37) output
Pn510 terminals.
6 Invalid (not using the above signal output).
n.0O0OXO |[Distribution of output ( /PGC) signal by encoder C pulse
0~6 ISame as distribution of torque limit detection output (/CLT) signal
n.OXOO  [Distribution of command pulse input multiplication switching output (/PSELA) Signal
0-6 Same as distribution of position nearby output (/NEAR ) signal the normal power
supply OFF
n.XOOO |Distribution of Alarm output (ALM) signal
0~6 ISame as distribution of torque limit detection output (/CLT) signal
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. : in F r Availabl tegor
Pn No. | Size Name Setting range Sett_ g act.o y a cald ettt Model
Unit setting time y
8888 P
. . Power
2 |Input signal selection 4 0000 ~ 9999 - 8836 (axisA) | restart Setup 5
8872 (axis b)
n.O0O0OX  |Distribution of input (/DEC) signal of origin reset deceleration switch
0 CN1-INO takes effect when the input signal is ON.
1 CN1-IN1 takes effect when the input signal is ON.
2 CN1-IN2 takes effect when the input signal is ON.
3 CN1-IN3 takes effect when the input signal is ON.
4 CN1-IN4 takes effect when the input signal is ON.
5 CN1-INS5 takes effect when the input signal is ON.
6 CN1-ING takes effect when the input signal is ON.
7 CN1-IN7 takes effect when the input signal is ON.
8 Fixed the signal as "invalid" all the time.
9 Set the signal to "active" at all times.
Pn511
n.0O0OXO [Distribution of external latch input 1 (/EXT1) signal
0~4 |Fixed the signal as "invalid" all the time.
5 CN1-IN5 takes effect when the input signal is ON.
6 CN1-ING takes effect when the input signal is ON.
7 CN1-IN7 takes effect when the input signal is ON.
8 ~C |Fixed the signal as "invalid" all the time.
D CN1-IN5 is valid when the input signal is OFF(cut off).
E CN1-ING6 is valid when the input signal is OFF(cut off).
F CN1-IN7 is valid when the input signal is OFF(cut off).
n.OXOO |[Distribution of external latch input 2 (/EXT2) signal
0~F ISame distribution as external latch input 1(/EXT1) signal.
n.XOOO |[Distribution of external latch input 3 (/EXT3) signal
0~F |Same distribution as external latch input 1(/EXT1) signal.
2 Output signal inversion 0000 ~ 1111 ) 0000 Power Setup )
setting 0 restart
n.O0OOX [CN1-OUTO (7, 8) terminal output signal inversion
0 Not reverse signal.
1 Reverses the signal.
n.0OJOXO [CN1-OUT1 (9, 10) terminal output signal inversion
0 Not reverse signal.
Pn512 1 Reverses the signal.
n.OXOO [CN1-OUT2 (11, 12) terminal output signal inversion
0 Not reverse signal.
1 Reverses the signal.
n.XOOO [CN1-OUT3 (32, 33) terminal output signal inversion
0 Not reverse signal.
1 Reverses the signal.
2 Output signal inversion 0000 ~ 0011 ) 0000 Power Setup )
setting 1 restart
n.O00O0OX [CN1-OUT4 (34, 35) terminal output signal inversion
0 Not reverse signal.
1 Reverses the signal.
Pn513 n.OOXO  [CN1-OUTS (36, 37) terminal output signal inversion
0 Not reverse signal.
1 Reverses the signal.
|n.DXDD |App0intment parameters (do not change it) |
|n.XDDD |App0intment parameters (do not change it) |
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. : : . F r Availabl tegor |Rem
Pn No. Size Name Setting range Setting Unit act_o y 6.1 Gl | CEEEr) [N
setting time y rks
2 |output signal selection 5 0000 ~ 9999 - 0000 Power | Setp | -
restart
|n.DDDX |Appointment parameters (do not change it) |
n.00OXO  |Distribution of command pulse input multiplication switching input (/PSEL)
Signal
0 CN1-INO takes effect when the input signal is ON.
1 CN1-IN1 takes effect when the input signal is ON.
2 CN1-IN2 takes effect when the input signal is ON.
Pn515 3 CN1-IN3 takes effect when the input signal is ON.
n 4 CN1-IN4 takes effect when the input signal is ON.
5 CN1-INS5 takes effect when the input signal is ON.
6 CN1-ING takes effect when the input signal is ON.
7 CN1-IN7 takes effect when the input signal is ON.
8 Fixed the signal as "invalid" all the time.
9 Set the signal to "active” at all times.
In.DXDD IAppointment parameters (do not change it) |
In.XDDD IAppointment parameters (do not change it) |
. . P
2 |Input signal selection 6 0000 ~ 9999 - 8888 ower Setup -
restart
n.0O0OOX |[Distribution of forced stop input (FSTP) signal Remarks
0 When the input signal of CN1-INO is ON (closed), drive can be
performed.
1 When the input signal of CN1-IN1 is ON (closed), drive can be
performed.
2 When the input signal of CN1-IN2 is ON (closed), drive can be
performed.
3 When the input signal of CN1-IN3 is ON (closed), drive can be
performed.
When the input signal of CN1-IN4 is ON (closed), drive can be
Pn516 4
performed.
5 When the input signal of CN1-IN5 is ON (closed), drive can be
performed.
6 When the input signal of CN1-IN6 is ON (closed), drive can be
performed.
7 CN1-IN7 takes effect when the input signal is ON.
8 Fixed the signal as "invalid" all the time.
9 Set the signal to "active" at all times.
In.DXDD IAppointment parameters (do not change it) |
In.XDDD IAppointment parameters (do not change it) |
2 Inpgt signal  inversion 0000 ~ 1111 ) 0000 Power Setup )
setting 0 restart
n.0J0O0OX |[CN1-INO terminal input signal inversion
0 Not reverse signal.
1 Reverses the signal.
n.0O0OXO [CN1-IN1 terminal input signal inversion
0 Not reverse signal.
Pn517 1 Reverses the signal.
n.OXOO  [CN1-IN2 terminal input signal inversion
0 Not reverse signal.
1 Reverses the signal.
n.XOOO |CN1-IN3 terminal input signal inversion
0 Not reverse signal.
1 Reverses the signal.
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Factory

Available

Categor

Pn No. | Size Name Setting range Setting Unit setting iy y Model
2 |Inbut ;  Sianal - inversion) 5900 - 1111 - 0000 Power | sewp | -
n.OJOOX  |[CN1-IN4 terminal input signal inversion
0  [Not reverse signal.
1 |Reverses the signal.
n.LJOXO  |CN1-IN5 terminal input signal inversion
0 [Not reverse signal.
Pn518 1 |Reverses the signal.
n.LOXODO  |CN1-IN6 terminal input signal inversion
0 [Not reverse signal.
1 [Reverses the signal.
n.XOOO  |CN1-IN7 terminal input signal inversion
0 [Not reverse signal.
1 [Reverses the signal.
Between motor-load 1
position 5 Effective
Pn51B 4 Excessive deviation 0~1073741824 Cornmtand 1000 immediately Setup
detected value
Warning value for .
Pn51E 2 |excessive position 10~ 100 1% 100 i mﬁfggit;zl Setup
deviation y
- . ) 1 .
Position deviation is too Effective
Pn520 4 large warning value 1~1073741823 CorEthand 5242880 immediately Setup
L ) 1 .
Positioning completion . Effective
Pn522 4 amplitude 0~1073741824 CorErr;?tand 7 immediately Setup
1 .
. 107374182 | Effective
Pn524 4 |NEAR signal range 1~1073741824 CorErr;?tand 4 immediately Setup
Warning value for 1 Effective
Pn526 4 |excessive position| 1~1073741823 Command | 5242880 immediatel Setup
deviation when servo ON unit y
Warning value for )
Pn528 2 |excessive position 10~ 100 1% 100 imlfT];feegit::\\{gl Setup
deviation when servo ON y
The speed limit value when . —t Effective
Pn529 2 the servo ON 0~10000 1 min 10000 immediately Setup
The product value of 1 . :
h Effective | Adjust
~ 0,
Pn52A 2 fclthgt?onOf full closed loop 0~100 1% 20 immediately| ment
Pn52B 2 |Overload warning value 1~100 1% 20 imiﬁfsgitley Setup
Motor overload detection Power
Pn52C 2 |base current decreases 10~ 100 1% 100 Setup
ratings restart
Monitoring display when . ) Effective
Pn52F 2 power is turned on 0000 ~ OFFF OFFF immediately Setup
o |Progiam JOG run class| o909 - 0005 - 0000 [ EreCTNe | Setup
n.00O0OX  (program JOG run parameter
0 (waiting time Pn535— forward movement Pn531) * number of movements Pn536
1 (waiting time Pn535— reverse movement Pn531) * number of movements Pn536
2 (waiting time Pn535— forward movement Pn531) * number of movements Pn536
(waiting time Pn535— reverse movement Pn531) * number of movements Pn536
3 (waiting time Pn535— reverse movement Pn531) * number of movements Pn536
(waiting time Pn535— forward movement Pn531) * number of movements Pn536
Pn530 4 (waiting time Pn535— forward movement Pn531— waiting time Pn535— reverse
movement Pn531)x number of movements Pn536
5 (wait time Pn535— reverse movement Pn531— wait time Pn535— forward
movement Pn531)x movement times Pn536
|n.DDXD |Appointment parameters (do not change it) |
|n.DXDD |Appointment parameters (do not change it) |
|n.XDDD |Appointment parameters (do not change it) |
1 .
Program  JOG move . Effective
Pn531 4 distance 0~1073741824 ConJrrRtand 32768 immediately Setup
Program JOG movement N 1 Effective
Pn533 2 speed 1~10000 1 min 500 immediately Setup
Program JOG acceleration Effective
Pn534 2 and deceleration time 2 ~10000 1ms 100 immediately Setup
o Effective
Pn535 2 |Program JOG wait time 0~10000 1ms 100 immediately Setup
Number of program JOG . . Effective
Pn536 2 moves 0~1000 Times 1 immediately Setup
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. : : . F Availabl teg (R
Pn No. |Size Name Setting range Setting Unit act_ory va_u Calle | (T REE
setting time ory ks
Pn548 5 Track the specified alert 0000~FEFFE ) 0000 ~ Effective Setup
number immediately
PN560 g |Residual vibration 1~3000 0.1% a00 | Effective foo
detection amplitude immediately
. Effective
Pn561 2 |Overshoot detection value 0~100 1% 100 . h Setup
immediately
Regenerative  resistance| Depending on the Effective
Pn600 2 capacity *2 model 1w 0 immediately Setup
Pn601 2 |DB resistance capacity 0~ 65535 10J 0 lrjec')s\?’:r; Setup
Regenerative resistor Effective
Pn603 2 value 0~ 65535 10 mQ 0 immediately Setup
. Power
Pn604 2 |DB resistance value 0~ 65535 10 mQ 0 Setup
restart
L Power
2 |Communication control 0000 ~ 1FF3 - 1040 restart Setup -
n.OOOx |MECHATROLINK communication inspection mask (for debugging)
0 Usually
1 Ignore communication exceptions (A.E60).
2 Ignore WDT exception (A.E50).
3 At the same time, the communication anomaly (A.E60) and WDT anomaly (A.E50)
are ignored.
n.O0OxO  [Warning check mask
0 Usually
1 Ignore data setting warning (A.9400).
2 Ignore the command warning (A.950]).
3 Ignore A.940], A.9501
4 Ignore communication warnings (A.9601).
5 Ignore A.940], A.9600
Pn8oo 6 [ignore A.9500, A.960J
7 Ignore A.940], A.950], A.960]
8 Ignore data setting warnings (A.97A, A.97b).
9 Ignore A.94[1, A.97A, A.97b]
A Ignore A.9501, A.97A, A.97bJ
B Ignore A.9401, A.9501, A.97ACIC], A.97bL.
C Ignore A.9601, A.97A, A.97b]
D Ignore A.9401, A.9601, A.97ACIC], A.97b.
E Ignore A.9501, A.9601, A.97ACIC], A.97b[.
F Ignore A.940], A.9501, A96, A.97ALI], A.97bL.
|n.E|XE||] |App0intment parameters (do not change it)
n.XOOO |Warning auto clear selection (for debugging) *6
0 [Warning hold (for commissioning)
1 [Warning auto clear (MECHATROLINK-III specification)
Function selection Effective
2 |application 6 0000 ~ 0103 - 0003 immediatel Setup
(soft LS) y
n.OOOx  |[Soft limit function
0 Set the soft limit on both sides to be valid.
1 Set the forward turning side soft limit to be invalid.
2 Set the reverse side soft limit to be invalid.
PNn801 3 Set the soft limit on both sides to be invalid
n.O0OXO |Appointment parameters (do not change it)
n.OxOoO | Soft limit check by command
0 [No command soft limit check
1 [There is command soft limit check
[n.xODOD  [Appointment parameters (do not change it) |
. o 1 Effective
Pn803 2 |Origin position range 0~250 Command 10 . . Setup
unit immediately
1 .
. L -1073741823 ~ 107374182 | Effective
Pn804 4 |Forward side soft limit 1073741823 ConJrr]]iﬁtand 3 immediately Setup
1 .
. L -1073741823 ~ -107374182| Effective
Pn806 4 |Reverse side soft limit 1073741823 ConJrr]\iﬁtand 3 immediately Setup
Pn8os 4 Absolute value encoder| -1073741823 ~ Com:anand 0 imEr:]fsgit;(eel Setu
origin position deviation 1073741823 unit “ y p
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Pn No. | Size Name Setting range Setting Unit Fact_ory Ava_ulable Categ |Rema
setting time ory rks
. . 10000 Effective
Pn80A
2 Section . L linear 1~65535 Command 100 immediately | Setup
acceleration parameters o 5
unit/s
Pn8OB . . 10000 Effective
2 Section . 2 linear 1~65535 Command 100 immediately | Setup
acceleration parameters o 5
unit/s
2 S\;ﬁ;ﬁ;a 'deed parameter 0~ 65535 Command 0 immediately | Setup
gsp unit/s? "
Pn8OD . . 10000 Effective
2 Section . L linear 1~65535 Command 100 immediately| Setup
deceleration parameters o e
unit/s
Pn8OE . . 10000 Effective
2 Section . 2 linear 1~65535 Command 100 immediately| Setup
deceleration parameters o 5
unit/s
Deceleration arameter 10000 Effective
Pn80OF 2 switching speed P 0~ 65535 Command 0 immediately | Setup
9sp unit/s? s
Exponential function 10000 Effective
Pn810 2 |acceleration and 0~ 65535 Command 0 immediatel Setup
deceleration bias unit/s? y
Parameters of exponential
function during Effective
Pn811 2 . 0~5100 0.1 ms 0 . ) Setup
acceleration and immediately
deceleration
Pn812 2 |Average moving time 0~5100 0.1 ms 0 . Effec_tlve Setup
immediately
N . 1 .
External positioning final| -1073741823 ~ Effective
Pn814 4 movement distance 1073741823 COT:;tand 100 immediately Setup
2 Setting of origin reset 0000 ~ 0001 ) 0000 _ Effec_t|ve Setup p
mode immediately
n.000O0OX [Origin reversion direction
0  [Set to forward direction.
Pn816 1 [Set to reverse direction.
[n.O0OXO  [Appointment parameters (do not change it) |
[n.OXOO [Appointment parameters (do not change it) |
[n.XOOO [Appointment parameters (do not change it) |
Home reset approach 10000 Effective
Pn817°% 2 speed 1 PP 0~ 65535 Command 50 immediately| Setup
P unit/s? "
Home reset approach 10000 Effective
Pn818 2 speed 2 i 0~ 65535 Command 5 immediately| Setup
P unit/s? N
- ) 1 .
Origin reset final move| -1073741823 ~ Effective
Pn819 4 distance 1073741823 Conl]:?tand 100 immediately Setup
2 Input _ signal  monitoring 0000 ~ 7777 ) 0000 _ Effec'tlve Setup e
Selection immediately
n.O00O0OX [I0-12 allocation
0 No distribution
1 Monitor CN1-INO input terminals.
2 Monitor CN1-IN1 input terminals.
3 Monitor CN1-IN2 input terminals.
4 Monitor CN1-IN3 input terminals.
5 Monitor CN1-IN4 input terminals.
Pn81E 6 Monitor CN1-IN5 input terminals.
7 |[Monitor CN1-IN6 input terminals.

‘n.DDXD [10-13 allocation

0~7 [The allocation is the same as 10-12.

‘n.DXDD [10-14 allocation

| 0~7 [The allocation is the same as 10-12.

‘n.XDDD [10-15 allocation

| 0~7 [The allocation is the same as 10-12.
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Pn No. |[Size Name Setting range Setting Unit Fact_ory Ava_ulable G| REIET
setting time y ks
. Power -
2 |Allocation command data 0000 ~ 1111 - 0010 Setup
restart
n.OJOOX |OPTION area function allocation
0 Invalidates OPTION area function assignment.
1 Make OPTION area function allocation valid.
Pn81F : : i
n.OJOXO  |Location control command TEF/TLIM function allocation
0 Make allocation invalid.
1 Make allocation valid.
|n.DXDD IAppointment parameters (do not change it) |
|n.XDDD IAppointment parameters (do not change it) |
1 .
Latchable range on| -2147483648 ~ Effective
Png20 4 forward rotation side 2147483647 Cor‘lr]:;tand 0 immediately Setup
. . 1 .
Reversible side lockable| -2147483648 ~ Effective
Png22 4 range 2147483647 Corlr]:;tand 0 immediately Setup
2 Optioq monitoring 1 0000~ EFEF ) 0000 _ Effec_tive Setup
selection immediately
Setting value | Monitoring function
High speed surveillance area
0000H Motor speed [1000000H/ overspeed detection speed]
0001H Speed command [1000000H/ overspeed detection speed]
0002H Torque [1000000H/ maximum torque]
0003H Position deviation (lower 32 bits) [command unit]
0004H Position deviation (upper 32 bits) [command unit]
000AH Encoder count value (lower 32 bits) [command unit]
000BH Encoder count value (high order 32 bits) [command unit]
000CH FPG count value (lower 32 bits) [command unit]
000DH FPG count value (upper 32 bits) [command unit]
Low speed monitoring area
0010H Un000: revolving speed of motor [min-1]
0011H Un001: speed command [min-1]
0012H Un002: torque command[%]
0013H Un003: rotation angle 1[ encoder pulsc_e]' ‘ _ _
Number of encoder pulses from the origin of encoder 1 circle: 10 decimal display
Un004: rotation angle 2 [deg]
0014H . : )
Angle from origin of magnetic pole (electrical angle)
0015H Un005: input signal Input signal monitoring
0016H Un006: monitoring of the output signal
) 0017H Un007: input command pulse speed [min-1]
n824 - — — -
0018H Un008: position deviation [command unit]

0019H Un009: cumulative load rate [%]

001AH UnOOA: regeneration load rate [%]

001BH UnO0Ob: DB resistor power consumption [%]

001CH Un0OC: input command pulse counter [command unit]

001DH Un00D: feedback pulse counter [encoder pulse]

001EH UnOOE: full closed loop feedback pulse counter [external encoder resolution]

0023H Start turn coil number data "Rev"

0024H Initial increment data [pulse]

0040H Un025: servo drive setting environment monitoring

0041H Un026: servo motor setting environmental monitoring

0042H Un027: built-in FAN life consumption rate

0043H Un028: capacitor life consumption rate

0044H Un029: life consumption rate of anti-impact circuit

0045H Un02A: DB loop life consumption rate

0046H Un032: instant power

0047H Un033: power consumption

0048H Un034: cumulative power consumption

Communication module only

0080H Feedback latch position LPOS1 previous value [encoder pulse]

0081H Feedback latch position LPOS2 previous value [encoder pulse]

0084H Continuous latch status(EX STATUS)

Common to all fields

Beyond the

2bove Appointment parameters (do not change it)
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Pn No.

Size

Name Setting range Setting Unit

Factory
setting

Available
time

Categ
ory

Remar
ks

Pn825

Option monitoring 2

selection 0000~FFFF ;

0000

Effective
immediately

Setup

Setting value Monitoring function

0000H ~

0084H Same as option monitoring 1.

Pn827

10000
1~65535 Command
unit/s®

Stop using linear
deceleration parameter 1

100

Effective
immediatel
y®

Setup

Pn829

SVOFF wait time
(when deceleration stops 0~ 65535 10 ms
SVOFF)

Effective
immediatel

y®

Setup

Pn82A

OPTION bit field function
allocation

0000 ~ 1E1E -

1813

Power
restart

Setup

n.O00OOX [ACCFIL allocation (OPTION)

Set ACCFIL to be bits 0 and 1.

Set ACCFIL to be bits 1 and 2.

Set ACCFIL to be bits 2 and 3.

Set ACCFIL to be bits 3 and 4.

Set ACCFIL to be bits 4 and 5.

Set ACCFIL to be bits 5 and 6.

Set ACCFIL to be bits 6 and 7.

Set ACCFIL to be bits 7 and 8.

Set ACCFIL to be bits 8 and 9.

Set ACCFIL to be bits 9 and 10.

Set ACCFIL to be bits 10 and 11.

Set ACCFIL to be bits 11 and 12.

Set ACCFIL to be bits 12 and 13.

Set ACCFIL to be bits 13 and 14.

m{O|O|@|>|o|o|N|jo|a|d|w (N (- (o

Set ACCFIL to be bits 14 and 15.

n.0OXO |Valid/invalid selection of ACCFIL allocation

0 Make ACCEFIL bit allocation invalid.

1 Make ACCFIL bit allocation valid.

n.OXOO |Allocation of G_SEL(OPTION)

0~E |The allocation is the same as ACCFIL.

n.XOOO |Valid/invalid selection of G_SEL allocation

0 Make G_SEL bit allocation invalid.

1 Make G_SEL bit allocation valid.

Pn82B

OPTION area function

allocation 2 0000 ~ 1F1F -

1D1C

Power
restart

Setup

*7

n.0J0OOX |V_PPI allocation (OPTION)

Set V_PPI to bit 0.

Set V_PPI to bit 1.

Set V_PPI to bit 2.

Set V_PPI to bit 3.

Set V_PPI to bit 4.

Set V_PPI to bit 5.

Set V_PPI to bit 6.

Set V_PPI to bit 7.

Set V_PPI to bit 8.

Set V_PPI to bit 9.

Set V_PPI to bit 10.

Set V_PPI to bit 11.

Set V_PPI to bit 12.

Set V_PPI to bit 13.

Set V_PPI to bit 14.

TM{O(O|m|>|o|o(N|o|u|(~w|N(F|o

Set V_PPI to bit 15.

n.00OXO |Valid/invalid selection of V_PPI allocation

0 Make V_PPI bit allocation invalid.

1 Make V_PPI bit allocation valid.

n.OOXOO  [Allocation of P_PI_CLR(OPTION)

0~F |The allocation is the same as V_PPI.

n.XOOO |Valid/invalid selection of V_PPI allocation

0 Make P_PI_CLR bit allocation invalid.

1 Make P_PI_CLR bit allocation valid.
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. : : . F r Availabl tegor| Rem
Pn No. Size Name Setting range Setting Unit act_o y 6.1 Clalle | (SRt |3
setting time y rks
5 OPTIQN area function 0000 ~ 1F1F ) 1F1E Power Setup -
allocation 3 restart
n.OOJOOX  |Allocation of P_CL(OPTION)
0~F |The allocation is the same as V_PPI.
n.0OJOXO  |Valid/invalid selection of P_CL allocation
0 Make P_CL bit allocation invalid.
Png2C 1 |Make P_CL bit allocation valid
= :
n.OXOO  [Allocation of N_CL(OPTION)
0~F IThe allocation is the same as V_PPI.
n.XOOO  |Valid/invalid selection of N_CL allocation
0 Make N_CL bit allocation invalid.
1 Make N_CL bit allocation valid.
PTION function P r «
o |OPTION ~area function o505 1pqc - 0000 OWEr | getup | 7
allocation 4 restart
n.0O0OOX  [Allocation of BANK_SEL1(OPTION)
0 Set BANK_SEL1 to be bits 0 ~ 3.
1 Set BANK_SEL1 to be bits 1 ~ 4.
2 Set BANK_SEL1 to be bits 2 ~ 5.
3 Set BANK_SEL1 to be bits 3 ~ 6.
4 Set BANK_SEL1 to be bits 4 ~ 7.
5 Set BANK_SEL1 to be bits 5 ~ 8.
6 Set BANK_SEL1 to be bits 6 ~ 9.
7 Set BANK_SEL1 to be bits 7 ~ 10.
8 Set BANK_SEL1 to be bits 8 ~ 11.
Pn82D 9 Set BANK_SEL1 to be bits 9 ~ 12.
A Set BANK_SEL1 to be bits 10 ~ 13.
B Set BANK_SEL1 to be bits 11 ~ 14.
C Set BANK_SEL1 to be bits 12 ~ 15.
n.0O0OXO  |Valid/invalid selection of BANK_SEL1 allocation
0 Make BANK_SEL1 bit allocation invalid.
1 Make BANK_SEL1 bit allocation valid.
n.OXOO  |Allocation of LT_DISABLE(OPTION)
0~F |The allocation is the same as V_PPI.
n.XOOO  |Valid/invalid selection of LT_DISABLE allocation
0 Make LT_DISABLE bit allocation invalid.
1 Make LT_DISABLE allocation valid
2 OPTIQN area function 0000 ~ 1F1C ) 0000 Power Setup p
allocation 4 restart
|n.DDDX |App0intment parameters (do not change it) |
|n.DDXD |App0intment parameters (do not change it) |
n.OXOO  |Allocation of OUT_SIGNAL(OPTION)
0 Set OUT_SIGNAL to be bits 0 ~ 2.
1 Set OUT_SIGNAL to be bits 1 ~ 3.
2 Set OUT_SIGNAL to be bits 2 ~ 4.
3 Set OUT_SIGNAL to be bits 3 ~ 5.
PN82E 4 Set OUT_SIGNAL to be bits 4 ~ 6.
5 Set OUT_SIGNAL to be bits 5 ~ 7.
6 Set OUT_SIGNAL to be bits 6 ~ 8.
7 Set OUT_SIGNAL to be bits 7 ~ 9.
8 Set OUT_SIGNAL to be bits 8 ~ 10.
9 Set OUT_SIGNAL to be bits 9 ~ 11.
A Set OUT_SIGNAL to be bits 10 ~ 12.
B Set OUT_SIGNAL to be bits 11 ~ 13.
C Set OUT_SIGNAL to be bits 12 ~ 14.
D Set OUT_SIGNAL to be bits 13 ~ 15.
n.XOOO  |Valid/invalid selection of OUT_SIGNAL allocation
0 Make OUT_SIGNAL bit allocation invalid.
1 Make OUT_SIGNAL bit allocation valid.
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. . - .| Factory | Available [Categor|Rema
Pn No. Size Name Setting range Setting Unit setting (e y rks
. . Power
2 |Motion setting 0000 ~ 0001 - 0000 restart Setup
n.OOox  [Selection of linear acceleration and deceleration parameters
0 [Pn80A ~ Pn80F, Pn827 are used. (the settings of Pn834 ~ Pn840 are invalid)
1 [Pn834 ~ Pn840 are used. (Pn80A ~ Pn80F, Pn827 setting invalid)
Pn833
[n.OOXO  [Appointment parameters (do not change it) |
[n.OXOO  [Appointment parameters (do not change it) |
[n.XOOO  [Appointment parameters (do not change it) |
. ) 10000 Effective
Section 1 linear . h
Pn834 4 acceleration parameter 2 1~20971520 C%Tirt?:znd 100 |mmegllately Setup
. . 10000 Effective
Section 2 linear . h
Pn836 4 acceleration parameter 2 1~20971520 C%Tirtr;sznd 100 mmeghately Setup
1 Effective
Accelerating parameter 5 Command . h
Pn838 4 switching speed 2 0~2097152000 unit 0 mmeghately Setup
Is
. . 10000 Effective
Section 1 linear . h
Pn83A 4 deceleration parameter 2 1~20971520 C%Tirtr;sznd 100 |mmegllately Setup
. ) 10000 Effective
Section 2 linear . h
Pn83C 4 deceleration parameter 2 1~20971520 C(ilr::irt?s?nd 100 |mmeg|ately Setup
1 .
. Effective
PN83E 4 |Deceleration  parameter| 5497159000 | Command 0 |immediately| Setup
switching speed 2 unit 5
Is
. . 10000 Effective
Stop using linear . . h
Pn840 4 deceleration parameter 2 1~20971520 C(ilr::irt?s?nd 100 |mmeg|ately Setup
100 Effective
Png42® 4 |Home ~reset approach| , 50979509 | command 0 immediately| Setup
speed 1 2nd ; 5
unit/s
100 Effective
Pn844 4 Home  reset approach 0~20971520 Command 0 immediately| Setup
speed 2 2nd unit/s 5
POSING command S word Effective
Pn846 2 |acceleration/deceleration 0~50 1% 0 immediately| Setup -
ratio s
Effective
Pn850 2 |Latch sequence number 0~8 - 0 immediately Setup
Number of consecutive Effective
Pngs1 2 latch sequences 0~255 ) 0 immediately Setup
, |Latch sequence control 1- 0000 ~ 3333 ) oooo | Effective Setup
4 setting immediately
n.OJOOX |Rotation direction selection
0 C Phase
1 EXT 1 signal
2 EXT 2 signal
3 EXT 3 signal
Pn852 - .
‘n.DDXD [Catch sequence 2 signal selection |
| 0~3 [Same as latch sequence control 1 signal selection. |
‘n.DXDD [Catch sequence 3 signal selection |
| 0~3 [Same as latch sequence control 1 signal selection. |
ln.XDDD [Catch sequence 4 signal selection |
| 0~3 [Same as latch sequence control 1 signal selection. |
Latch sequence control 5- Effective
2 8 setting 0000 ~ 3333 ) 0000 immediately Setup
n.O0OOx |[Latch sequence 5 signal selection
0 C Phase
1 EXT 1 signal
2 EXT 2 signal
3 EXT 3 signal
Pn853
‘n.DDXD [Latch sequence 6 signal selection |
| 0~3 [Same as latch sequence control 5 signal selection. |
‘n.DXDD [Latch sequence 7 signal selection |
| 0~3 [Same as latch sequence control 5 signal selection. |
‘n.XDDD [Latch sequence 8 signal selection |
| 0~3 [Same as latch sequence control 5 signal selection. |
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Pn No. |Size Name Setting range Setting Unit Fact_ory Ava_ulable S
setting time ory ks
SVCMD_IO (input signal .
2 |monitoring) 0000 ~ 1717 ; 0000 im'f:sgit;il Setup
Distribution function 1 y
n.0OOOx |Allocation of input signal monitoring for CN1-INO (SVCMD_IO)
0 Set CN1-13 input signal monitoring to bit 24 (I0_STS1).
1 Set CN1-13 input signal monitoring to bit 25 (I0_STS2).
2 Set CN1-13 input signal monitoring to bit 26 (I0_STS3).
3 Set CN1-13 input signal monitoring to bit 27 (I0_STS4).
4 Set CN1-13 input signal monitoring to bit 28 (I0_STS5).
5 Set CN1-13 input signal monitoring to bit 29 (I0_STS6).
Pn860 6 Set CN1-13 input signal monitoring to bit 30 (I0_STS7).
7 Set CN1-13 input signal monitoring to bit 31 (I0_STS8).
n.OOxO | Valid/Invalid Selection of Input Signal Monitoring for CN1-INO
0 Make CN1-INO input terminal bit allocation invalid.
1 Make CN1-INO input terminal bit allocation valid.
n.OxOO  |Allocation of input signal monitoring for CN1-IN1 (SVCMD_IO)
0~7 |The allocation is the same as CN1-INO.
n.XOOO | Valid/Invalid Selection of Input Signal Monitoring for CN1-IN1
0 Make CN1-IN1 input terminal bit allocation invalid.
1 Make CN1-IN1 input terminal bit allocation valid.
SVCMD_IO (input signal .
L= Eff
2 |monitoring) 0000 ~ 1717 - 0000 imm:git;\il Setup
Distribution function 2 y
n.OOOx  |Allocation of input signal monitoring for CN1-IN2 (SVCMD_IO)
0~7 |The allocation is the same as CN1-INO.
n.OJOXO  |Valid/Invalid Selection of Input Signal Monitoring for CN1-IN2
Pn861 0 [Make CN1-IN2 input terminal bit allocation invalid.
1 Make CN1-IN2 input terminal bit allocation valid.
n.OxOO  |Allocation of input signal monitoring for CN1-IN3 (SVCMD_I0)
0~7 |The allocation is the same as CN1-INO.
n.XOOO | Valid/invalid Selection of Input Signal Monitoring for CN1-IN3
0 Make CN1-IN3 input terminal bit allocation invalid.
1 Make CN1-IN3 input terminal bit allocation valid.
SVCMD_IO (input signal .
2 |monitoring) 0000 ~ 1717 . 0000 imi‘;f:git;‘:zl Setup
Distribution function 3 y
n.O0OOX |Allocation of input signal monitoring for CN1-IN4 (SVCMD_|O)
0~7 |The allocation is the same as CN1-INO.
n.O0OXO |Valid/Invalid Selection of Input Signal Monitoring for CN1-IN4
2 0 Make CN1-IN4 input terminal bit allocation invalid.
M3 1 Make CN1-IN4 input terminal bit allocation valid.
n.OxXOO  [Allocation of input signal monitoring for CN1-IN5 (SVCMD _10) |
| 0~7 [The allocation is the same as CN1-13. |
n.XOOO | Valid/Invalid Selection of Input Signal Monitoring for CN1-IN5
0 Make CN1-IN5 input terminal bit allocation invalid.
1 Make CN1-IN5 input terminal bit allocation valid.
SVCMD_IO (input signal .
2 |monitoring) 0000 ~ 1717 - 0000 im'f::git;:l Setup
Distribution function 4 y
n.OOOOX  |Allocation of input signal monitoring for CN1-IN6 (SVCMD_IO)
Pn863 0~7 |The allocation is the same as CN1-INO.

n.O0OXO |Valid/Invalid Selection of Input Signal Monitoring for CN1-IN6

0 Make CN1-IN6 input terminal bit allocation invalid.

1 Make CN1-IN6 input terminal bit allocation valid.

[n.X XOO [Appointment parameters (do not change it)
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Pn No. |Size Name Setting range Setting Unit Fact_ory AL (CEI e (Rl
setting ry arks
SVCMD_IO (output signal .
2 |monitoring) 0000 ~ 1717 ; 0000 im'f:sgit;il Setup
Distribution function 1 y
n.O00OOx |Distribution of output signal monitoring for CN1-OUT1 (SVCMD-IO)
0 Set CN1-OUT1 output terminal monitoring to D24 (I01_ STS1).
1 Set CN1-OUT1 output terminal monitoring to D25 (I01_ STS1).
2 Set CN1-OUT1 output terminal monitoring to D26 (I01_ STS1).
3 Set CN1-OUT1 output terminal monitoring to D27 (I01_ STS1).
4 Set CN1-OUT1 output terminal monitoring to D28 (I01_ STS1).
5 Set CN1-OUT1 output terminal monitoring to D29 (I01_ STS1).
Pn868 6 Set CN1-OUT1 output terminal monitoring to D30 (I01_ STS1).
7 Set CN1-OUT1 output terminal monitoring to D31 (I01_ STS1).
n.0O00OX0O  [Output signal monitoring selection for CN1-OUT1
0 Make CN 1-OUT1 output terminal monitoring allocation invalid.
1 Make CN1 - OUT1 output terminal monitoring allocation valid.
n.OxOO  |Distribution of output signal monitoring for CN1-OUT2 (SVCMD-I0)
0~7 |The allocation is the same as CN1-OUT1.
n.XOOO  [Output signal monitoring selection for CN1-OUT2
0 Make CN 1-OUT2 output terminal monitoring allocation invalid.
1 Make CN1 - OUT2 output terminal monitoring allocation valid.
SVCMD_IO (output signal .
L= Eff
2 |monitoring) 0000 ~ 1717 - 0000 imm:git;\il Setup
Distribution function 2 y
‘n.DDDX [Distribution (SVCMD-IO)of output signal monitoring for CN1-OUT3 |
| 0~7 [The allocation is the same allocation of CN1-OUT1. |
Png69 n.0OOXO  |Output signal monitoring selection for CN1-OUT3
0 Make CN1-OUT3 output terminal monitoring allocation invalid.
1 Make CN1 - OUT3 output terminal monitoring allocation valid.
|n.DXDD |App0intment parameters (do not change it) |
[n.xOooo |Appointment parameters (do not change it) |
Transmission cycle setting
monitoring .
Pngs2 2 |[0.25 ps] O~FFFF . 0 imi:f:gitxz Setup | -
(for maintenance, viewing y
only)
Communication cycle
setting monitoring .
Pn883 2 |[XTransmission period] 0~32 - 0 imi:f:git;:I Setup -
(for maintenance, viewing y
only)
_— Effective
2 |Communication control 2 0000 ~ 0001 - 0000 . . Setup
immediately
n.OOOOX  |Setting of brake signal in abnormal MECHATROLINK communication
0 When MECHATROLINK communication is abnormal, the set state is maintained
through BRK _ ON and BRK _ OFF commands.
Pn884 1 |When MECHATROLINK communication is abnormal, set the brake to active.

[n.O0OXO  [Appointment parameters (do not change it)

[n.OXOO  [Appointment parameters (do not change it)

[n.XOOO [Appointment parameters (do not change it)

*1. Percentage relative to rated torque of motor.
*2. Generally set to "0". The capacity value (W) of the regenerative resistor is set when the external regenerative resistor is used.

*3. The upper limit value is the maximum output capacity (W) applicable to servo drive.

*4., Valid parameters only for MECHATROLINK-III standard servo configuration file.
*5. SENS_ON takes effect.
*6. Changes in actions will affect command output, so please change in the state of command stop (DEN=1).

*7. The value is updated only when the command is stopped (DEN=1).

*8. Parameters valid only when MECHATROLINK-II is compatible with configuration files.
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Chapter 11 Operation of Debugging Software (iWatch+)

The following functions can be realized online by using the upper computer software (iWatch+):

» Parameter management: parameter setting and adjustment

« State monitoring: monitoring the working state and relevant data of the servo system

* Tracking: tracking the servo power supply, command, output current and other related data

« Auxiliary debugging: realize various functions of online auxiliary debugging servo with upper computer

11.1 Connection and login of iWath+ debugging software

1. Install iWatch+ debugging software on PC

2. The PC is connected to the Mini USB interface on the servo driver panel
operator through a USB connection line. The communication interface is

shown in the right figure.

3. After the communication lines are correctly connected, execute iWatch+ debugging software (icon) on

1 iwatch+the PC.

After displaying the [User Login] window, click the [Search] button (Figure 1).
(Two-axis drive selects slave station addresses 1 ~ 2, and the searched address 1 is the drive A axis and

address 2 is the drive B axis)

4. After the [Connect] window is displayed, select the searched drive address 1 or address 2, and then click

the [Connect] button (Figure 2).

5. The [system monitoring] shortcut window (Figure 3) and the [iWatch+] debugging window (Figure 4) will be

displayed after successful connection.

Connect X oo
Modbus Setting | Modbus setsng
con com < Baud 9600 v Seve DSNOD - o [

save 1 S

Baud 9600 v Servo  (TDSN00 v Mctor |
§ - [T [RE—

Mator Powercn | Posion Reference | Man Crut

Motor base blocked(BB)

d
W

var e I
: _{’ Parameter CP Tuning
[ Le > B Tace O s
. e Soch Oee (7 Dispay the System Martor at Wotch ster
Figure 1 Figure 2 Figure 3

]

2 e J Shortcut I

'

At this time, iWatch+ debugging software is
successfully connected.

*In the [iWatch+] debugging window, various
states of servo can be selectively monitored
in each window.

msicNL 1)
NoIch 42

*In the menu bar of the [iWatch+] debugging
é Commlinication status I

- n

window, you can click the shortcut button for
debugging to enter the debugging interface.

11.2 Automatic adjustment (no upper command)

Automatic adjustment (no upper command) refers to the function that the servo unit performs automatic
operation (reciprocating motion of forward rotation and reverse rotation) without issuing a command from the
upper device and adjusts according to mechanical characteristics during operation.

The automatic adjustment items are as follows.
* Moment of inertia ratio

» Gain adjustment (speed loop gain, position loop gain, etc.)
* Filter adjustment (torque command filter, notch filter)

* Friction compensation
* Type A vibration suppression control
* Vibration abatement
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The following describes the adjustment of automatic adjustment (no upper command).

« The automatic adjustment (without a bit command) is based on the set speed loop gain (Pn100). If vibration
occurs at the beginning of the adjustment, the correct adjustment cannot be made. Please reduce the speed
loop gain (Pn100) until it stops vibrating and adjust.

* When the adjustment-free function is valid (Pn170 = n. OOO1 [factory setting]), automatic adjustment (no
upper command) cannot be performed. Please set the adjustment-free function to invalid (Pn170 = n.
00O00) and adjust.

» After performing the automatic adjustment (without the upper command), change the load state of the
machine or the transmission mechanism, etc. When setting the "Estimated Moment of Inertia" again to
perform the automatic adjustment (without the upper command), please set the following parameters. If the
automatic adjustment is performed in a state other than the following (no upper command), mechanical
vibration and mechanical damage may be caused.

Pn140 = n.JOO 0 (without model tracking control)

Pn160 = n.JOIO O (type a vibration suppression control is not used)

Pn408=n.00C1J0 (no friction compensation, 1st and 2nd notch filters used)

(Note) If the above parameters are not displayed when using the digital operator, please select the
settings (PNOOB = n. LI 1) to display all parameters and switch on the power again.

m Confirmation before execution

Be sure to confirm the following settings before performing the automatic adjustment (no upper command).

» The main circuit power supply must be ON.

* No over-travel is allowed.

* Must be in servo OFF state.

Not for torque control.

» The gain switch selection switch must be manual gain switch (Pn139 = n. JCICI0).

» Gain 1 must have been selected.

» No motor test function selection must be invalid (PnO0C = n. JOITI0).

* No alarm or warning shall be generated.

» Hardware Base Blocking (HWBB) function must be invalid.

» The write inhibit setting of the parameter must not be set to "write inhibit"

» The adjustment-free function must be set to invalid (Pn170=n.0CICJ0) or "estimated moment of inertia
when the adjustment-free function is set to valid (Pn170 = n. JOIC1)

» The mode selection must be set to 1 when executing in the state of speed control

O

M Operating Steps

1. Confirm that the rotational inertia ratio (Pn103) has been correctly set.

2. Connect the servo driver and click the "Tune" button in the working area of the iWatch+ [System Detection]
window (Figure 5).
Or click the tune shortcut button (icon) from the shortcut menu of the [iWatch+] = debug window.

3. Enter the [Tuning] window and click the [Execute] button (Figure 6). Toning ”
4. Enter the [Tuning Axis] window (Figure 7)
Select the [Auto Tuning] group et teh moment of Phertz ratio before
Select [No Reference Input] Moment of interta ratio dentificaton
Click the [Auto Tuning] button A e A R

om

Execute

100 % Edit

- Autotuning
System monitor X
Reference input from controller
Motor Poweron | Toraue Reference | Main Ginit (") Position Reference Input
Metor Running | Toraue Coincidence .
Fwd.And Rev.run prohibited(PTNT) - F &
t MD‘\JHI"Q
If:i:' Parameter q:l Tuning i —l w
B Trace e
Advanced adjustment oK
Display the System Monitor at iWatch start
Figure 5 Figure 6 Figure 7

5. Enter the [Auto Tuning Setting Conditions] window (Figure 8)

Set separately

* [Select Load Moving Inertia Marker] Column
* [Mode Selection] Column

* [Institutional choice] column

« [Distance] column

* [Tuning Parameters] column

Then click [Next]
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A ; Setting Condi « Select the load movement inertia mark
utotuning - Setting Conditions X 0: No estimation of moving inertia [factory setting]
| 1. Estimated moment of inertia
Set conditions
Swicthing the load moment of intertia indentification Selection pattern
Selection -
0:A moment of intertia is not presumed v pattern Description
Make standard gain adjustments. In addition to
Mode selection 1: Standard gain adjustment, notch filter and Type A vibration
— suppression are automatically adjusted.
RS h Make special adjustment for positioning purpose.
A gain adjustment specialized for positioning will be executed. In addition, the . In addition to _gam adIUStm,em’ ,mOdeI traCk!ng
following automatic adjustments can be executed: Model following control, notch 2: Location control, notch filter, type A vibration suppression
filter, anti-resonance control, and vibration suppression can be adjusted. and vibration suppression are also automatically
adjusted.
( ) 3: Location In the positioning application, it is necessary to
Mechanism selection N . pay attention to the adjustment without overshoot.
(Pay attention L X X -
25l o i = not to In addition to gain adjustment, notch filter, type A
5l SErEW MEcanism or inear motar vibration suppression and vibration suppression
overshoot) : "
are automatically adjusted.
screw or linear motor, Select this type if there is no applicable mechanism,
« Institutional choice
- ) Institutional choice Description
Dista . i i igi
istance 1. Belt transmission Ad]ustm_ents suitable  for Ies_s rigid
) . - mechanisms such as belt mechanisms are
The moving range from the current value is specified. mechanism made.
The adjustment is suitable for high rigidity
% 1000 = 786000 [reference units] 2. Ball screw | mechanisms such as ball screw
mechanism or linear | mechanisms or linear servo motors. Please
(-59550~55550) servo mechanism select this type when there is no
R corresponding organization.
+-13 1w 3.0 [Rotation] — - - - - ——
B g2 3. Rigid body | Adjust the mechanism with higher rigidity
\_ W, mechanism such as rigid body system.
uning parameters
[ Start tuning using the defauft settings « Distance
Set the moving distance.
Movement Range:-99990000 ~+99990000 [Command Unit]
Next Cancel Minimum setting scale for moving distance: 1000 [command unit]
Initial settings value:
The rotary servo motor rotates about 3 times.
Figure 8 Directly drive the servo motor for about 0.3 coils
Linear servo motor approx. 90mm
“Tuning parameters Please set the value above the following value. In addition, in order to
Specify the adjustment parameters to use. ensure the adjustment accuracy, it is recommended to set the moving
If the [Start Tuning with Default] check box is checked, the distance around the initial set value. i
adjustment will be performed after the adjustment parameters The rotary servo motor rotates 0.5 coils.
return to the factory state. Directly drive the servo motor for 0.05 coils
Linear servo motor 5mm

6. Enter the [Auto Tuning] window
&
Click the [Servo On] button (== icon) to energize the servo motor.

. . ~ .
Next, click the [Start Tuning] button (‘== icon) to rotate the servo motor and perform adjustment.
[P ——— - x [ — - x [P we—— - x
Servo CHJOFF aperation Servo ONIOFF commation Servo GNJOFF operation
Walting for execution Waring for execuson
o == . - == ;'9 = O Eor )
— Mament of mess setng. Mament of era setting
| - | "
Oscilgion level measremert Oscilstion level messrement
—— = ] — | e
Z"‘:“‘m“m". [ ] [ERp— -
D.::rwmewmumarmu - :::”Wwymm R :::..mwmmw
TR0 elererscs ts] Q)| Notch frer B0 Fabirace k) = 785000 [ara——
50 {Ratation] 10 Artieen a4 O intires 4 e
O s B0 IRetaion] (+ - [Rotation)
Back 3 Cancel e oK Cancel Precaan [ r—w—' Cancel

The vibration generated in the adjustment is automatically detected and the generated vibration is optimally
set.

The executed function frame will light up after the setting is completed

7. Click the [Finish] button to return to the [Tuning Axis] window after tuning is completed.

Then, the operation of automatic adjustment (no upper command) is completed.
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Motor code is written to encoder EEROM operation ( FA301 )

Step Display Key Operation
1 }- ! L-.' " L-" n Press the left button and UP button to display "FA010".
2 F’ E E L-,' L'n E Press the S key, the display content is shown on the left.
3 Fl Frrs ¢0ri n u Press the left button and UP button to enter the advanced
S AN A authority P.0010.
F’ 1 ri 1t E Press F to confirm the setting. After the setting is completed,
4
Al (¥ “donE” flashes and returns to the display on the left.
5 :- E’ L-" " L-" E Press the S key to return to the "FA010" display.
6 }- E’ -: L,' { n u Press the left button and the UP button to display "FA301".
7 H E 5 j’ E E Press the S key, the display content is shown on the left.
H E q ] q n Set the correct motor code according to the actual model of the
8
e ¢ ¢ u n current motor.
Press and hold the left button until "doing" is displayed; when
9 d ':. ,-' El n "done" flashes, it means that the motor code has been
successfully written.
- 0 Jart " -
10 TN 0 Press the S key to return to the "FA301" display.
11 Need to restart HSD7 for all settings to take effect
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Motor zero position check and reset operation ( FA300 )
Step Display | Key | Operation

1 Perform this operation, the motor must without load! ! !

2 }- H ri ' ' E Press F to select auxiliary function.

3 }- ! E " " u n Press the UP or DOWN key to display "FA011".

Press the S key, the display content is as shown on the left,
"0.6910" means the current motor code, if the code is

4 ::" E 5’ " L'nl E inconsistent with the current connected motor, Please correct it
by FA301 (Operation of motor code written into encoder
EEROM) or manually set motor code by parameter.

5 }- E’ L-.' " " E Press S again to return to "FA011" display.

Make sure that the current motor code of the servo drive is the same as the motor code of the actual operating

6

motor, otherwise do not perform the subsequent steps! ! !

7 }- E’ E " E.' n Press the DOWN key to display "FA010".

8 F’ L,n L." L,' ri E Press the S key, the display content is shown on the left.

9 FI Frrs ¢0ri n u Press the left button and UP button to enter the advanced

LA AN A authority P.0010.
F’ 1 ri ] (] E Press F to confirm the setting. After the setting is completed,

10

AL (¥ “donE” flashes and returns to the display on the left.
11 }- E’ L-.' " L-" E Press the S key to return to the "FA010" display.
12 }- E’ -: L,' L-" n u Press the left button and the UP button to display "FA300".
r . .

13 r~ e Press the S key, the display content is shown on the left.
Press the F key to start the magnetic pole zero search. At this
time, the motor starts to rotate slowly, and the electrical angle

14 }-’ ':' " E. E of the motor is displayed in real time.Note: The rotating motor
must rotate counterclockwise, otherwise the C50 alarm will
appear, please confirm the UVW wiring is correct.

=7 - After waiting for the motor to stop, the current display "358" is
s (P 458
E_ the motor pole zero angle.
If you only want to check the motor pole angle, press S to exit; if you need to clear the motor pole zero angle
16
to the zero degree position, you can perform the following operations! !
F r L’ n Press and hold the left button until the digital tube displays

17

{ n 3 ’ "FiniSH", and the current motor pole zero angle is set to zero.
18 E’ -: '-" E Press the S key to return to the "FA300" display.
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19 Need to restart HSD7 for all settings to take effect

Version: V2.1

Thanks for choosing HNC product.

Any technique support, please feel free to contact our support team
Tel: 86(20)84898493  Fax: 86(20)61082610

URL: www.hncelectric.com
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Email:support@hncelectric.com
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