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About this Manual

This manual provides information required to select SC3 series AC Servo Drives, and to
design, perform trial operation of, tune, operate, and maintain the Servo Drives.

Read and understand this manual to ensure correct usage of the SC3 series AC Servo Drives.

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

Using This Manual

@ Technical Terms Used in This Manual

The following terms are used in this manual.

Term Meaning
Servo driver SC3 series AC servo driver
Servomotor A generic term used for a MAG series Rotary Servomotor
Servo Drive The combination of a Servomotor and a Servo driver.
Servo System A servo control system that includes the combination of a Servo Drive with a host controller

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.
Main Circuit Cable One of the cables that connect to the main circuit terminals, including the Main Circuit Power

Supply Cable, Control Power Supply Cable, and Servomotor Main Circuit Cable.

DB Dynamic Brake

@ Visual Aids

The following aids are used to indicate certain types of information for easier reference.

‘.@: Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machine damage.

s Indicates definitions of difficult terms or terms that have not been previously explained in this manual.




Safety Precautions

@ Safety Information

To prevent personal injury and equipment damage in advance, the following signal words are used

to indicate safety precautions in this document. The signal words are used to classify the hazards

and the degree of damage or injury that may occur if a product is used incorrectly. Information
marked as shown below is important for safety. Always read this information and heed the precautions
that are provided.

A DANGER

e Indicates precautions that, if not heeded, are likely to result in loss of life, serious injury, or fire.

' WARNING

e Indicates precautions that, if not heeded, could result in loss of life, serious injury, or fire.

't CAUTION

o Indicates precautions that, if not heeded, could result in relatively serious or minor injury, or in
fire.

NOTICE

e Indicates precautions that, if not heeded, could result in property damage.
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Chapterl. Basic Information on SC3

1.1 SC3 Series AC Servo driver

The SC3 series AC servo drivers are designed for applications that require frequent high-speed
and high-precision positioning. The SC3 series AC servo drivers will make the most of machine performance in the
shortest time possible, thus contributing to improving productivity.

1.2 Interpreting the Nameplate

The following basic information is provided on the nameplate.

FATEK’

See "Safety Precautions” before installing.

Risk of eleclric shock.Do not touch power
ferminals for 5 minutes after fuming power
warnne  OFF or while CHARGE indicator is Iit.

Hot surface - risk of bum. Do not touch

heatsink.
GAUTION

Connect ground wire fo terminal marked
with this symbol.

Model: SC306AAF00

E%E
s
INPUT MAIN| 3PH 187-242V 50460Hz 1.7KVA

CONT.| 1PH 187-242V 50460Hz 0.4A
QUTPUT | 3PH 0-242V 0-500Hz 6.04

IEI;&EI

C € — oaTseleillaFaaea
FATEK AUTOMATION CORP. Made in Tawan



1.3 Model Designations

1.3.17 Interpreting SC3 Series Model Numbers

m I-phase 220VAC / 3-phase 220VAC/3-phase 380VAC

1 2 3 4 5 6
Series Output Current | Rated Voltage Motor Control Type # of Axes
SC3 06A A F 0 0
1 4
Series Motor Selection
Code Specification Code Specification
SC3 SC3 Series A S50W
B 100W
2 C 200W
Continu Output Current D) 400W
Code Specification E 750W
AC220V/380V F KW
03 3A G 1.5KW
06 6.1A H 2KW
08 8.5A I 3KW
10 10A J 4KW
12 12A K 5KW
15 15A L 7.5KW
16 16A
25 25A 5
28 28A Control Type
Code Specification
0 EtherCAT
3 1 Pulse
Rated Voltage
Code Specification 6
A AC220V # of Axes
B AC380C Code Specification
C -- Q0 1
D AC380V+DC24V




Chapter2. Selecting a SC3 Servo Driver

2.1 Ratings and Specifications

2.1.1 Ratings

m 1-phase 220VAC / 3-phase 220VAC
¢ SC303AADO O / SC306AAFO O / SC308AAGO O / SC310AAHDO O

Model 03A 06A 08A 10A
Continuous Output Current [Amps] 3 6 8 10
Instan. Max. Output Current [Amps] 10 14 21 23
1-ph
phase / 3-phase AC 220V - -15% ~ +10%,
Power Supply 3-phase y
Main Circuit AC 220V 50 Hz /60 Hz
Input Current [Amps] 19 39 54 6.3
Control Power Supply 1-phase AC 220V - -15% ~ +10%, 50 Hz / 60 Hz
Power Supply Capacity [kVA] 13 1.7 2.4 2.8
Bulit-in FS;'Stance 2 40 40 40
Re ot Regenertative c m
genertative | pesistor apacty - 80 80 80
Resistor W]
Mm_‘ Allowable External 30 15 P P
Resistance [()]
Overvoltage Category m

1. 1f use T1-phase AC220V for power supply, the current output may not meet the spec.
*2: 03A servo driver have no bulit-in regenerative resistor.

m 3-phase380VAC
+ SC303ADEQO O / SC306ADHO O / SC310ADIO O / SC315ADKO O / SC328ABLO O

Model 03A 06 10A 15A 28A
Continuous Output Current [Amps] 3 6 10 15 28
Instan. Max. Output Current [Amps] 8.5 14 45 45 63
3-phase AC 380V + -15% ~ +10%,
Power Supply
Main Circuit 50 Hz /60 Hz
Input Current [Amps] 3 5.9 9.7 15.5 24.8
1-phase AC 380V - -15% ~
Control Power Supply DC 24V - -10% ~ +10%, 50W +10%,
50 Hz /60 Hz
Power Supply Capacity [kVA] 2.0 3.9 7.8 12.4 19.8
Bulit-in Resistance 40 40 40 3 s
Regenertative Regenertative -
9 Resistor Capacity [W] 80 80 40 150 -
Resistor
Min. Allowable External 30 30 30 20 15
Resistance [(]
Overvoltage Category m

*1: 28A servo driver have no bulit-in regenerative resistor.




2.1.2 Specifications

ltem

Specification

Control Method

Position mode ~ JOG mode - speed mode...etc

Feedback

Serial encoder : 17bits or 23bits ( incremental encoder / absolute encoder )

Operation Temp.

0~+50°C

Storage Temp.

-20~+85°C

Environment

Environment Humidity

90% relative humidity max. (with no freezing or condensation)

Coefficient of Speed
Flucuation

Conditions Storage Humidity 90% relative humidity max. (with no freezing or condensation)
Vibration Resistance 49m/s?
Shock Resistance 19.6m/s?
Mounting Base-mounted
Speed Control Range 1:10000 ( At the rated torque, the lower limit of the speed control range
must not cause the Servomotor to stop.)
Performance Speed Response Freq.  |3.1KHz

+0.01% of rated speed max. (for a load fluctuation of 0% to 100%)

0% of rated speed max. (for a voltage fluctuation of +10%)

+0.1% of rated speed max. (for a temperature fluctuation of 25°C+25°C)

Reference Voltage

DC+10V

Speed Control

Input Impedance

Approx. 20KQ

Circuit Time Constant 47us

Reference Voltage DC+10V
Torque Control  |Input Impedance Approx. 20KQ

Circuit Time Constant 47us

Number of points 8

Digital Input

Input Signals That Can
Be Allocated

Servo ON ( /S-ON ) *!~ Proportional Control ( /P-CON ) *!+ Forward Drive
Prohibit ( P-OT )~ Reverse Drive Prohibit ( N-OT )~ Alarm Reset ( /ALM-RST )~
Forward External Torque Limit ( /P-CL )~ Reverse External Torque Limit ( /N-CL )~
Position Deviation Clear ( /CLR )~ Internal Setup Speed Switch...etc

A Signal can be allocated and positive and negative logic can be changed.

Number of points

6

Digital Output

Output Signals That Can
Be Allocated

Servo Alarm ( ALM )~ Position Completion ( /COIN )~ Speed Coincidence
Detection ( /V-CMP )~ Rotation Detection ( /TGON )~ Servo Ready ( /S-RDY )~
Torque Limit Detection ( /CLT )~ Brake ( /BK )~ Encoder Origin Output ( PGC )
A Signal can be allocated and positive and negative logic can be changed.

Encoder Divided Pulse Output

Phase A, phase B, phase Z: Line-driver output
Number of divided output pulses: Any setting is allowed.

Protocal

MODBUS

RS-485 *1

T:N Communications

Up to N=127 stations

Communication

Axis Address Setting

Set with parameters

Protocal

CoE (CANOpen over EtherCAT)

Control Mode

csp, pp, hm, csv, cst, pv, tq

EtherCAT

Homing Method

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

Communication

Synchronization Mode

DC, SM2, FreeRun

Cycle Time

125us

Displays/Indicators

CHARGE indicator and five-digit seven-digit display

Regenerative Processing

Built-in (An external resistor must be connected to 220V_03A & 380V_28A)

Overtravel ( OT ) Prevention

Stopping with dynamic brake (DB), deceleration to a stop, or coasting to a
stop for the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit)
signal

Protective Function

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Monitoring Functions

Speed, Current position, Reference pulse count (accumulated), Position deviation,
Motor current, Operating status, Input/output signals

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

Intelligent Functions

Bulit-in Auto-tuning function

Applicable Load Inertia

Less than 5 times the motor inertia

Feedforward
Compensation

0~100% ( Setup Unit1% )

Reference Pulse Form

One of the following is selected:
Pulse+Direction ( P/R) pulse trains, CW+CCW ( U/D ) pulse trains, and two-
phase pulse trains with 90 degree phase differential

Input Form

Line driver or open-collector

Position

Max. Input Frequency

eLine Driver

Pulse+Direction ( P/R) pulse trains, CW+CCW ( U/D ) pulse trains: 500K pps
two-phase pulse trains with 90-degree phase differential: 500K pps
*Open-Collector

P Pulse+Direction ( P/R) pulse trains, CW+CCW ( U/D ) pulse trains: 200K pps
two-phase pulse trains with 90-degree phase differential: 200K pps

*1: Only support pulse type model




2.2 SC3 External Dimensions

* 220V: SC303AADO O
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Unit : mm
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380V: SC303ADEO O
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¢ 220V: SC308AAGO O / SC310AAHO O

380V: SC306ADHO O / SC310ADIO O
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* 380V: SC328ABLO O
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Chapter3. Installation of Servo driver

3.1 Installation Precautions

Refer to the following section for the ambient installation conditions.

m Installation Near Sources of Heat
Implement measures to prevent temperature increases caused by radiant or convection heat from heat sources so that
the ambient temperature of the servo driver meets the ambientconditions.

m Installation Near Sources of Vibration

Install a vibration absorber on the mounting surface of the servo driver so that the servo driver will not be subjected
to vibration.

m Other Precautions

Do not install the servo driver in a location subject to high temperatures, high humidity, water drops, cutting oil, excessive
dust, excessive dirt, excessive iron powder, corrosive gasses, or radioactivity.

3.2 Mounting Types and Orientation

The servo driver only support base-mounted and as shown in the following figure. t o4

Also, mount the servo driver so that the front panel is facing toward the operator.

SERVOPACK
NOTE: Prepare two to four mounting holes for the servo driver and mount it securely in the
mounting holes. (The number of mounting holes depends on the capacity of the servo
driver)
tt
Airflow
3.3 Mounting Hole Dimensions
D
E E
Use mounting holes to securely mount the servo driver to the mounting surface.
NOTE: To mount the servo driver, you will need to prepare a screwdriver that is longer than 91
the depth of the servo driver.
z| o
&b |-
G H

3-1



3.4

Mounting Interval

Provide the following intervals between the servo drivers and spaces in a control panel.

~
-

Install cooling fans above the servo drivers so that hot spots do not occur.
- Provide sufficient intervals and spaces as shown in the following figure to enable cooling by the fans and
natural convection.

PWLIvS

A
A Ak
AN sl -
Y
Qoo ago a0 oo
oo @ oo oo @ oo @
[ {
E ‘ -nl ’E
| |0
=3 g Gl
i
= _ = (7= A =
‘ A
T 40rmm 2L
30mm kL E Imm B E
v

*: The distance of AC220V 03A/06A & AC380V 03A is Tmm.

The distance of others is 10mm.

3-2



Chapter4. Wiring and Connecting Servo driver

4.1 Precautions related to wiring

4.1.1 General Precautions

ADANGER

e Do not change any wiring while power is being supplied.

There is a risk of electric shock or injury.

! WARNING

e Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.
e Check all wiring and power supplies carefully.
Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit
failures. If a short-circuit failure occurs as a result of any of these causes, the holding brake will
not work. This could damage the machine or cause an accident that may result in death or
injury.
e Connect the AC and DC power supplies to the specified servo driver terminals.
* Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on
the servo driver.
» Connect a DC power supply to the B1/ and 2 terminals and the L1C and L2C terminals on
the servo driver.
* There is a risk of failure or fire.
o |f you use a servo driver with the Dynamic Brake Hardware Option, connect an External
Dynamic Brake Resistor that is suitable for the machine and equipment specifications to the
specified terminals.
There is a risk of unexpected operation, machine damage, burning, or injury when an emer-

gency stop is performed.




! cauTioN

o Wait for at least five minutes after turning OFF the power supply and then make sure that the
CHARGE indicator is not lit before starting wiring or inspection work. Do not touch the
power supply terminals while the CHARGE lamp is lit because high voltage may still remain
in the servo driver even after turning OFF the power supply.
There is a risk of electric shock.
o Observe the precautions and instructions for wiring and trial operation precisely as
described in this document.
Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may
cause the servo driver to fail, damage the equipment, or cause an accident resulting in death
or injury.
o Check the wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models. Always confirm the
pin layouts in technical documents for your model before operation.
There is a risk of failure or malfunction.
e Connect wires to power supply terminals and motor connection terminals securely with the
specified methods and tightening torque.
Insufficient tightening may cause wires and terminal blocks to generate heat due to faulty con-
tact, possibly resulting in fire.
¢ Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for 1/0
Signal Cables and Encoder Cables.
e Observe the following precautions when wiring the servo driver’ s main circuit terminals.
* Turn ON the power supply to the servo driver only after all wiring, including the main circuit ter-
minals, has been completed.
* If a connector is used for the main circuit terminals, remove the main circuit connector from the
servo driver before you wire it.
* Insert only one wire per insertion hole in the main circuit terminals.
» When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into
contact with adjacent wires.
e Install molded-case circuit breakers and other safety measures to provide protection
against short circuits in external wiring.

There is a risk of fire or failure.




! NoTICE

e Whenever possible, use the Cables specified by Fatek.

If you use any other cables, confirm the rated current and application environment of your
model and use the wiring materials specified by Fatek or equivalent materials.

e Securely tighten cable connector screws and lock mechanisms.

Insufficient tightening may result in cable connectors falling off during operation.

e Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the I/O
Signal Cables or Encoder Cables) together or run them through the same duct. If you do not
place power lines and low-current lines in separate ducts, separate them by at least 30 cm.

If the cables are too close to each other, malfunctions may occur due to noise affecting the low-
current lines.

e Install a battery at either the host controller or on the Encoder Cable.

If you install batteries both at the host controller and on the Encoder Cable at the same time,
you will create a loop circuit between the batteries, resulting in a risk of damage or burning.
e \When connecting a battery, connect the polarity correctly.

There is a risk of battery rupture or encoder failure.

: Important

¢ Use a molded-case circuit breaker or fuse to protect the main circuit. The servo driver con-
nects directly to a commercial power supply; it is not isolated through a transformer or other
device. Always use a molded-case circuit breaker or fuse to protect the servo system from
accidents involving different power system voltages or other accidents.
e Install an earth leakage breaker. The servo driver does not have a built-in ground fault protec-
tive circuit. To configure a safer system, install a ground fault detector against overloads and
short-circuiting, or install a ground fault detector combined with a molded-case circuit breaker.
e Do not turn the power supply ON and OFF more than necessary.

* Do not use the servo driver for applications that require the power supply to turn ON and

OFF frequently. Such applications will cause elements in the servo driver to deteriorate.

* After you have started actual operation, allow at least one hour between turning the power

supply ON and OFF (as a guideline).

To ensure safe, stable application of the servo system, observe the following precautions when
wiring.
* Use the cables specified by Fatek. Design and arrange the system so that each cable is as short as possible.

* The signal cable conductors are as thin as 0.3 mm2. Do not subject them to excessive bending stress or tension.



4.1.2 Countermeasures against Noise

- The servo driver is designed as an industrial device. It therefore provides no measures to prevent radio
-@- interference. The servo driver uses high-speed switching elements in the main circuit.
Therefore, peripheral devices may be affected by switching noise.
If the equipment is to be used near private houses or if radio interference is a problem, take
countermeasures against noise. °

The servo driver uses microprocessors. Therefore, it may be affected by switching noise from peripheral devices.
To prevent the noise from the servo driver or the peripheral devices from causing malfunctions of any devices, take the
following countermeasures against noise as required.

e Install the input reference device and Noise Filter as close to the servo driver as possible.

o Always install a Surge Absorber for relays, solenoids, and Magnetic Contactor coils.

¢ Do not place the following cables in the same duct or bundle them together. Also, separate the cables from each other
by at least 30 cm.
» Main Circuit Cables and 1/O Signal Cables
* Main Circuit Cables and Encoder Cables

¢ Do not share the power supply with an electric welder or electrical discharge machine. If the servo driver is placed near
a high-frequency generator, install Noise Filters on the input side on the Main Circuit Power Supply Cable and Control

Power Supply Cable even if the same power supply is not shared with the high-frequency generator. Refer to the
following section for information on connecting Noise Filters.

¢ Implement suitable grounding measures. Refer to the following section for information on grounding measures.

Noise Filters

You must attach Noise Filters in appropriate places to protect the servo driver from the adverse effects of noise.
The following is an example of wiring for countermeasures against noise.

Servomotor

| e B
‘ Noise Filter
I

200 VAC —

|

‘2.0 mm?
| min.

I
‘ $ |~ — — — [ — ®Operation relay sequence !
I
P — — — —|— ®User signal generators ‘
| .
| 4 |
‘ Noise Filter > "2 J [
! ! A oo ‘
?% / / power
supply |
‘ |
| .
I

Gromdiniplate) N

External ground: Use a dedicated ground.

*1.For the ground wire, use a wire with a thickness of at least 2.0 mm2 (preferably, flat braided copper wire).

*2. Whenever possible, use twisted-pair wires to wire all connections marked Withi



Noise Filter Wiring and Connection Precautions

Always observe the following precautions when wiring or connecting Noise Filters.

* Separate input lines from output lines. Do not place input lines and output lines in the same duct or bundle them

together.
Incorrect Correct
|
| Noise 7, — Noise
Filter Filter
T ' |

Grounding plate

Noise

B
%

7

Filter

777

—

Grounding plate

>

Grounding
plate

Grounding plate

=

LLF

Separate the circuits.

* Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter ground wire, output lines, and
other signal lines in the same duct or bundle them together.

Incorrect

Co

rrect

L

Noise

g

T
Grounding plate

Filter

>

[

T

input lines

77

Grounding plate

Filter

Noise

It is OK if the ground <
wire is close to the
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* Connect the Noise Filter ground wire directly to the grounding plate. Do not connect the Noise Filter ground wire to
other ground wires.

Incorrect Correct

(P I Ti—

—1 Filter — Filter -
Servo Driver Servo Driver Servo DnverServo Driver
@ @ o

Yo

Shield ground wire

/77 /
Grounding plate Grounding plate

«If a Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and the ground wires from
other devices inside the control panel to the grounding plate for the control panel, then ground the plate.

Control panel

{'— Noise [=— %

—  Filter jﬁ
— D

I

I

I

. |

Servo Driver ‘
|

I

I

I

I

[+]
—i !

=

Ground

|
3}44

+ Grounding plate
t - |



4.1.3 Grounding

Implement grounding measures as described in this section. Implementing suitable grounding measures will also help
prevent malfunctions, which can be caused by noise.

Observe the following precautions when wiring the ground cable.

« Ground the servo driver to a resistance of 100 Q or less.

« Be sure to ground at one point only.

« Ground the Servomotor directly if the Servomotor is insulated from the machine.

Motor Frame Ground or Motor Ground

If you ground the Servomotor through the machine, switching noise current can flow from the main circuit of the servo
driver through the stray capacitance of the Servomotor.To prevent this, always connect the FG terminal of the
Servomotor Main Circuit Cable connected to the Servomotor to the ground terminal on the servo driver. Also be sure to
ground the ground terminal. Always connect the shield wire of the Encoder Cable connected to the Servomotor to the
connector case (shell).

Ground both the Moving Coil and Magnetic Way of a Linear Servomotor

Noise on I/O Signal Cables

If noise enters the I/O Signal Cable, connect the shield of the I/O Signal Cable to the connector shell to ground it. If the
Servomotor Main Circuit Cable is placed in a metal conduit, ground the conduit and its junction box. For all grounding,
ground at one point only.
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4.2 Basic Wiring Diagrams

« Input 3-phase AC380V

>L >L Three-phase Three-phase AC 380V Power Supply Input :
No-fuse Breaker >< =\ AC 380V(50/60HZ) SC3 03A/06A/10A/15A/28A Models.
1Ry 1PL(Servo Alarm Display)
I surge Absorber ~C
l—ﬁ\lmse ﬁlterl Pov‘y_g_er_l OFF Pov:_tg'_r_'ON 1KM
Tt
Connect a surge to the coil
o L LRy 1l | of the magnetic contactor.
" Magnetic contactor
1KM
| Servo Driver
“r L2 — Servo Motor
I L3 u
\
SC3 03A/06A/10A/15A:.Control power supply L1C:+24V, ( M
L2C0v Lic w
SC3 28A:Control power supply L1C and L2C: L2C PE
I single-phuse AC 380V Bl/e — Ericodor
External Re-generative Resistor o BE
! ! B3 | on2 | PG
i Bl/g e L
i*BE and B3 pin must be shorte, B2 i
i when using internal re-generative resistor. B3 i
: * B2 and B3 pin must be open, H
| when using external re-generative resistor. o |
+ * SC328A does not build-in regenerative resistor,| .
L e 1Ry  +24V
—» K 11 [ out2+
- —»> 12 | outa-
Must be grounded
1D




Input 3-phase AC220V

No-fuse Breakerkjj_ :L_\

Three-phase
AC 220V (50/60HZ)

ir Three-phase AC220V Power Supply Input :

SC3 03A/06A/08A/10A Models

1Ry 1PL(Servo Alarm Display)
J: surge Absorber ~C
l—lT\Ioise filterl Power OFF  Power ON 1KM
STiRREY |
_/
1KM 1Ry 15UpP |  Connecta surge to the coil
> of the magnetic contactor.
Magnetic contactor
1KM
I 2 erveibd
ervo Driver
—‘r L2 — Servo Motor
| ____ ~
13 u
L1, L2 are connected to L1C W
single-phase AC220V L2C PE
B1/® B Encoder
I ‘ ; T -1 B2 [ |
i External Re-generative Resistor i B3 | N2 | PG
i B1/qj o -
i* B2 and B3 pin must be shorte, B2 |
i when using internal re-generative resistor. B3 |
:* B2 and B3 pin must be open, :
when using external re-generative resistor. (O] |
1% SC303A doeirﬁt_ build-in regeneratwil:?sistor. e Wy +24v
—»> 11 | our2+
Y pe —»> K 12 | our-
Must be grounded-l-—( D
«Input 1-phase AC220V
o s N T R o T TR
gle-p i Single-phase AC220V Power Supply Input : |
No-fuse Breaker AC 220V (50/60HZ) i SC3 03A Models i
\ 1Ry 1PL(Servo Alarm Display)
J: surge Absorber ~O
‘[IT\Ioise filter Power OFF POV‘!EEON 1KM
diann |
-
1KM 1Ry 1SUP |  Connecta surge to the coil
o of the magnetic contactor.
Magnetic contactor
1KM
I 2 el
ervo Driver
el L2 — Servo Motor
13 u
L1, L2 are connected to L1C w
single-phase AC220V L2C PE
B1/® | Encoder
| il ; | B2 —
i External Re-generative Resistor i B3 | N2 | PG
i Bl/q G [
i‘ B2 and B3 pin must be shorte, B2 |
i when using internal re-generative resistor. B3 |
:*B2and B3 pin must be open, :
| when using external _re—generative rgs‘\stor.. [C] |
1*SC303A doe?_rEtIPiﬂ:j-ln regenerative resistor. i Wy  +24v
—> 11 | out2+
Y pE —»> K 12 | oura- | |
Must be groundedJ_—( 5




4.3 Wiring the Power Supply to the servo driver

4.3.1 Terminal Symbols and Terminal Names

Use the main circuit connector on the servo driver to wire the main circuit power supply and control circuit power supply

to the servo driver.

! cauTioN

Wire all connections correctly according to the following table and specified reference information. There is a risk
of servo driver failure or fire if incorrect wiring is performed.

The Servo driver have the following four types of main circuit power supply input specifica-tions.

B I-phase/3-phaseAC220V Power Supply Input

Terminal
Terminal Name Specifications and Reference
Symbols
Main circuit power
TRERE supply input terminals 3-phaseAC 200V ~ 240V - -15% ~ +10% - 50/60Hz
for AC power supply 1-phaseAC 200V ~ 240V - -15% ~ +10% - 50/60Hz
input
Lic - Loc Control power supply 1-phaseAC 200V ~ 240V - -15% ~ +10% - 50/60Hz
terminals
Regenerative Resistor If the regenerative capacity is insufficient, connect an External
Bl/@ B2 B3 ] Regenerative Resistor between B1/ and B2.
terminals The External Regenerative Resistor is not included. Obtain it separately.
[S) - None. (Do not connect anything to this terminal.)

B 3-phaseAC380V Power Supply input

Terminal
Terminal Name Specifications and Reference
Symbols
Main circuit power
supply input
L1-L2-1L3 terminals for AC 3-phaseAC 380V ~ 420V - -15% ~ +10% - 50/60Hz
power supply
input
L1C ~ LoC Control power 03/06/10/15A: DC 24V - -10% ~ +10% - 50W
supply terminals 28A: 1-phaseAC 380V ~ 420V - -15% ~ +10% - 50/60Hz
03A/06A/10A/15A
When the regenerative capacity is insufficient, remove the jumper wire
between B2 and B3, and connect an external regenerative resistor between
Regenerative B1/é and B2. Please purchase the external regenerative resistor separately.
Bl/&~B2-B3 i ) 28A
Resistor terminals It does not have build-in re-generative resistor, thereforce short wire between
B2 and B3 is not allowed, and connect an external regenerative resistor
between B1/@ and B2. Please purchase the external regenerative resistor
separately.
[S) - None. (Do not connect anything to this terminal.)




4.3.2 Wiring Procedure for Main Circuit Connector

 Required ltems

Required Item

Remarks

Spring Opener or

e Spring Opener servo driver accessory

Flatblade
Screwdriver

e Flat-blade screwdriver

Commercially available screwdriver with tip width of 3.0 mm to 3.5 mm

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

2. Remove the sheath from the wire to connect.

8 mm~9 mm‘

3 - Open the wire insertion hole on the terminal connector with the tool. There are the following two ways to open the

insertion hole. Use either method.

® Using a Spring Opener

@ Using a Flat-blade Screwdriver

Open the insertion hole with the Spring Opener
as shown in the figure.

Firmly insert a flat-blade screwdriver into the
screwdriver insertion hole to open the wire
inser-tion hole.

4. Insert the conductor into the wire insertion hole. Then, remove the Spring Opener or flat-blade screwdriver.

5. Make all other connections in the same way.

6. When you have completed wiring, attach the connectors to the servo driver.

4.3.3 Power ON Sequence

Consider the following points when you design the power ON sequence.

e The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply is turned ON. Take this
into consideration when you design the power ON sequence, and turn ON the main circuit power supply to the servo

driver when the ALM signal is OFF (alarm cleared).

Power on
Y

Control power supply
Main circuit power supply.—J

ALM (Servo Alarm) Signal
Alarm Alarm Is cleared

Up to 5.0s

! WARNING

start wiring or inspection work.

eEven after you turn OFF the power supply, a high residual voltage may still remain in the servo driver. To
prevent electric shock, do not touch the power supply terminals after you turn OFF the power. When the
voltage is discharged, the CHARGE indicator will turn OFF. Make sure the CHARGE indicator is OFF before you




Important

e Turn ON the control power supply before the main circuit power supply or turn ON the control power supply
and the main circuit power supply at the same time.Turn OFF the main circuit power supply first, and then turn
OFF the control power supply.

4.3.4 Power Supply Wiring Diagrams

*Wiring Example for Three-Phase Power Supply Input

NN

or NN

e

2KM
T
o
>4
1KM
gl
%
(Servo alarm
1Ry display) *
1PL
Servo Power Servo Power
OFF 1KM
e o101
1KM 1SA
2KM 1QF :
1KM 1Ry 1FLT
1KM :
2SA 2KM :

Servo Driver

L1C
L2c
Bl/e
B2 CN1 1Ry
B3 7 ALM+
5 —<
8 ALM- 1D

Molded-case circuit breaker
Noise filter

Magnetic Contactor

(for control power supply)
Magnetic Contactor

(for main circuit power supply)

*You do not have to connect B2 and B3 for the following models: 03A and 28A, Do not connect them.
* AC380V 03A/06A/10A/15A use DC +24V for control power supply

1Ry :
1PL:
1SA :
25A
35A:
1D

o

Relay

Indicator lamp

Surge Absorber
Surge Absorber
Surge Absarber
Flywheel diode

4.3.5 Wiring Regenerative Resistors

This section describes how to connect External Regenerative Resistors.

* WARNING

e Be sure to wire Regenerative Resistors correctly. Do not connect B1/& and B2.
Doing so may result in fire or damage to the Regenerative Resistor or servo driver.

Connecting Regenerative Resistors

1. Remove the lead from between the B2 and B3 terminals on the servo driver.

2. Connect the External Regenerative Resistor between the B1/& and B2 terminals.

3. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistance).

NOTE: 03A and 28A does not have build-in re-generative resistor, thereforce short wire between B2 and B3 is not
allowed, and connect an external regenerative resistor between B1/@ and B2.



4.4 Wiring Servomotors

4.4.1 Terminal Symbols and Terminal Names

The servo driver terminals or connectors that are required to connect the servo driver to a
Servomotor are given below.

Terminal/Connector | Terminal/Connector Name
Symbols
u-v.-w Servomotor terminals
& Ground terminal
CN2 Encoder connector

4.4.2 Pin Arrangement of Encoder Connector (CN2)

Pin No. Signal Function
1 PG5V Encoder power supply +5V
2 PGOV Encoder power supply 0 V
3 E+" Battery for absolute encoder (+)
4 E-" Battery for absolute encoder (-)
5 SD+ Serial data (+)
6 SD- Serial data (-)

Shell Shield —

*No wiring is required for an incremental encoder.

4.4.3 Wiring the servo driver to the Encoder

When Using an Absolute Encoder If you use an absolute encoder, use an Encoder Cable with a JUSP-BAO1-E Battery
Case or install a battery on the host controller.

Servo Drive
Absolute Encoder Host Controller (client)
CN1 Ve ~, 5 i 5
A . 19 ] /‘. Differential Receiver
g b 20 / iR - A
> 7
> % B N 21 ,
o 22 R —— B
it 28 71
.| C 23 p
] 24 R — C
CEL Tl T ®
> + L
N 2 || | - qu il
/ b
r E+4) 3 < e
@WENRY
7 <
(i / isp-Je \__
[ — ] oy
~i+5v.) 1
§ / IGND) 2
7
I W} Connector Shell
I ) )i 7
Shielded Cable
* 1: The pin numbers of these connectors depend on the servo driver model.
SN
~
* 2 / Represent a shielded twisted-pair cable.
o

 Wiring Example When Using an Encoder Cable with a Battery Case
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Wiring the servo driver to the Holding Brake

LIS

* If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and brake power

g supply. Refer to the following manual for details.
* After the Surge Absorber is connected, check the brake operation delay time in your application.
The Surge Absorber may affect the brake operation delay time.
Configure the relay circuit to activate the holding brake for an emergency stop.

Relay Circuit Example

___ServoDmver  5VDGto 30 VDG
Emergency stop

T [ o
Photocoupler N
. N
a3

g

<}

L
<

* The /BK (Brake) signal cannot be used with the default settings. You must allocate the output signal. Refer

to the following section for details.

« If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power
supplies, such as the one for the 1/O signals of the CN1 connector. If the power supply is shared, the I/O

signals may malfunction.

Servomotor with

Holding Brake

Servo Driver
Power supply L1 B
L2 v
L3 W
L1C
L2C @ i
CNI o i oo
(/BK+) BK-RY Surge Absorber
¢Bky D ov
¢ oy
DC side
Brake power supply gk_Rry
AC DC :
e

BK-RY: Brake control relay
1D: Fly wheeling Diode



4.5 1/0O Signal Connections

4.5.11/0 Signal Connector (CNT) Names and Functions

EtherCAT Type (SC3 00000 00) :

Default settings are given in parentheses.

Pin Name Function Pin Name Function
No. No.
1T |- 26 |-
2 |- 27 |-
3 |- N 28 |- N
4 |- 29 |-
5 |- N 30 |- N
6 |- 31 |-
7 |OUTO+ Output 0, Reallocatable 32 |OUT3+ Output 3, Reallocatable
8 |ouTo- (Default : ALM) 33 |OUT3- (Factory reserved)
9 |OuUTl+ Output 1, Reallocatable 34 |OUT4+ Output 4, Reallocatable
10 |ouTl- (Default : /BK) 35 |OUT4- (Factory reserved)
11 |ouUT2+ Output 2, Reallocatable 36 |OUT5+ Output 5, Reallocatable
12 |ouT?- (Factory reserved) 37  |OUT5- (Factory reserved)
13 |DICOM input signal common terminal 38 |-
Input 0, Reallocatable Input 4, Reallocatable
14 |INO (Default : /P-OT) 39 |IN4 (Factory reserved)
Input 1, Reallocatable Input 5, Reallocatable
15 |INT (Default : /N-OT) 40 [IN5 (Factory reserved)
Input 2, Reallocatable Input 6, Reallocatable
16 |IN2 (Default : /DEC) 41 |IN6 (Factory reserved)
Input 3, Reallocatable Input 7, Reallocatable
17 |IN3 (Factory reserved) 42 |IN7 (Factory reserved)
18 -- 43 --
19 |PAO+ - 44 |--
50 |PAO- PG Divided Pulse Output, Phase A 5 |- -
21 |PBO+ . 46 |--
> PBO- PG Divided Pulse Output, Phase B 7 |- -
23 |PCO 48 |-
h PG Divided Pulse Output, Phase Z --
24 |PCO- 49 |-
25 |GND Singal Ground 50 |GND Singal Ground
NOTE: 1~ The terminal displays "--", please do not use *
2 ~ Please connect the input and output signals to the connector by shielded cables.



Pulses Type (SC3 O0OOOO10):

Default settings are given in parentheses

Npg Name Function Pin NO. Name Function
1 APULS+ Pulse Reference Input 26 |- -
2 |apuLs- P 27 |-
3 |BSIGN+ Sign of Reference Input (Line- 28 |- N
4 |BSIGN- Driver) 29 |-
5 |ANAO+ 30 |ANAT+
6 lANAD- Speed Reference 31 IANAL Torque Refer-ence Input
7 |OUT0+ Output 0, Reallocatable 32 |OUT3+ Output 3, Reallocatable
8 |ouTo- (Default : ALM) 33 |oUT3- (Factory reserved)
9 |OUTT+ Output 1, Reallocatable 34 |OUT4+ Output 4, Reallocatable
10 |louTt- (Default : /COIN) 35 |OUT4- (Factory reserved)
11 |OuUT2+ Output 2, Reallocatable 36 |OUT5+ Output 5, Reallocatable
12 |louTe- (Default : /BK) 37  |ouTs- (Factory reserved)
13 |DICOM input signal common terminal 38 |-
Input 0, Reallocatable Input 4, Reallocatable
14 |INO (Default : /S-ON) 39 |IN4 (Factory reserved)
Input 1, Reallocatable Input 5, Reallocatable
15 [INT (Default : /P-OT) 40 [IN5 (Factory reserved)
Input 2, Reallocatable Input 6, Reallocatable
16 |IN2 (Default : /N-OT) 41 |IN6 (Factory reserved)
Input 3, Reallocatable Input 7, Reallocatable
7 |IN3 (Default : /ALM-RST) 42 |IN7 (Factory reserved)
18 -- 43 -
19 |PAO+ PG Divided Pulse Output, Phase A | 44 |-- N
20 |PAO- 45 |-
21 |PBO+ PG Divided Pulse Output, Phase B | 46 |-- N
22 |PBO- A7 |-
23 |PCO+ PG Divided Pulse Output, Phase Z | 48 |-- N
24 |PCO- 49 |-
25 |GND Singal Ground 50 |GND Singal Ground

NOTE: 1~ The terminal displays "--", please do not use *
2 ~ Please connect the input and output signals to the connector by shielded cables.

4.5.2 1/O Signal Connector (CN1) Pin Arrangement

EtherCAT Type (SC3 0OOODO 00) :

24

Pin1_|

Pin 2/ 0 “Pin 26

S

i
ol
i
il

10
[
O
it

= 7
—F
SEa e

> Pin 27

ot

Pin 24
t—Pin 49

i
i
u
oy

= = =0 D\

0

0
]
=i

PinESP — N

“——) pinso

The above view

is from the direc-

tion of the follow-

ing arrow without

the connector

shell attached.
., 4mm

| ==

~

j -

1 - 26 -
2 - 27 -

3 - 28 -
4 - 29 -

5 - 30 -
6 -- 31 --

7 | OUTO+ 32 | OUT3+
8 | OUTO- 33 | OUT3-

9 | OUTI+ 34 | OUT4+
10 | OUTI- 35 | OUT4-

1 |ouT2+ 36 | OUTS+
12 | ouUT?2- 37 | OUTS-

13 | DICOM 38 -
141 INO 39| IN4

15 ] INT 40 | IN5
16 | IN2 411 IN6

17 | IN3 42 1 IN7
18 - 43 -

19 | PAO+ 44 -
20 | PAO- 45 -

21| PBO+ 46 -
22 | PBO- 47 -

23 | PCO+ 48 -
24 | PCO- 49 -

25| GND 50 | GND




Pulses Type (SC3 0OOO0O10):

Pin 1_;@%?
[ e
AR
Pin2” :1' E %‘* Pin2s
ol
:gr%/%%} Pin 27
DEE]
Pin 24| 0l
T;D'E D:'ﬁ; Pin 49
Pin26 |

—————— Pin&0

The above view
is from the direc-
tion of the follow-
ing arrow without
the connector
shell attached.
T 4

o=

~J

r_fr

1 [APULS+ 26| -
2 | APULS- 27| -

3 | BSIGN+ 28| -
4 | BSIGN- 29| -

5 | ANAO+ 30 | ANAT+
6 | ANAO- 31 | ANAT-

7 | OUTO+ 32 | OUT3+
8 | ouTo- 33 | OUT3-

9 | OUTI+ 34 | ouT4+
10 | OUTI- 35 | OUT4-

| out2+ 36 | OUTS+
12 | ouT2- 37 | OUTS-

13 | DICOM 38 -
141 INO 39| IN4

15| INT 40| INS
16| IN2 411 IN6

7 IN3 42| IN7
18 - 43| -

19 | PAO+ 44 -
20 | PAO- 45 | -

21| PBO+ 46| -
22 | PBO- 47| -

23 | PCO+ 48| -
24| PCO- 49 | -

25| GND 50 | GND




4.5.3 1/0 Signal Wiring Examples

B Communiaction Type : (SC3 O0OD00O0O 00) : Postioning Control Mode

No-fuse Breakerkj: ,L ,L

hree-phase AC220V (50/60HZ):SC3_03A/06A/08A/10A models

!Thlee—phase AC380V(50/60HZ):SC3_03A/06A/10A/15A/28A madels |

1Ry 1P Servo Alarm Display

J__ surge Absorber

l—ﬁloise filter

Power OFF

1KM

1KM 1Ry 1SUP #—— Connect a surge to the coil

Magnetic contactor
KM

as follows;

*The connection method for the <ontrci power L1C and L2C is

Connect conlrol power LLC and L2C Lo single-phase AC 220V,

2. Far SC3_03A/06A/1 el
Connect control power LIC to +24V and L2C to OV,

3. Far §C3_28A model: !
Connect control power L1.C and | 2C to single-phase AC 380v___]

A mag

]

- S ! y
|
1

MExternal Re-generative Resistor

i
i
|
!
L

i " B2and B3 pin must be shorte,
when using internal re-generative resistor.
i * B2 and B3 pin mus! be open,

when using extermal te generative resistor.
* 5C3 03A/2BA does not build-in regenerative resistor

The signal functions of
input ports INO to IN7
can be modified by
parameter setting.
Defalt setting are

as following.

0 | /SON

1| POT

2 [ NOT
ALM-RST
4 | (Reserved
Reserved
Reserved;

[IN7 [ (Reserved]

Z Represnt twisted-pair cable

L
|

1KM

Must grounded

L1
L2
L3

L1c
L2c

Bl/&

B

™
w N

o

Servo Driver

of the magnetic contactor.

Servo Motor

[ M

[Re<c]

[z |

ECAT
connector

CN3/4

i

Encoder

PG

PAO+
PAQ-
Phos Axis PG division Qutput
PBO-
PCO+
PCO-
QUTO+
OUT0-
OUTL+
OUT- The signal functions of
output ports QUTO to
OuT3+ OUTS ean be modified
by parameter setting.
QU5 Defalt setting are
oUT4+ as following.
GINEE] MV
ouTd- Y s
ourse | B
2] (Reserved)
ouTs- o1 (Reserved)
1Ry 24y
0UT2+
ouT2-
n



Pulses Type (SC3 O0OOOO 10):

No-fuse Breaker >L ’L

surge Absorber|—

Postioning Control Mode

. |

Three-phase AC220V (50/60HZ): SC3_03A/06A/08A/10A models |
Three-phase AC380V(50/60HZ). SC3_03A/06A/08A/10A/15A/28A models ;

1Ry

1P Servo Alarm Display

~L

.||_|

Power OFF Pow&r ON

‘IjliNoise filter

1KM 1Ry

1KM

15Up <&—— Connect a surge to the coil

of the magnetic contactor.

Magnelic conlaclor
1KM
| [1:
¥
I

Servo Driver

Servo Motor

[F===]

[[enz |

E Represnt twisted-pair cable

* The termination resistor 120 Q is built-in CN4.

I e SoTneed o e Thod 15 hé Tontrdl power LLC and L0 Ts L2
flows:
1 ml:u 03IA/UGA/UBASLOA modls: LS
Connect control power L1€ and L2C 1o single-phase AC 220V,
2 Tor SC3_O3A/ISATIOA/LSA mocls
Connect control power L1C to +24V and L2C to OV
3 tor SC3_28A model:
Connect control pewer LIC and L2C Lo single phase A 380V, Hc
L2C
External Re-generative Resistor Bl/e
B2
Bl/a B3
B2 fe)
*B2 and B3 pin must be shorte,
when using inlernal re generalive resistor. B3 Must grounded PE
B2 and B3 pin must be open,
when using external re-generative resistor ]
* SC3 03A/28A does not build-in regencrative resistor. -
N.C 1 | |CN3/4
r N.C. 2
I Y I N |3
I GND__[4
! rel e NCr |5
N.C.* 6
. [PLUS PLLS 485+ |7
Position CE SIGNT 235 Py
i o
reference [ —
SIGN SIGN- i
[ SSW :I-
B
1
!
PLUS i
w APLUS+
& APLUS-
Position SIGN
reference CCBW ASIGN+
ASIGN-
i
i
GND
GND
DICOM
+24V
—"—{ o
IN1
IN2
The signal functions of
input ports INO to IN7
can be modified by L N3
parameter setting.
Defalt setting are
as following - Na
0 | /SON
1 [POT
2 [NOT L NS
3 |/ALM-RST)
N4 | (Reserved
NG | (Reserved -
NG [ (Reserved ING
N7 | (Reserved;
{7

Encoder

PAO+

PAO-

PBO+ | avis P division Output
PBO-

PCO+

PCO-

QUTO+

OUTO-
QUT1+
OUT1- The signal functions of

output ports CUTO to
OuT3+ OUTS can be modified
ouUT3- by parameter setting.
Defalt setting are

OUT4+ | asfollowing

o | R
OUTS+ | I3 iE; ’\‘:n’(snrvnd?
ouTs_| (et

1Ry +24V

QUT2+

OuUT2-

1D



Pulses Type (SC3 00OOO0O10) :

NoffuseBreaker)L >L J(

Speed/Torque Contorl Mode

i Three-phase AC220V (50/60HZ): SC3_03A/06A/08A/10A madels I
Three-phase AC380V(50/60HZ): SC3_03A/06A/08A/L0A/15A/28A models &

5) 1Ry 1P Servo Alarm Display
J__ surge Absorber [ ~
) J?IT\JOiSE filter Power OFF Povgg_r'ON 1KM
Lo i A >
1KM 1Ry 1SUp <4—— Connect a surge to the coil
of the magnetic contactor.
l Magnetic contactor
K
I 1
g 2 S| Dri Servo Motor
! ‘lermnwnn'v methad for the cortrol power [1Cand 12¢ s 1 | envo.Lirver ]
| astolio i U
! Lrorsca 00D 08 ol L — 13
| |
i 2 | v l M
P j L1c w
s L2c PE
! Ext | Re-generative Resistor : L
| Externa g i B/
: H Encoder
| | B2
i Bl/@i B3
i vuz‘ and B3 pin rmngLIha\thn_-. B2 | <) I CN2 | PG
when using inlemal te generative resis o
*B2and B3 fm must lmfpm : : B3 Must grounded PE —
| when using external re-generative resistor. (€] |
i *$C3 03A/28A does not build-in regenerative resistor. i 4
N.C 1 CN3/4
N.C. 2
GND 3
GND 4
N.C.* 5
N.C.* 6
485+ 7
485- 8
!-._ — .C—H.} ....... —_
|
i
i
Analog input |
(Voltage input range : £10V) i
|
anpo+ | s H e H A
ANAQ- 6
GND 25
|
= 19| PAQ+
ANAL+ |30 o LPF [ o
RO Axis PG division Qutput
PBO-
PCO+
DICOM Peo-
.
The signal functions of
input Emts\NﬂmlN7 OuTO+
can be modified by OUTO-
parameter setting
Defalt setting are OUT1 +
aliqf;”u;vs‘gi —" QUT1- The signal functions of
output ports OUTO to
IN1 | POT OuT3+ QUTS can be modified
IN2 | NOT L~ ouT3- by parameter setting.
IN3 | /ALM-RS Defalt setting are
IN4 | (Reserved) OUT4+ | asfollowing.
| INS | (Reserved)| . ouT4- oo LA
| ING | 1] 4
IN7 | (Reserved) OUTS+ VIER i e
—" oUTS- | [oifresne
1Ry +24V
L
QouT2+
OuUT2-
E Represnt twisted-pair cable 1D

* The termination resistor 120 Q is built-in CN4.
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4.5.4 Sequence Input and Output Circuits

Sequence Input Circuits

+ Photocoupler Input Circuits

This section describes CNT connector terminals CN1-INO ~ CN1-IN7. The circuits are connected through relay or
openollector transistor circuits. If you connect through a relay, use a low-current relay. If you do not use a low-current

relay, a faulty contact may result.

Examples for Relay Circuits

Examples for Open-Collector Circuits

DC24V

+24vIN 3:3KQ
& oson [T

DC24V

(+24VIN 3.3kQ

~/SON

s

NOTE: The 24-VDC external power supply capacity must be 50 mA minimum.

The servo driver input circuits use bidirectional photocouplers. Select either a sink circuit or source circuit according to

the specifications required by the machine.

Please choose either the common collector configuration or the common emitter configuration based on the mechanical
specifications. (& Servo Parameter Pn517~518)

Sink Circuits

Source Circuits

+ - Servo Driver input side

Photocoupler
—> I | Internal
Switch L ﬁi K signal
- /—> | level
Photocoupler
I o | Internal
Switch ﬁ < K signal

/ﬁ(—x— I level

+ - Servo Driver input side

Photocoupler

> e Internal
i 7 . 4
Switch I Es- L\ signal
. — + level
‘ Photocoupler
L e P Internal
ST e :
Switch | ¥ f > L signal
_ L - T level

Input Signal Polarity

Input Signal Polarity

Photocoupler

Internal Signal Leve

Photocoupler

Internal Signal Leve

ON

Low level

ON

High level

OFF

High level

OFF

Low level
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Sequence Output Circuit

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit failures.

A/~ If a short-circuit failure occurs as a result of any of these causes, the holding brake will not work. This could
damage the machine or cause an accident that may result in death or injury.

+ Open-Collector Output Circuits

The Alarm Code (ALO1, ALO2, and ALO3) signals are output from open-collector transistor output circuits. Connect an
open-collector output circuit to a photocoupler, relay, or line-receiver circuit.

Example for Relay Circuit Example for Line-Receiver Circuit

Servo Driver 5VDC to 30 VDC Servo Driver 5VDC to 30 VDG
Relay

T N N VA

%ﬁ

oV

NOTE: The maximum allowable voltage and maximum allowable current for open-collector output circuits are as follows:

» Maximum allowable voltage: 30 VDC
» Maximum allowable current: 20 mA DC

¢ Line-Driver Output Circuits
This section describes CN1-19 ~ 24 (Phase-A, B, Z Signal)

The serial data from the encoder is converted to two-phase (phases A and B) pulses. The resulting output signals (PAQ,
/PAQO and PBO, /PBO), origin pulse signal (PCO and /PCO), and the absolute encoder position output signals (PSO and
/PSO) are output with line-driver output circuits. Connect the line-driver output circuits to line-receiver circuits at the host

controller.

Example for Line-Receiver Circuit
Servo Driver Host controller

N
:‘ ; / 220 Qto
b /‘ 470 Q
AR
—
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4.6 Encoder Connector Names

Pin No. 1 2 3 4 5 6
Name 5V GND E+ E- SD+ SD-
NOTE:SD+ - SD-are Pin of Data ; E+ - E-are Pin of Battery °
A [ —— _
PIN2 PINA PING "\
E==] |
PINTPIN3 PINS )]
1= 17
Encoder Cable Pins
Num 1 2 3 4 5 6 7 8 9
Def SD+ SD- E+ - - 5V ov E- PE
Power Cable Pins
Num 1 2 3 4
Def U V W PE
Brake Cable Pins
Num 1 2
Def 24V ov
Encoder Power Brake

E 2
Lsgaz—s iloo| N
7 BOA| g 3 | L4
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Encoder Cable Pins

Num 1 2 3 4 5 6 7 8 9

Def 5V oV - E+ SD+ SD- - E- PE

Power Cable Pins

Num A B C D

Def U \% W PE

Brake Cable Pins

Num 1 2
Def 24V ov
Encoder Power Brake
D A 1
O
C B O 2
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4.7 EtherCAT Connector Names

EtherCAT Type (SC3 00000 00) :

Pin Number 1 2 3 4 5 7 8
CN3 TX_P_IN TX_N_IN RX_P_IN -- -- RX_N_IN -- --
Name
CN4 TX_P_OUT | TX_N_OUT | RX_P_OUT -- -- RX_N_OUT -- --
Pulses Type (SC3 0OOO0O10):
Pin Number 1 2 3 4 5 6 7 8
CN3 -- -- GND GND -- -- RS485+ RS485-
Name
CN4 -- -- GND GND Build-in 120Q RS485+ RS485-

=z 0

wa Z0

UL
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Chapter5. Basic Functions That Require Setting

before Operation

5.1 Manipulating Parameters (PnO 00 )

This section describes the classifications, notation, and setting methods for the parameters given in this manual.

5.1.1 Parameter Classification

There are the following two types of servo driver parameters.

Classification

Meaning

Setup Parameters

Parameters for the basic settings that are
required for operation.

Tuning Parameters

performance.

Parameters that are used to adjust servo

NOTE: When you edit parameters with a Panel Operator or Digital Operator, only setup parameters are
displayed by default. To edit tuning parameters, set Pn00B to n.

1 (Display all parameters).

; When L
Parameter Meaning Enabled Classification
n.00onoo
default Displ ly set ters.
Pn0OOB ietting] Ispiay only setlip parameters After restart Setup
n.Oo0Oa1 Display all parameters.

5.1.2 Notation for Parameters

There are two types of notations used for parameters that depend on whether the parameter
requires a numeric setting (parameter for numeric setting) or requires the selection of a function

(parameter for selecting a function).

» Parameters for Numeric Settings

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100 —
1 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1Hz 400, Immediately Tuning
Parameter / /
number This is the This is when any

unit (setting increment)
that you can set for
the parameter.

This is the setting range
for the parameter.

parameter setting
before shipment.

change made to the
parameter will
become effective.

This is the parameter
classification.

[This is the minimum

+ Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
n.0Oo0O0O Use the encoder according to encoder specifications.
(default setting)
Pno02 | n.O0100O Use the encoder as an incremental encoder. After restart Setup
n.0200 Use the encoder as a single-turn absolute encoder.
N\

Each O indicates the setting for one digit.
The notation shown here means that the third digit

\ AN
Parameter The notation “n.0000" indicates a parameter for
number selecting functions.

from the right is set to 2.

This column explains the
selections for the function.




5.1.3 Parameter Setting Methods

You can use the Protuner or the Panel Operator to set parameters.

5.1.4 Write Protection Setting for Parameters

You can prohibit writing parameters from the Panel Operator or the Digital Operator.
Even if you do, you will still be able to change parameter settings from the Protuner.

5.1.5 Initializing Parameter Settings

You can return the parameters to their default settings.

This function will not initialize the settings of the parameters that are adjusted for the FAOOC, FAOOD, FAOOE, and FAOOF
utility functions.

. To enable the new settings, turn the power supply to the servo driver OFF and ON again after you complete
A~ the operation.

Preparations

Always check the following before you initialize the parameter settings.
 The parameters must not be write prohibited.
* The servo must be OFF.

Applicable Tools
The following table lists the tools that you can use to initialize the parameter settings.
Too FA No./Function Name Reference

ParameterSetup Initialize Parameters

Panel Operator FA005 (FA0S )

[Edit Parameters ] - [Parameter

ProTuner
Restore factory values]

5.2 The EtherCAT of Communication Specification

The EtherCAT communication setting setup by Servo Parameter Pn013.

5.2.1 The Setting of EtherCAT Station Address

EtherCAT Station Address [ Speed| [ Position ] [Torque]
PnO13 Setup Range Setup Unit default setting When Enabled Classification
0000~ FFFF -- 1 After restart Setup

5.3 Power Supply Type Settings for the Main Circuit and Control Circuit

A servo driver with a 220-VAC power supply input can be operated on either an AC power supply input or DC
power supply input to the main and control circuits. If you select an AC power supply input, you can operate the
servo driver on either a single-phase power supply input or a three-phase power supply input. This section
describes the settings related to the power supplies.



5.3.1 AC Power Supply Input/DC Power Supply Input Setting

Set Pn001T=n. X (Main Circuit Power Supply AC/DC Input Selection) to specify whether to use an AC or DC
power supply input for the main circuit power supply to the servo driver.
If the setting of Pn001 =n. X does not agree with the actual power supply input, an A.330 alarm (Main Circuit
Power Supply Wiring Error) will occur.
Example: Examples of When an A.330 Alarm (Main Circuit Power Supply Wiring Error) Occurs
e A DC power supply is connected between the B1/ and 2 terminals, but an AC power supply input is specified (Pn001 = n.
0 ).

* An AC power supply is input to the L1, L2, and L3 terminals, but a DC power supply is specified (Pn001=n. 1 ).

Parameter Meaning When Enabled Classification
n.0og0 .
. Use an AC power supply input.
pnoo1 | [default setting] y After restart Setup
n.0100 Use a DC power supply input.
! WARNING

eConnect the AC or DC power supplies to the specified servo driver terminals.
- Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on
the servo driver.
- Connect a DC power supply to the B1/ and 2 terminals and the L1C and L2C terminals on
the servo driver.
There is a risk of failure or fire.
e Always specify a DC power supply input (Pn00T =n. 1 ) before you input DC power for the main circuit
power supply.
If you input DC power without specifying a DC power supply input (i.e., without setting Pn00Tton. 1 ),
the servo driver’ s internal elements may burn and may cause fire or damage to the equipment.
eWith a DC power supply input, time is required to discharge electricity after the main power supply is
turned OFF. A high residual voltage may remain in the servo driver after the power supply is turned OFF. Be
careful not to get an electric shock.
einstall fuses on the power supply line if you use DC power.
eThe Servomotor returns regenerative energy to the power supply. If you use a servo driver with a DC
power supply input, regenerative energy is not processed. Process the regenera-tive energy at the power
supply.

5.3.2 Single-phase AC Power Supply Input/Three-phase AC Power
Supply Input Setting

If you use a single-phase, 220-VAC power supply input for the servo driver’ s main circuit power supply, set
parameter PnO0OB to n. 1 (Use a three-phase power supply input as a single-phase power supply input).

This restriction does not affect the SC3 03A model.

Parameter Meaning When Enabled Classification

n.0o00O
[default setting]

Use a three-phase power supply input.

Pn00B Use a three-phase power supply input as After restart Setup

n.0100

a single-phase power supply input.

= 1. If you use a single-phase power supply input without specifying a single-phase AC power supply (Pn00B = n. 1
), an A.F10 alarm (Power Supply Line Open Phase) will occur.

2. Not all Servo driver can be run on a single-phase AC power supply input. If you connect a single-phase AC

power supply input to a servo driver that does not support single-phase power, an A.F10 alarm (Power Supply Line

Open Phase) will occur.

LOLIS
P




3. If you use a single-phase 220AC power supply input, the torque-motor speed characteristic of the Servomotor will
not be the same as for a three-phase AC power supply input. Decide whether to use a single-phase or three-phase
AC power supply input after checking the characteristics given in the Servomotor manual or catalog.

5.4 Functions and Settings for the /S-ON (Servo ON) Signal

The /S-ON (Servo ON) signal is used to enable Servomotor operation.
This section describes the function of and settings for the /S-ON signal.

5.4.1 Function of the /S-ON (Servo ON) Signal

Type Signal Connector Pin No. Signal Status Function
ON (closed) Power is supplied to the Servomotor to enable
operation.
Input /S-ON Must be allocated -
OFF (open) Power supply to the Servomotor is stopped and
operation is disabled

You can use PN50A =n. X (/S-ON (Servo ON) Signal Allocation) to allocate the /S-ON signal to a different input
signal terminal.

gizn 1. Always input the /S-ON signal before you input a speed, position, or torque reference to start the
N7 Servomotor. Never input the reference first and then use the /S-ON signal or turn ON the AC power
supply to start the Servomotor. Doing so will degrade internal elements and may cause an accident.

2. Input the /S-ON signal while the Servomotor is stopped. You cannot turn ON the servo while the
Servomotor is operating.

5.4.2 Setting to Keep the Servo ON and Supply Power to the Motor
Continuously (For Pulses Type)

You can set Pn50A =n. X (/S-ON (Servo ON) Signal Allocation) to 9 (The signal is always active) to keep the servo
ON and supply power to the motor continuously.

Parameter Meaning When Enabled | Classification

n.0000 he S-ON signal is active when CN1-40 input

[default setting) signal is ON (closed). After restart Setup

The signal is always active.
(The /S-ON signal is always active.)

Pn50A

n.0090

S~ | 1. Ifyou set this parameter to keep the servo ON continuously, power will be supplied to the motor as soon

BN 7 the main circuit power supply to the servo driver is turned ON. If there is already a speed, position, or
torque reference input, the Servomotor or machine may perform unexpected operation. Always
implement safety measures.

2. If a resettable alarm occurs and operation is disabled (power is not supplied to the motor), operation will
be automatically enabled (power will be supplied to the motor) when the alarm is reset. If you set this
parameter to keep the servo ON continuously, the Servomotor or machine may perform unexpected
operation when an alarm is reset.

5.5 Motor Direction Setting

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 = n. X (Rotation
Direction Selection) without changing the polarity of the speed or position reference.

This causes the rotation direction of the Servomotor to change, but the polarity of the signals, such as encoder
output pulses, output from the servo driver do not change. Set the appropriate direction for your system.

The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the Servomotor.




Forward/Reve Applicable
Parameter rse Motor Direction and Encoder Divided Pulse Outputs Overtravel
Reference Signal (OT)
q Encoder Divided Pulse Outputs P-OT (For-
Forwar :
n 0 PAO ward Drlve
Use CCW as reference Pr9h|b|t)
the forward PBO M Phase-B lead signal
direction. Encoder Divided Pulse Outputs N-OT
(Default Reverse PAO M Phase-Alead | (Reverse Drive
seting reference Prohibit)
Pn00 CW Motor speed PBO _ |_| L signal
0 +) Torque reference  Encoder Divided Pulse Outputs P-OT (For-
. : Forward _" A\ PAO M ward Drive
UAse CW as the reference | o M Prphibit)
forward direc- cw Motor speed PBO Phase-B lead signal
tion. + - ; Encoder Divided Pulse Outputs N-OT
_ _' orgue reterence - )
(Reverse Rota 2 Reverse Phase-Alead | (Reverse Drive
tion Mode) () Ti PAO
Ime e
reference oW " eeo [ LT Prohibit)
Motor speed signal

5.6 Overtravel and Related Settings

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

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive Prohibit) signals.

You use the P-OT and N-QOT signals to stop the machine by installing limit switches at the positions where you want
to stop the machine that is operated by the Servomotor. A servo driver wiring example is provided below.

=—TForward direction of motor
T

= ervo Driver
Servomotor l:l .
Lmit  Limit [.or [CN1]
switch switch
P-OT_|

Using the overtravel function is not necessary for rotating applications such as rotary tables and conveyors. No wiring for

overtravel input signals is required. This section describes the parameters settings related to overtravel.

! cauUTION

e To prevent accidents that may result from contact faults or disconnections, use normally closed limit

switches.

Do not change the default settings of the polarity of the overtravel signals (P-OT and N-QOT).

e |f you use a Servomotor for a vertical axis, the /BK (Brake) signal will remain ON (i.e., the brake will be
released) when overtravel occurs. This may result in the workpiece falling when overtravel occurs. To
prevent the workpiece from falling, set Pn00Tton. 1  to place the Servomotor in a zero-clamped
state when it stops.

¢ A base block state is entered after stopping for overtravel. This may cause the Servomotor to be pushed
back by an external force on the load shaft. To prevent the Servomotor from being pushed back, set
Pn00Tton. 1 to place the Servomotor in a zero-clamped state when it stops.

5.6.1 Overtravel Signals

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive Prohibit) signals.
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Type Signal Connector Signal Meaning
Pin No. Status
ON Forward drive is enabled (actual operation).
P-OT CNT-IN2 OFF Forward drive is prohibited
Input (forward ov.ertr.avel). '
ON Reverse drive is enabled (actual operation).
N-0T CN1-IN3 OFF Reverse drive is prohibited
(reverse overtravel).

You can operate the Servomotor in the opposite direction during overtravel by inputting a reference. -

5.6.2 Setting to Enable/Disable Overtravel

You can use Pn50A = n.X
(Reverse Drive Prohibit) Signal Allocation) to enable and disable the overtravel function.
You do not need to wire the overtravel input signals if you are not going to use the overtravel function.

(P-OT (Forward Drive Prohibit) Signal Allocation) and Pn50B = n.

X (N-OT

Parameter Meaning When Enabled Classification
The forward overtravel function is enabled
n.2000 and the P-OT (Forward Drive Prohibit) signal

[default setting]

is input from CN1-CNO. (CN1-INT For Pulses

Type)

nOOO8

The reverse overtravel function is disabled.
Reverse drive is always enabled.

Pn50A After restart Setup
Type)
The forward overtravel function is disabled.
n. 8000 Forward drive is always enabled.
The reverse overtravel function is enabled
n.O0oo3 and the N-OT (Reverse Drive Prohibit) signal
PRS0B [default setting is input from CN1-CN1. (CN1-IN2 For Pulses After restart Setup

5.6.3 Motor Stopping Method for Overtravel

You can set the stopping method of the Servomotor when overtravel occurs in Pn001 = n.

Method for Servo OFF and Group 1 Alarms and Overtravel Stopping Method).

XX (Motor Stopping

Parameter Motor Stopping Method* Status after Stopping When Enabled | Classification
n.0ogoo
[default .
setting] Dynamic brake Coasting
n.ogot
Pn001 n.00o02 Coasting After restart Setup
n.oo1gd Deceleration according to | Zero clamp
n.0020 setting of Pn406 Coasting
n.0030 Deceleration according to | Zero clamp
n.0040 setting of Pn30A Coasting

* You cannot decelerate a Servomotor to a stop during torque control. For torque control, the Servomotor will be

stopped with the dynamic braking or coast to a stop (according to the setting of Pn001 = n.

Method for Servo OFF and Group 1 Alarms)), and then the Servomotor will enter a coasting state.

Stopping the Servomotor by Setting Emergency Stop Torque
To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop Torque).If Pn001 =n. X
is set to 1 or 2, the Servomotor will be decelerated to a stop using the torque set in Pn406 as the maximum torque.
The default setting is 800%. This setting is large enough to allow you to operate the Servomotor at the maximum
torque. However, the maximum emergency stop torque that you can actually use is the maximum torque of the

X (Motor Stopping

Servomotor.
Emergency Stop Torque [ Speed| [Position ] [ Torque |
Pn406 Setting Range Setting Unit Default Setting When Enabled Classification
0~800 1% * 800 Immediately Setup

* Set a percentage of the motor rated torque.
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Stopping the Servomotor by Setting the Deceleration Time

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A (Deceleration Time for

Servo OFF and Forced Stops).

Pn30A

Deceleration Time for Servo OFF and Forced Stops [ Speed | |[Position]| [ Torque |
Setting Range Setting Unit Default Setting When Enabled Classification
0~10000 ms 0 Immediately Setup

If you set Pn30A to 0, the Servomotor will be stopped with a zero speed.

The deceleration time that you set in Pn30A is the time to decelerate the Servomotor from the maximum motor

speed.

Maximum speed

Operating speed

“Actual deceleration time

Operating speed
Maximum speed

Actual

Pn30A

% Decelaration time (Pn30A)

5.6.4 Overtravel Warnings

You can set the system to detect an A.9A0 warning (Overtravel) if overtravel occurs while the servo is ON. This allows
the servo driver to notify the host controller with a warning even when the overtravel signal is input only momentarily.
An alarm occurs only if overtravel occurs while the servo is ON. An overtravel warning will not be detected when the

servo is OFF, even if overtravel occurs.

* The occurrence of an A.9A0 warning will not stop the motor or have any affect on host controller motion
operations. The next step (e.g., the next motion or command) can be executed even if an overtravel

warning exists.

However, depending on the processing specifications and programming for warnings in the host
controller, operation may be affected when an overtravel warning occurs (e.g., motion may stop or not

stop). Confirm the specifications and programming in the host controller.

» When overtravel occurs, the servo driver will perform stop processing for overtravel. Therefore, when an
A.9A0 warning occurs, the Servomotor may not reach the target position specified by the host controller.
Check the feedback position to make sure that the axis is stopped at a safe position.

The following parameter is set for this function.

When Classificati

P Meani
arameter eaning Enabled on
no0000 .
: Do not detect overtravel warnings.
pnoop | Ldefault setting] restart Setup
nl000 Detect overtravel warnings.

A timing chart for warning detection is provided below.
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Reference Control Reference ALM_CLR

Servo ON/OFF Status OFF | ON

Ove rtr(apv_%;l':?gi; Disabled | Enabled Disabled Enabled I Disabled

o
’

Overtravel warning Normal status \| .
(A.9A0) r u Warning status Normal status

NOTE:

1. Warnings are detected for overtravel in the same direction as the reference.

2. Warnings are not detected for overtravel in the opposite direction from the reference. Example: A warning will not be
output for a forward reference even if the N-OT signal turns ON.

3. A warning status can be detected in either the forward or reverse direction if there is no reference.

4. A warning status will not be detected when the servo is turned ON even if overtravel status exists.

5. A warning status is not related to Servo ON/Servo OFF or the overtravel signal status. It will be cleared by ALM_CLR.
6. When an overtravel warning status is triggered, it will not be triggered again until the it is cleared.

7. When the software limit is detected, An overtravel warning status will still be triggered.

5.7 Holding Brake

A holding brake is used to hold the position of the moving part of the machine when the servo driver is turned OFF
so that moving part does not move due to gravity or an external force. You can use the brake that is built into a

Servomotor with a Brake, or you can provide one on the machine.

The holding brake is used in the following cases.

® Vertical Axis ® Shaft with External Force Applied
Servomotor
Moving part of machine

Holding brake External force Servomotor

Prevents the moving part from
falling due to gravity when the
power supply is OFF.

Holding brake

 —

Moving part of machine Prevents the moving part from

moving due to an external force.

iy The brake built into a Servomotor with a Brake is a de-energization brake. It is used only to hold the
< Servomotor and cannot be used for braking. Use the holding brake only to hold a Servomotor that is
already stopped.

5.7.1 Brake Operating Sequence

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

Brake Release Delay Time
e The time from when the /BK (Brake) signal is turned ON until the brake is actually released.
- g Operation Delay Time
The time from when the /BK (Brake) signal is turned OFF until the brake actually operates.
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OFF ON OFF

/S-ON (Servo ON) signal

Power not
supplied. Power supplied. Power not supplied.
Motor power status -
| ON OFF
/BK (Brake) signal Sl I l
Brake contact section Brake applied. kl Brake released. N Brake applied.

{lining) #1_| L;‘f

AN

Position/speed reference

Motor speed

*2
*1. Rotary Servomotors: The brake delay times for Servomotors with Holding Brakes are given in the following

table. The operation delay times in the following table are examples for when the power supply is switched on the DC side.
You must evaluate the actual brake delay times on the actual equipment before using the application.

*2. Before you output a reference from the host controller to the Servo Driver, wait for at least 50 ms plus the brake release
delay time after you turn ON the /S-ON signal.
*3. Use the following parameters to set the timing of when the brake will operate and when the servo will be turned OFF.
« Rotary Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn507 (Brake Reference Output Speed Level), and
Pn508 (Servo OFF-Brake Command Waiting Time)
* Linear Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn508 (Servo OFF-Brake Command Waiting Time),
and Pn583 (Brake Reference Output Speed Level)
*4. After the SV_ON command is sent, wait for the brake release time plus an additional 50ms then output the command
that sent by the upper device to the servo driver.
*5. Please use the following parameters to set up 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)

5.7.2 /BK (Brake) Signal

The following settings are for the output signal that controls the brake. The /BK (Brake) signal is not allocated by
default. To use the brake, change the setting of Pn50F = n. X (/BK (Brake Output) Signal Allocation).

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or when an alarm is detected. You
can adjust the timing of brake operation (i.e., the timing of turning OFF the /BK signal) with the servo OFF delay
time (Pn506).

Type Singal Connecter Pin No. Singal Status Meaning
ON ( Closed ) Relesases the brake
Output /BK Must be allocated -
OFF ( Open ) Activates the brake

NOTE: The /BK signal will remain ON during overtravel. The brake will not be applied.

Allocating the /BK (Brake) Signal

To use the brake, you must allocate an output signal for the /BK signal.
Set the allocation for the /BK signal in Pn50F = n. X (/BK (Brake Output) Signal Allocation).

Parameter Connecter Pin No. meaning SHTEm Cleesi ezt
Enabled on

} The /BK Signal is output from CN1-

n.0oo0O CN1-7,8 ouUTo
. The /BK Signal is output from CN1- After

pnsor | MB10D CN1-9.10 oUTI setup
n.0200 ) ) restart
(default CNI-T112 The /BK Signal is output from CN1-
. ouT2
setting]




) The /BK Signal is output from CN1-
n.0300 CN1-32,33 oUT3

. The /BK Signal is output from CN1-
n.0400 CN1-34,35 ouT4

) The /BK Signal is output from CN1-
n.0500 CN1-36,37 ouTs
n.0600 --- The /BK Signal is not used

If you allocate more than one signal to the same output connector pin, a logical OR of the signals is output.
Allocate the /BK signal to its own output connector pin, i.e., do not use the same output terminal for
another signal.

For example, never allocate the /TGON (Rotation Detection) signal and /BK signal to the same output
connector pin. If you did so, the /TGON signal would be turned ON by the falling speed on a vertical axis, and
the brake would not operate.

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

When the Servomotor is stopped, the /BK signal turns OFF at the same time as the /S-ON signal turns OFF. Use the
servo OFF delay time (Pn506) to change the timing to turn OFF power supply to the motor after the /S-ON signal
turns OFF.

Brake Reference-Servo OFF Delay Time [ Speed| [Position ] [Torque]
Pn506 Setting Range Setting Unit Default Setting When Enabled Classification
0~50 1ms 0 Immediately Setup
» When the Servomotor is used to control a vertical axis, the machine 75-ON input
moving part may move slightly due to gravity or an external force. You (EN1-45% M
can eliminate this slight motion by setting the servo OFF delay time _released.) [ OFF (Brake applied)

Power not

I

Power ! supplied.
|
| I

(Pn506) so that power supply to the motor is stopped after the brake is
applied.

« This parameter sets the timing of stopping power supply to the
Servomotor while the Servomotor is stopped.

Motor power status

supplied.

"Pr506 |

Power supply to the Servomotor will be stopped immediately when an alarm occurs, regardless
of the setting of this parameter. The machine moving part may move due to gravity or an external
force before the brake is applied.

LWL
-
’ ~

5.7.4 Output Timing of /BK (Brake) Signal When the Servomotor s
Operating

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the /BK signal will be
turned OFF. You can adjust the timing of /BK signal output by setting the brake reference output speed level (Rotary

Servomotors: Pn507, Linear Servomotors: Pn583) and the Servo OFF-Brake Command Waiting Time (Pn508).

NOTE: If zero-speed stopping is set as the stopping method for alarms, the setting of Pn506 (Brake Reference Servo OFF
Delay Time) is used after the motor stops.

Brake Reference Output Speed Level [ Speed | [Position ] [Torque |
Pn507 Setting Range Setting Unit Default Setting When Enabled Classification
0~10000 Tmin"1 (RPM) 100 Immediately Setup
Servo OFF-Brake Command Waiting Time [ Speed | [Position | [Torque |
Pn508 Setting Range Setting Unit Default Setting When Enabled Classification
10~100 10ms 50 Immediately Setup

The brake operates when either of the following conditions is satisfied:




* When the Motor Speed Goes below the Level Set in Pn507 for a Rotary Servomotor or in Pn583 for a Linear

/S-ON input, alarm,

or power OFF L] i

|
|« Rotary Servomator: Pn507
! e Linear Servomotor: Pn583
! /

| Motor speed ‘ |

77777777 i B ! Motor stopped with dynamic

! : brake or by coasting
! ] (Pn001 = n.OOOX)

IMotor power status|  Power  Power not supplied.

supplied. !

I /BK signal ON (Brake re\eased.l' OFF (Brake applied.)

! Pn508

T OBPE )

Servomotor after the Power Supply to the Motor Is Stopped
* When the Time Set In Pn508 Elapses after the Power Supply to the Motor Is Stopped

‘@ The Servomotor will be limited to its maximum speed even if the brake reference output speed

level (Rotary Servomotor: Pn507, Linear Servomotor: Pn583) is higher than the maximum speed.

5.8 Motor Stopping Methods for Servo OFF and Alarms

You can use the following methods to stop the Servomotor when the servo is turned OFF or an alarm occurs.

There are the following four stopping methods.

Motor Stopping Method Meaning
Stopping by Applying the The electric circuits are internally connected to stop the Servomotor quickly.
Dynamic Brake
Coasting to a Stop The motor stops naturally due to friction during operation.
Zero-speed Stopping The speed reference is set to 0 to stop the Servomotor quickly.
Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning

Stopping by Applying the The electric circuits are internally connected to hold the Servomotor.
Dynamic Brake

response to a force from the load.)

Coasting The servo driver does not control the Servomotor. (The machine will move in

reference of 0. (The current stop position is held.)

Zero Clamping A position loop is created and the Servomotor remains stopped at a position

driver. Use speed input references or position references to start and stop the Servomaotor.

with the dynamic brake option.

stopping is the default method for alarms to which it is applicable. However, depending on the
application, stopping with the dynamic brake may be more suitable than zero-speed stopping.

siy * The dynamic brake is used for emergency stops. The dynamic brake circuit will operate frequently if the
'—@: power supply is turned ON and OFF or the servo is turned ON and OFF while areference input is applied
to start and stop the Servomotor. This may result in deterioration of the internal elements in the servo

« If the Servomotor must be stopped by coasting rather than with the dynamic brake when the main circuit
power supply or the control power supply is turned OFF before the servo is turned OFF, use a servo driver

* To minimize the coasting distance of the Servomotor to come to a stop when an alarm occurs, zero-speed

5.8.1 Stopping Method for Servo OFF

Set the stopping method for when the servo is turned OFF in Pn001T = n. X (Motor Stopping Method for Servo

OFF and Group 1 Alarms).
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Servomotor Status after When Classificati
Parameter
Stopping Method Servomotor Stops Enabled on

n.0ooo

[default ' N Dynamic brake* After

Pn00O1 setting] Dynamic brake Setup

n.0oot Coasting restart

n.ggQo2 Coasting Coasting

NOTE: If Pn00T s set to n. 0 (Stop the motor by applying the dynamic brake) and the Servomotor is stopped or operates at a low

speed, braking force may not be generated, just like it is not generated for coasting to a stop.

5.8.2 Servomotor Stopping Method for Alarms

There are two types of alarms, group 1(Gr. 1) alarms and group 2 (Gr. 2) alarms. A different parameter is used to set
the stopping method for alarms for each alarm type. Refer to the following section to see which alarms are in group
1and which are in group 2.

Motor Stopping Method for Group 1 Alarms
When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 = n. X. The default
setting is to stop by applying the dynamic brake.

Motor Stopping Method for Group 2 Alarms

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the following three parameters.
The default setting is for zero clamping.

« Pn00T = n. X (Motor Stopping Method for Servo OFF and Group 1 Alarms)

« PnOOA =n. X (Motor Stopping Method for Group 2 Alarms)

e Pn00B =n. X (Motor Stopping Method for Group 2 Alarms)

However, during torque control, the group 1 stopping method is always used. If you set Pn00Bton. 1 (Apply
dynamic brake or coast Servomotor to a stop), you can use the same stopping method as group 1. If you are
coordinating a number of Servomotors, you can use this stopping method to prevent machine damage that may
result because of differences in the stopping method.

The following table shows the combinations of the parameter settings and the resulting stopping methods.

Parameter ServomotorStoppin Status after When Classificati
PnOOB PnO0A PnOOT g Method Servomotor stops Enabled on
n.oonoo
n.0gog [default Dynamic Brake
[default - setting] éienrgfspeed stop-
setting] EB g B; Coasting
n.0onoo
[default . Dynamic Brake
n.0010 setting] Dynamic Brake
n.Oog1 .
n.ggQg2 Coasting Coasting
n.oonoo
n.00O0Oo0 [default . Dynamic Brake
[default setting] Dynamic Brake
setting] n.ogo? .
noQonoe? Coasting Coasting After
n.0O0o restart et
[default Dynamic Brake
tti
nOoot ;eDIEgl]:H Motor is
n‘ 00o2 decelerated using Coasting
n.0020 - the torque set in

n.o0ao Pn406 as the

[default maximum torque
no002 setting] ‘ Coasting
noool
ngog?
n.0onoo .
[default ZAOKTr lSt d Dynamic Brake
n.Oooos3 setting] ece Zra € )
nOool a?cporg(l)r;g to setting c )
nonoz of Pn . oasting




n.ooo4

n.0onoo
[default
setting]

n.00dl

nOogg?

Coasting

NOTE: 1. The setting of PnOOA is ignored if PnOOB is set to n.
2. The setting of Pn00A = n.

setting of PnOOA = n.

0 orn. 1

5.9 Motor Overload Detection Level

X will be used.

X is enabled for position control and speed control. During torque control, the
X will be ignored and only the setting of Pn001 = n.

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

It is designed to prevent Servomotor overheating.

You can change the detection timing for A.910 warnings (Overload) and A.720 alarms (Continuous Overload). You
cannot change the detection level for A.710 alarms (Instantaneous Overload).

5.9.1 Detection Timing for Overload Warnings (A.910)

With the default setting for overload warnings, an overload warning is detected in 20% of the time required to
detect an overload alarm. You can change the time required to detect an overload warning by changing the setting
of the overload warning level (Pn52B). You can increase safety by using overload warning detection as an overload
protection function matched to the system.

The following graph shows an example of the detection of overload warnings when the overload warning level
(Pn52B) is changed from 20% to 50%. An overload warning is detected in half of the time required to detect an

overload alarm.
Overload
detection time

Detection curve for '

overload wamings Detection curve for overload alarms

when Pn52B = 50%

‘\\ \ ‘
\\s‘ [

\\\ ‘ Detection curve for overload warnings

Tl ‘ when Pn52B = 20% (default setting)
[
100% 200% Torque reference (%)
Overload Warning Level [ Speed| [Position ] [Torque]
Pn528B Setup Range Setup Unit default setting When Enabled Classification
0~100 1% 20 immediately Setup

5.9.2 Detection Timing for Overload Alarms (A.720)

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower the overload alarm
detection level to help prevent overheating.
To reduce the overload alarm detection level, change the setting of Pn52C (Base Current Derating at Motor
Overload Detection)

Pn52C

Base Current Derating at Motor Overload Detection [ Speed| [Position]| [ Torque |
Setup Range Setup Unit default setting When Enabled Classification
0~100 1% 100 After restart Setup
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An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from overloading.

Overload detection time

A.710

Detection curve

A.720 ‘
|
! for overload

Ay alarms when
L ‘ Pn52C = 100%
ha ; | (default setting)
/T
Detection curve
for overload
alarms when |
Pn52C = 50%
50% 100% 200%  Torque reference (%)

NOTE: The gray areas in the above graph show where A.710 and A.720 alarms occur.

5.10 Electronic Gear Settings

The minimum unit of the position data that is used to move a load is called the reference unit. The reference unit is
used to give travel amounts, not in pulses, but rather in distances or other physical units (such as um or °) that are
easier to understand.

The electronic gear is used to convert the travel distances that are specified in reference units to pulses, which are
required for actual movements.

With the electronic gear, one reference unit is equal to the workpiece travel distance per refer-ence pulse input to

the servo driver. In other words, if you use the servo driver’ s electronic gear, pulses can be read as reference units.
NOTE: 1. If you set an electronic gear in the host controller, normally set the electronic gear ratio in the servo driver to 1:1. 2.

If you enable reference pulse input multiplication switching, the reference unit is defined as the position data that is n times

o

the reference pulses input from the host controller. ( “n" is the reference pulse input multiplier.)

workpiece

777777 /777777

/1

Resolution
: 8388608(23 bit)

Ball screw lead : 6mm

When the Electronic Gear Is Not Used When the Electronic Gear Is Used

To move a workpiece 10mm: If you use reference units to move the workpiece

(@Calculate the number of revolutions.
The Servomotor will move 6 mm for earch revo-
lution, so 10/6 revolutions are required to move
10mm.

@Calculate the required number of reference
pulses.
One revolution is 8,388,608 pulses, therefore
10/6x8,388,608 = 13,981,013 pulses.

®lInput 13,981,013 pulses as the reference.

Calculating the number of reference pulses
for each reference is troublesome.

when one reference unit is set to 1 um, the
travel distance is 1 pm per pulse.

To move the workpiece 10 mm (10,000 pm),
10,000+1=10,000 pulses, so 10,000

pulses would be input.

Calculating the number of reference pulses for
each reference is not necessary.

The difference between using and not using the electronic gear is shown below.
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Electronic Gear Ratio Settings
Set the electronic gear ratio using Pn20E and Pn210.

Lyie o Setthe electronic gear ratio within the following range.
‘,@: 0.001 < Electronic gear ratio (B/A) < 64,000
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will occur.

Electronic Gear Ratio (Numerator) [ Position |
Pn20E Setup Range Setup Unit default setting When Enabled Classification
1~1073741824 1 1 After restart Setup
Electronic Gear Ratio (Denominator) Speed [ Positon |  Torque
Pn210 Setup Range Setup Unit default setting When Enabled Classification
1~1073741824 1 1 After restart Setup

Calculating the Settings for the Electronic Gear Ratio

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n is the number of load rotations for m
Servomotor shaft rotations, the settings for the electronic gear ratio can be calculated as follows:

B Pn20E Encoder resolution m

Electronic gear ratio =— = = X —
9 A Pn210 Travel distance per load shaft revolution (reference units) n

5.10.1 Electronic Gear Ratio Setting Examples

Setting examples are provided in this section.

Machine Configuration
Ball Screw Rotary Table Belt and Pulley

Reference unit : 0.005mm
Load shaft

Reference unit : 0.01°
Reference unit : 0.001 mm

Step Description Load

haft
i Gear ratto
I:I:mmé %m 1/100 Gear ratto
1/50

Encoder 23 bits Ball screw lead : 6 mm

Pulley diameter $100mm

Loadishatt Encoder 23 bits )
Encoder 23 hits

* Rotational angle per rev- * Pulley dia  100mm

] Machine « Ball screw lead : 6mm olution - 360° (Pulley  circumference
Specifications e Gear ratio : 1/1 « Gear rétio - 1/100 314mm)
) * Gear ratio : 1/50
2 |Encoder Resolution 8388608(23 fiI) 8388608(23 fiI) 8388608(23 fiI)
3 |Reference Unit 0.00T mm (1 um) 0.01 mm (10 um) 0.005 mm (5 um)
Travel Distance per
4 |Load Shaft Revolution {6 mm/0.001 mm = 6000 360°/0.01° = 36000 314 mm/0.005 mm = 62800
(Reference Units)
) ) B _ 8388608 y 1 B _ 8388608 y 100 B _ 8388608 y 50
5 |Electronic Gear Ratio A 6000 T A 36000 1 N 62800 ]
6 lparameter Pn20E : 8388608 Pn20E : 838860800 Pn20E : 419430400
Pn210 : 6000 Pn210 : 36000 Pn210 : 62800

5.11 Resetting the Absolute Encoder

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An alarm related to the absolute
encoder (A.810 or A.820) will occur when the absolute encoder must be reset, such as when the power supply is turned
ON.

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

Reset the absolute encoder in the following cases

» When an A.810 alarm (Encoder Backup Alarm) occurs

* When an A.820 alarm (Encoder Checksum Alarm) occurs

« When starting the system for the first time

» When you want to reset the multiturn data in the absolute encoder



» When the Servomotor has been replaced

! cauTiON

e The multiturn data will be reset to a value between -2 and +2 rotations when the absolute encoder is
reset. The reference position of the machine system will change. Adjust the reference position in the host
controller to the position that results from resetting the absolute encoder.

If the machine is started without adjusting the position in the host controller, unexpected operation may
cause personal injury or damage to the machine.

NOTE: 1. The multiturn data will always be zero in the following cases. It is never necessary to reset the absolute encoder
in these cases. An alarm related to the absolute encoder (A.810 or A.820) will not occur.

» When you use a single-turn absolute encoder

» When the encoder is set to be used as a single-turn absolute encoder (Pn002 =n. 2 )

2. If a batteryless absolute encoder is used, an A.810 alarm (Encoder Backup Alarm) will occur the first time the power is
turned ON. After you reset the absolute encoder, the A.810 alarm will no longer occur.

5.11.1 Precautions on Resetting

« You cannot use the /ALM-RST (Alarm Reset) signal from the servo driver to clear the A.810 alarm (Encoder Backup
Alarm) or the A.820 alarm (Encoder Checksum Alarm). Always use the operation to reset the absolute encoder to clear
these alarms.

« Ifan A8 alarm (Internal Encoder Monitoring Alarm) occurs, turn OFF the power supply to reset the alarm.
Always check the following before you reset an absolute encoder.

 The parameters must not be write prohibited.

» The servo must be OFF.

5.11.2 Applicable Tools

The following table lists the tools that you can use to reset the absolute encoder

Tool FA No./Function Name
Panel Operator FAQ08
[ Encoder Setting-Reset Absolute |,
ProTi
rofuner Encoder] l_

5.12 Setting the Regenerative Resistor Capacity

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

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative Resistor Capacity).

! WARNING

« If you connect an External Regenerative Resistor, set Pn600 and Pn603 to suitable values.
If a suitable value is not set, A.320 alarms (Regenerative Overload) will not be detected correctly, and the External
Regenerative Resistor may be damaged or personal injury or fire may
result.
* When you select an External Regenerative Resistor, make sure that it has a suitable capacity.
There is a risk of personal injury or fire.
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Regenerative Resistor Capacity [ Speed| [ Position ] [ Torque ]

Setup Range Setup Unit default setting When Enabled Classification

Pn600 | 0~ servo driver’ s

maximum applica- 1ow 0 immediately Setup
ble motor capacity

Regenerative Resistance [ Speed | |[Position]| [ Torque |
Pn603 Setup Range Setup Unit default setting When Enabled Classification
0~65535 10mQ 0 immediately Setup

Set the regenerative resistor capacity to a value that is consistent with the allowable capacity of the External
Regenerative Resistor. The setting depends on the cooling conditions of the External Regenerative Resistor.
» For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the capacity (W) of the
actually installed regenerative resistor.
« For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the actually installed
regenerative resistor.
For a self-cooling 100-W External Regenerative Resistor, set Pn600 to 2 (x10 W) (100 W x 20% = 20 W).
NOTE: 1. An A.320 alarm will be displayed if the setting is not suitable.
2. The default setting of 0 specifies that the servo driver’ s built-in regenerative resistor

3@: increases to between 200°C and 300°C. Always apply derating. Consult the manufacturer for the
resistor’ s load characteristics.

« For safety, use an External Regenerative Resistor with a thermoswitch.

i+ When an External Regenerative Resistor is used at the normal rated load ratio, the resistor temperature
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Chapter6. Application Functions

6.11/0 Signal Allocations

Functions are allocated to the pins on the I/O signal connector (CNT1) in advance. You can change the allocations
and the polarity for some of the connector pins. Function allocations and polarity settings are made with
parameters.

This section describes the I/O signal allocations.

6.1.1 Input Signal Allocations

Changing Input Signal Allocations

2. e Ifyou change the default polarity settings for the /S-ON (Servo ON), P-OT (Forward Drive Pro-hibit), or N-

NS OT (Reverse Drive Prohibit) signal, the main circuit power supply will not be turned OFF and the overtravel
function will not operate if there are signal line disconnections or other problems. If you must change the
polarity of one of these signals, verify operation and make sure that no safety problems will exist.

o |f you allocate two or more signals to the same input circuit, a logical OR of the inputs will be used and all
of the allocated signals will operate accordingly. This may result in unexpected operation

The input signals that you can allocate to the pins on the 1/O signal connector (CN1) and the related parameters are
given in the following table.(Taking EtherCAT type as an example)

Input Signal Input Signal Name Parameter
P-OT Forward Drive Prohibit Pn50A = n.X
N-OT Reverse Drive Prohibit Pn50B = n. X
/P-CL Forward External Torque Limit Pn50B = n. X
/N-CL Reverse External Torque Limit Pn50B = n.X
/DEX Or?gin _refpositioning deceleration PRST = n. N

switch input.
JEXT1 External capture input 1 Pn511=n. X
JEXT2 External capture input 2 Pn511=n. X
/EXT3 External capture input 3 Pn511 = n.X
FSTP Forced Stop Pn516 = n. X

+Relationship between Parameter Settings, Allocated Pins, and Polarities

The following table shows the relationship between the input signal parameter settings, the pins on the I/O signal
connector (CN1), and polarities.

P i
arame e Pin No. Description
Setting
0 INO(14)
+24V
1 IN1(15) ﬁ%ﬂﬂiﬁ
2 IN2(16) P -
3 IN3(17)
IN4(39) A reverse signal (a signal with /" before the signal abbreviation, such as the /
> INS(40) S-ON signal) is active when the contacts are ON (closed). A signal that does not
6 IN6(41) have “/" before the signal abbreviation (such as the P-OT signal) is active when
7 IN7(42) the contacts are OFF (open).
8 . The input signal is not allocated to a connector pin and it is always inactive.
Set the parameter to 8 if the signal is not used.




The input signal is not allocated to a connector pin and it is always inactive.
Set the parameter to 9 if the signal is not used.

Example of Changing Input Signal Allocations

The following example shows reversing the P-OT (Forward Drive Prohibit) signal allocated to CN1-IN1and the /P-CL
(External Torque Limit) signal allocated to CN1-IN3.

Pn50A =n1000 Pn511=n.0003 Before change
! !
Pn50A =n3000 Pn511=n.00071 After change

Confirming the Allocation Status of Input Signals

You can confirm the allocation status of input signals with the /O Signal Allocations Window of the Protuner. Refer to the

following section for details.
8.3.2 1/O Signals Status Monitor Monitor

6.1.2 Output Signal Allocations

You can allocate the desired output signals on the 1/O signal connector (CNT1). You set the allocations in the following
parameters: Pn50E, Pn50F and Pn510.

Changing Output Signal Allocations

* The signals that are not detected are considered to be OFF. For example, the /COIN (Positioning
<X Completion) signal is considered to be OFF during speed control.
@‘ * Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent the holding
brake from operating if its signal line is disconnected. If you must change the polarity of this signal, verify
operation and make sure that no safety problems will exist.
« If you allocate more than one signal to the same output circuit, a logical OR of the signals will be output.

Example of Changing Output Signal Allocations

After disabling the positioning completion output (/COIN) signal assigned to CN1-OUT3, an example of assigning
the Servo Ready Output (/S-RDY) signal is shown below.

Pn50E =n.00 03
1
Pn50E = n.3000

Confirming the Allocation Status of Output Signals

You can confirm the allocation status of output signals with the 1/0 Signal Allocations Window of the Protuner. Refer to
the following section for details.
8.3.2 1/O Signals Status Monitor Monitor

6.1.3 ALM (Servo Alarm) Signal

This signal is output when the servo driver detects an error.

—= Configure an external circuit so that this alarm output turns OFF the main circuit power supply to the servo
=\8P)-  driver whenever an error occurs.




Type Signal Connector Pin No. Signal Status Meaning
ON ( closed ) | Normal servo driver status
Output ALM Must be allocated OFF servo driver alarm
(opern)

6.1.4 /WARN (Warning) Signal

Both alarms and warnings are generated by the servo driver. Alarms indicate errors in the servo driver for which
operation must be stopped immediately. Warnings indicate situations that may results in alarms but for which

stopping operation is not yet necessary.
The /WARN (Warning) signal indicates that a condition exists that may result in an alarm.

Type Signal Connector Pin No. Signal Status Meaning
ON Warning
( CLOSED)
Output /WARN Must be allocated
OFF Normal status
( OPEN)

NOTE: You must allocate the /WARN signal to use it. Use Pn50F = n.X
allocate the signal to a connector pin. Refer to the following section for details.

(/WARN (Warning Output) Signal Allocation) to

6.1.5 /TGON (Rotation Detection) Signal

The /TGON signal indicates that the Servomotor is operating.
This signal is output when the shaft of the Servomotor rotates at the setting of Pn502. or faster.

Type Signal Connector Pin No. Signal Status Meaning
The Servomotor is operating at the setting of
ON( CLOSED ) pereing E
R Pn502 or faster.
i /TGON Must be allocated - :
The Servomotor operating at a speed that is
OFF ( OPEN) )
slower than the setting of Pn502.

Setting the Rotation Detection Level

Use the following parameter to set the speed detection level at which to output the /TGON signal.

Pn502

Rotation Detection Level [ Speed| |[Position]| [ Torque |
Setup Range Setup Unit default setting When Enabled Classification
0 ~10000 Imin-' (RPM) 20 immediately Setup

6.1.6 /S-RDY (Servo Ready) Signal

The /S-RDY (Servo Ready) signal turns ON when the servo driver is ready to accept the /S-ON (Servo ON) input

signal.

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

+ Main circuit power supply is ON.

* There is no hard wire base block state.

* There are no alarms.

« If an absolute encoder is used, the SEN (Absolute Data Request) signal is ON (high level).

« If a Servomotor without a polarity sensor is used, polarity detection has been completed. *

« If an absolute encoder is used, the servo driver must be ready to accept the /S-ON (Servo

ON) signal and, if the SEN signal is ON (high level), the output of the position data from the

absolute encoder to the host controller must have been completed.

* Do not include this condition if the /S-ON (Servo ON) signal is input for the first time after the control power
supply was turned ON. In that case, when the first /S-ON signal is input, polarity detection is started immediately
and the /S-RDY signal turns ON at the completion of polarity detection.

Type Signal Connector Pin No. Signal Status Meaning
ON( CLOSED ) | Ready to receive the /S-ON (Servo ON) signal.
Output /S-RDY Must be allocated - -
OFF (OPEN) | Not ready to receive the /S-ON (Servo ON) signal.
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NOTE: 1. Use Pn50E = n.X (/S-RDY (Servo Ready) Signal Allocation) to allocate the /S-RDY signal to another connector
pin. Refer to the following section for details.

*1: STO is an optional function

6.1.7 /V-CMP (Speed Coincidence Detection) Signal

The /V-CMP (Speed Coincidence Output) signal is output when the Servomotor speed is the same as the reference
speed. This signal is used, for example, to interlock the servo driver and the host controller. You can use this output
signal only during speed control.

The /V-CMP signal is described in the following table.

Type Signal Connector Pin No. Signal Status Meaning
ON The speed coincides.
( CLOSED)
Output /V-CMP Must be allocated —
OFF The speed does not coincide.
( OPEN)

NOTE: You can use PNn50E =n. X (/V-CMP (Speed Coincidence Detection Output) Signal Allocation) to allocate the /V-
CMP signal to different output connector pins.

You can set the speed detection width for the /V-CMP signal in Pn503.

Speed Coincidence Detection Signal Output Width [ Speed ]
Pn503 SetupRange Setup Unit default setting When Enabled Classification
0~100 Imin-' (RPM) 10 immediately Setup

The signal is output when the difference between the reference speed and motor speed is equal or less than the
setting.

NOTE: If Pn503 is set to 100 and the speed reference is 2,000 min-1, the signal would be output when the motor speed is
between 1,900 min-1and 2,100 min-1.

Motor speed
i i Y
p 4 !
y i Pn503
4 g % : \ Speed reference
. “ S / g \
/// y The /V-CMP signal is output when the motor speed is in
y 4 the area between the dotted lines.
5 4

6.1.8 /COIN (Positioning Completion) Signal

The /COIN (Positioning Completion) signal indicates that Servomotor positioning has been completed during
position control.

The /COIN signal is output when the difference between the reference position output by the host controller and
the current position of the Servomotor (i.e., the position deviation as given by the value of the deviation counter) is
equal to or less than the setting of the positioning completed width (Pn522).

Use this signal to check the completion of positioning from the host controller.

Type Signal Connector Pin No. Signal Status Meaning

ON ( CLOSED ) | Positioning has been completed.
Output /COIN Must be allocated

OFF ( OPEN ) Positioning has not been completed.
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NOTE: Use Pn50E = n. X (/COIN (Positioning Completion Output) Signal Allocation) to allocate the /COIN signal to
other
connector pins. Refer to the following section for details.

Setting the Positioning Completed Width

The /COIN signal is output when the difference between the reference position and the current position (i.e., the
position deviation as given by the value of the deviation counter) is equal to or less than the setting of the
positioning completed width (Pn522).

Positioning Completed Width [ Position |
Pn522 Setup Range Setup Unit default setting When Enabled Classification
0~1073741824 1 reference unit 10 immediately Setup

* The setting of the positioning completed width has no effect on final positioning accuracy.

Reference
Speed L Motor speed
{ Nl
Time
Position e
deviation |/ ... .. ) l ,,,,,,,,,,,
; f t Time
/COIN signal . [— (Active when ON (closed).)

Time

NOTE: If the parameter is set to a value that is too large, the /COIN signal may be output when the position deviation is low
during a low-speed operation. If that occurs, reduce the setting until the signal is no longer output.

Setting the Output Timing of the /COIN (Positioning Completion

Output) Signal

You can add a reference input condition to the output conditions for the /COIN signal to change the signal output
timing.

If the position deviation is always low and a narrow positioning completed width is used, change the setting of
Pn207 = n.X (/COIN (Positioning Completion Output) Signal Output Timing) to change output timing for the
/COIN signal. °

When Classificati

Parameter Name Description
Enabled on
Output the /COIN signal when the
n000O0O absolute value of the position
[default deviation is the same or less than
setting] the setting of Pn522 (Positioning
Completed Width).
Output the /COIN signal when the
o absolute value of the position
Output Timing of the | deviation is the same or less than
prog7 | 01000 /COIN (Positioning the setting of Pn522 (Positioning After Setu
Completion Output) Completed Width) and the restart P

reference after the position
reference filter is 0.

Output the /COIN signal when the
absolute value of the position
deviation is the same or less than
the setting of Pn522 (Positioning
Completed Width) and the
reference input is 0.

Signal

n2000




6.1.9 /NEAR (Near) Signal

The /NEAR (Near) signal indicates when positioning completion is being approached.

The host controller receives the NEAR signal before it receives the /COIN (Positioning Completion) signal, it can start
preparations for the operating sequence to use after positioning has been completed. This allows you to reduce the
time required for operation when positioning is completed.

The NEAR signal is generally used in combination with the /COIN signal.

Type Signal Connector Pin No. Signal Status Meaning
ON The Servomotor has reached a point near to
( CLOSED) positioning completion.
Output /NEAR Must be allocated -
OFF The Servomotor has not reached a point near to
( OPEN) positioning completion.

NOTE: You must allocate the /NEAR signal to use it. Use Pn510 = n. X (/NEAR (Near) Signal Allocation) to allocate the signal
to a connector pin. Refer to the following section for details.

/NEAR (Near) Signal Setting

You set the condition for outputting the /NEAR (Near) signal (i.e., the near signal width) in Pn524 (Near Signal
Width). The /NEAR signal is output when the difference between the reference position and the current position
(i.e., the position deviation as given by the value of the deviation counter) is equal to or less than the setting of the
near signal width (Pn524).

Near Signal Width [ Position |
Pn524 Setup Range Setup Unit default setting When Enabled Classification
0~1073741824 1 reference unit 1073741824 immediately Setup
Speed CReferehce ; f Motor speed
Position — Pnb524 —Pn522 Time
deviation (- A .
o1 71 -
o T T b Time
/NEAR signal J % (Active when ON (closed).)
1 Ime
JCOIN signal _|

(Active when ON (closed).)

Time

NOTE: Normally, set Pn524 to a value that is larger than the setting of Pn522 (Positioning Completed Width).

6.1.10 Speed Limit during Torque Control

You can limit the speed of the Servomotor to protect the machine.

When you use a Servomotor for torque control, the Servomotor is controlled to output the specified torque, but the
motor speed is not controlled. Therefore, if a reference torque is input that is larger than the machine torque, the
speed of the Servomotor may increase greatly. If that may occur, use this function to limit the speed.

NOTE: The actual limit of Servomotor speed depends on the load conditions on the Servomotor.

With No Speed Limit With a Speed Limit
Danger of damage due Speed
to hazardous speed.
_ Speed [-------- / Safe operation
Maximum speed - with speed limit.
Speed limit—-----

Time Time
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/VLT (Speed Limit Detection) Signal

The signal that is output when the motor speed is being limited by the speed limit is described
in the following table.

Type Signal Connector Pin No. Signal Status Meaning
ON( CLOSED ) | The Servomotor speed is being limited.
Output /VLT Must be allocated The Servomotor speed is not being lim-
OFF ( OPEN) red
ited.

NOTE: You must allocate the /VLT signal to use it. Use Pn50F =n. X (/VLT (Speed Limit Detection) Signal Allocation) to
allocate the signal to a connector pin. Refer to the following section for details.

Selecting the Speed Limit

You set the speed limit to use in Pn002 =n. X (Torque Control Option). If you set Pn.002
ton. 1 (Use V-REF as an external speed limit input), the smaller of the external speed limit and the internal speed
limit will be used.

When Classificati
Parameter Meaning
Enabled on
n.0Ooon System reserved Parameter ( Don’ tSetup )
pnoo2 | N-O 010 Use V-REF as an external speed limit input signal and limit After Setu
[default the speed with the V-REF input voltage and the setting of restart P
setting] Pn300. (Use external speed limiting.)

¢ Internal Speed Limiting

If you select internal speed limiting for the torque control option (Pn002 =n. 0 ), set the speed limit for the motor in
Pn407 (Speed Limit during Torque Control) or Pn480 (Speed Limit during Force Control). -

Also set Pn408 =n. X  (Speed Limit Selection) to specify using the maximum motor speed or the overspeed alarm
detection speed as the speed limit. Select the overspeed alarm detection speed to limit the speed to the equivalent of
the maximum motor speed.

When Classificatio

Parameter Meaning
Enabled n

n.00o0O Use the smaller of the maximum motor speed and the setting
[default setting]| of Pn407 or Pn480 as the speed limit.

Use the smaller of the overspeed alarm detection speed and
n.0010 the setting of Pn407 or Pn480 as the speed limit.

NOTE: If you are using a Rotary Servomotor, set Pn407 (Speed Limit during Torque Control).

Pn408

After restart Setup

Speed Limit during Torque Control [ Torque |
Pn407 Setup Range Setup Unit default setting When Enabled Classification
0~10000 Tmin"(RPM) 10000 immediately Setup

NOTE: If the parameter setting exceeds the maximum speed of the Servomotor, the Servomotor’ s maximum speed or the

overspeed alarm detection speed will be used.

¢ External Speed Limiting

If you select external speed limiting for the torque control option (Pn002 = n. X ), set the V-REF (Speed Reference
Input) signal.
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6.2 Operation for Momentary Power Interruptions

Even if the main power supply to the Servo Driver is interrupted momentarily, power supply to the motor (servo ON
status) will be maintained for the time set in Pn509 (Momentary Power Interruption Hold Time).

Momentary Power Interruption Hold Time [ Speed| [Position]| [ Torque |
Pn509 Setup Range Setup Unit default setting When Enabled Classification
20 ~ 50000 1ms 20 immediately Setup

If the momentary power interruption time is equal to or less than the setting of Pn509, power supply to the motor will be
continued. If it is longer than the setting, power supply to the motor will be stopped. Power will be supplied to the motor
again when the main circuit power supply recovers.

Setting of Pn509 > Momentary power interruption time Setting of Pn509 < Momentary power interruption time
Momentary power interruption Momentary power interruption
Main circuit Main circuit
power supply !\/Iomentgry power power supply Momentary power
| interruption < Pn509 interruption > Pn509
I |
g | 1 | |
Setting of I Sett ! Lo
i etting of i o
PnS09 — Pn509 DU
IPn509! {Pn509 | |
} i Power suppl : | e
Motor power : ' continuedppy M : ] supplied.
Power supplied. | / ' otor power | power supplied.
status PP 1 H status P :
T T Power shut OFF.
Momentary power interruption Momentary power interruption

NOTE: 1. If the momentary power interruption time exceeds the setting of Pn509, the /S-RDY (Servo Ready) signal will turn
OFF.

2. If uninterruptible power supplies are used for the control power supply and main circuit power supply, the Servo
Driver can withstand a power interruption that lasts longer than 50,000 ms.

3. The holding time of the Servo Driver control power supply is approximately 100 ms. If control operations become
impossible during a momentary power interruption of the control power supply, the setting of Pn509 will be
ignored and the same operation will be performed as for when the power supply is turned OFF normally.

¢ The holding time of the main circuit power supply depends on the output from the Servo Driver. If the
Z@: load on the Servomotor is large and an A.410 alarm (Undervoltage) occurs, the setting of Pn509 will be
ignored.

6.3 SEMI F47 Function

The SEMI F47 function detects an A.971 warning (Undervoltage) and limits the output current if the DC main circuit
power supply voltage to the Servo Driver drops to a specified value or lower because the power was momentarily
interrupted, or the main circuit power supply voltage was temporarily reduced.

This function complies with the SEMI F47 standards for semiconductor manufacturing equipment.

You can combine this function with the momentary power interruption hold time (Pn509) to allow the Servomotor to
continue operating without stopping for an alarm or without recovery work even if the power supply voltage drops.

Execution Sequence

This function can be executed either with the host controller or with the Servo Driver. Use Pn008 = n. X  (Function
Selection for Undervoltage) to specify whether the function is executed by the host controller or by the Servo Driver.

sExecution with the Host Controller (Pn008 = n. 1 )

The host controller limits the torque in response to an A.971 warning (Undervoltage).
The host controller removes the torque limit after the Undervoltage warning is cleared.
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Main circuit power interruption time

Main circuit input

280V
200V

Main circuit
bus voltage

power supply

A.971 warning
(Undervoltage)

Servo Driver

The output torque is limited to suppress
the drop in the main circuit bus voltage.

The main circuit bus voltage increases when
the main circuit power supply recovers.

Torque control

Torque limit ends.

'The torque is limited when the X
Undervoltage warning is received.

O i
(" Undervoltage 1 /
warning status
Host controller< Torque limit
reference |
- 0%

sExecution with the Servo Driver (Pn008 = n.

2

)

The torque is limited in the Servo Driver in response to an Undervoltage warning.
The Servo Driver controls the torque limit for the set time after the Undervoltage warning is cleared.

The Setting of Undervoltage WARNING(A.971)

Parameter Meanin When Classificatio
9 Enabled n
n.ooon
[default setting] Do not detect undervoltage.
Pn008 n.0010 Detect undervoltage warning and limit torque at host controller] After restart Setup
n.0020 Detect undervoltage warning and limit torque with Pn424 and
) Pn425 (i.e., only in Servo Driver).
*Related Parameters
The following parameters are related to the SEMI F47 function.
Torque Limit at Main Circuit Voltage Drop [ Speed| |[Position]| [ Torque |
Pn424 Setup Range Setup Unit default setting When Enabled Classification
10 ~100 1%” 50 immediately Setup
Release Time for Torque Limit at Main Circuit oltage [Speed] [Posiion] [Toraue]
prazs (2000
Setup Range Setup Unit default setting When Enabled Classification
10 ~ 1000 1ms 100 immediately Setup
Momentary Power Interruption Hold Time [ Speed | [Position | [Torque |
Pn509 Setup Range Setup Unit default setting When Enabled Classification
20 ~ 50000 1ms 20 immediately Setup

* Set a percentage of the motor rated torque.

NOTE: If you will use the SEMI F47 function, set the time to

1,000 ms.

these voltage and time ranges.

actual machine.

« This function handles momentary power interruptions for the voltage and time ranges stipulated in SEMI F47.
An uninterruptible power supply (UPS) is required as a backup for momentary power interruptions that exceed

« Set the host controller or Servo Driver torque limit so that a torque reference that exceeds the specified
acceleration torque will not be output when the power supply for the main circuit is restored.

« For a vertical axis, do not limit the torque to a value that is lower than the holding torque.

« This function limits torque within the range of the Servo Driver’ s capability for power interruptions. It is not
intended for use under all load and operating conditions. Set the parameters while monitoring operation on the
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« You can set the momentary power interruption hold time to increase the amount of time from when the power
supply is turned OFF until power supply to the motor is stopped. To stop the power supply to the motor
immediately, use the /S-ON (Servo ON) signal.

6.4 Setting the Motor Maximum Speed

You can set the maximum speed of the Servomotor with the following parameter.

Maximum Motor Speed [ Speed| [Position ] [Torque]
Pn316 Setup Range Setup Unit default setting When Enabled Classification
0~65535 Tmin"1 (RPM) 10000 After restart Setup

You can achieve the following by lowering the maximum speed of the Servomotor.

« If the Servomotor speed exceeds the setting, an A.510 alarms (Overspeed) will occur.

Changing the setting of the parameter is effective in the following cases.

« To protect the machine by stopping machine operation with an alarm when the set speed is reached or exceeded

« To limit the speed so that the load is driven beyond the allowable moment of inertia Refer to relevant manual from the
following list for the relationship between the speed and the allowable moment of inertia. i

6.5 Encoder Divided Pulse Output

The encoder divided pulse output is a signal that is output from the encoder and processed inside the servo driver. It is
then output externally in the form of two-phase pulse signals (phases A and B) with a 90° phase differential. At the host
controller, it is used as the position feedback.

The following table describes the signals and output phase forms.

6.5.1 Encoder Divided Pulse Output Signals

: Connector
Type Signal Pin No. Name Remarks
PAO+ CNT-13 Encoder  Divided Pulse This encoder divided pulse output pins output
PAO- CN1-20 Output, the number of pulses per Servomotor
Phase A resolution that is set in Pn212 (Number of
PBO+ CN1-21 Encoder  Divided Pulse | Encoder Output Pulses). The phase difference
Output | PBO- CN1-22 Output, between phase A and phase B is an electric
angle of 90°.
Phase B
PCO+ CN1-23 Encoder Divided Pulse These pins output ome pulse ever
i utpu u very
PCO- CN1-24 Output, Servomotor rotation.
Phase Z
' Servo Driver Host controller
| (o2 CN1 J
Serial PAO -
data Conversion of Dividin
ENC serial data to circuitg PBO
pllises (Pn212) ]
1 W PCO -




Output Phase Forms

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)

QH S AH -—90°
Phase A jﬂj Phase A jjj
Phase C —J—\; Phase C m

NOTE: The pulse width of the origin within one encoder rotation depends on the setting of number of encoder output
pulses (Pn212) or the encoder output resolution (Pn281). It is the same as the width of phase A.
Even for reverse operation (Pn000 = n. 1), the output phase form is the same as shown above.

If you use the servo driver’ s phase-C pulse output for an origin return, rotate the Servomotor two or
Jap)- more rotations before you start an origin return. If the Servomotor cannot be rotated two or more times,
: perform an origin return operation at a motor speed of 600 min-1 or lower. If the motor speed is higher
than 600 min-1, the phase-C pulse may not be output correctly.

6.5.2 Setting for the Encoder Divided Pulse Output

This section describes the setting for the encoder divided pulse output for a Rotary Servomotor or Linear Servomotor.

If you will use a Rotary Servomotor, set the number of encoder output pulses (Pn212)

Number of Encoder Output Pulses [ Speed| [Position ] [ Torque |
Pn212 Setup Range Setup Unit default setting When Enabled Classification
16 ~ 1073741824 1 pitch/Rev 2500 After restart Setup

The number of pulses from the encoder per rotation are processed inside the servo driver, divided by the setting of
Pn212, and then output.

Set the number of encoder divided output pulses according to the system specifications of the machine or host
controller.

The setting of the number of encoder output pulses is limited by the resolution of the encoder.

NOTE: 1. The setting range of the number of encoder output pulses (Pn212) depends on the resolution of the Servomotor
encoder. An A.041 alarm (Encoder Output Pulse Setting Error) will occur if the above setting conditions are not met.
Correct setting example: Pn212 can be set to 25,000 [P/Rev].Incorrect setting example: Pn212 cannot be set to 25,001
(P/Rev) because the setting increment in the above table is not used.

2. The upper limit of the pulse frequency is approximately 1.6 Mpps. The Servomotor speed will be limited if the setting of

the number of encoder output pulses is too high.
An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the upper limit of the motor speed is exceeded.

Output example: An output example is given below for the PAO (Encoder Pulse Output Phase A) signal and the PBO
(Encoder Pulse Output Phase B) signal when Pn212 is set to 16 (16 pulses output per revolution).
Sefting: 16
1 2 3 4 5 6 7 8 9 10 1 12 18 14 15 16

mosgm— L LT LT LT LT LTy
50 Signa,WﬂMMMﬂM

1 revolution
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6.6 The Software Limit Function

The software limits is that, when the mechanical movement exceeds the software limit values without using limit signals
(P-OT, N-QT), it performs a forced stop just like over-traveling.

When using software limits, the following setup is required: -
* Enable the software limit function
* Set the software limit values.

6.6.1 The Validity/Invalidity of The Software Limit Function

The validity/invalidity of the software limit function is set through Pn801=n. X (software limit function). The software
limit function is effective in the following cases (when the mechanical coordinate system origin is confirmed). In other
situations, even if the software limit range is exceeded, the software limit function will not activate:

* After completing the ZRET command
* After executing the POS_SET command with REFE = 1
* After completing the sensor ON (SENS_ON) command when using an absolute encoder.

B When P
Parameter Meaning Enabled Classification
n.000o Ehablg the software limit of both positive and negative
direction.
n.ogol Disable the software limit of positive direction. . .
P80t n.00o02 Disable the software limit of negative direction. immediatel Setup
nOooa3 Disable the software limit of both positive and negative
[default setting]| direction. °

6.6.2 Setup of Software Limit Value

Set up the software limit values for the positive and negative directions.
According to the setup direction, ensuring that "negative direction software limit value < positive direction software limit

value.
positive direction software limit value | Position |
P304 Setup Range Setup Unit default setting When Enabled Classification
-1073741823 ~
1 Uni . .
1073741823 Unit 1073741823 immediately Setup
negative direction software limit value | Position |
Pn306 Setup Range Setup Unit default setting When Enabled Classification
-1073741823 ~
1 Uni i . .
1073741824 Unit 1073741823 immediately Setup

6.6.3 The software Limit Check

When sending commands such as POSING or INTERPOLATE to move to the target position, the software limit check is
performed. If the target position exceeds the software limit values, the system will decelerate and stop at the position set
in the software limits.

Parameter Meaning When Enabled Classification
n.0000 With software limit check
Pn801 [default setting] immediately Setup
n.0001 Without software limit check

6.7 Selecting Torque Limits

You can limit the torque that is output by the servomotor.

There are four different ways to limit the torque. These are described in the following table.



Control Method ek

Speed control
Position control
Torque control

Outline
The torque is always limited with the setting
of a parameter.
The torque is limited with an input signal
from the host computer.
Torque limits can be configured through the
TLIM command.

Limit Method

Internal Torque Limits

External Torquelimits

Torque Limuts Based on TLIM*

Speed control
Position control

Torque Limits Based on The P_CL
& N_CL of Output signals
(SVCMD_ID)*

NOTE: Even if the setup value exceeds the maximum torque of the servo motor being used, the actual torque will be limited to

within the maximum torque of the servo motor.

Torque limits can be configured through the
P_CL & N_CL command.

6.7.1 Internal Torque Limits

f you use internal torque limits, the maximum output torque will always be limited to the specified forward torque limit
(Pn402) and reverse torque limit (Pn403).

Forward Torque Limit [ Speed| [Position ] [ Torque |
Pn402 Setup Range Setup Unit default setting When Enabled Classification
0~800 1% 800 immediately Setup
Reverse Torque Limit [ Speed| [ Position ] [ Torque ]
Pn403 Setup Range Setup Unit default setting When Enabled Classification
0~ 800 1%" 800 immediately Setup

* Set a percentage of the rated motor torque.
NOTE: If the setting of Pn402 or Pn403 is too low, the torque may be insufficient for acceleration or deceleration of

the Servomotor.

Without Internal Torque Limits With Internal Torque Limits

(Output to the maximum torque is possible.)

N

7 Meximum torque
=, Speed

Torque limit
r Speed

Pn402 - ‘

Pnd03 f---mr s

6.7.2 External Torque Limits

You can limit the torque only when required by the operating conditions of the machine by turning a signal ON and OFF.
You can use this for applications such as stopping on physical contact, or holding a workpiece with a robot.

External Torque Limit Reference Signals

The /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals are used as the external
torque limit reference signals. The /P-CL signal is used for the forward torque limit and the /N-CL signal is used for the
reverse torque limit.

Type Signal Connector Pin No. Signal Status Meaning
Applies the forward external torque limit. The
ON( CLOSED ) | torque is limited to the smaller of the settings of
Input /P-CL Must be allocated Pn402 and Pn404.
Cancels the forward external torque limit.
OFF (OPEN) The torque is limited to the setting of Pn402.
Applies the reverse external torque limit.
ON( CLOSED ) | The torque is limited to the smaller of the set-
Input /N-CL Must be allocated tings of Pn403 and Pn405.
Cancels the reverse external torque limit.
OFF (OPEN ) The torgue is limited to the setting of Pn403.

NOTE: You can use the following parameters to allocate the /P-CL and /N-CL signals to other terminals.
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« Pn50B =n.

* Pn50B = n.X

X (/P-CL (Forward External Torque Limit Input) Signal Allocation)

Setting the Torque Limits

(/N-CL (Reverse External Torque Limit Input) Signal Allocation)

The parameters that are related to setting the torque limits are given below.

If the setting of Pn402 (Forward Torque Limit), Pn403 (Reverse Torque Limit), Pn404 (Forward External Torque Limit), or
Pn405 (Reverse External Torque Limit) is too low, the torque may be insufficient for acceleration or deceleration of the

Servomotor.
Forward Torque Limit [ Speed| [Position ] [ Torque |
Pn402 Setup Range Setup Unit default setting When Enabled Classification
0~800 1% 800 immediately Setup
Reverse Torque Limit [ Speed| [ Position ] [ Torque]
Pn403 Setup Range Setup Unit default setting When Enabled Classification
0~ 800 1%" 800 immediately Setup
Forward External Torque Limit [ Speed| [Position]| [ Torque |
Pn404 Setup Range Setup Unit default setting When Enabled Classification
0~ 800 1%" 100 immediately Setup
Reverse External Torque Limit [Speed| [Position ] [Torque]
Pn405 Setup Range Setup Unit default setting When Enabled Classification
0~800 1% 100 immediately Setup

* Set a percentage of the rated motor torque.

Changes in the Output Torque for External Torque Limits

The following table shows the changes in the output torque when the internal torque limit is set to 800%.

In this example, the Servomotor direction is set to Pn000 = n.

0 (Use CCW as

the forward direction).

: /P-CL
Singal
9% [ status OFF ON
Pr4024 - - - ------ - oo o BRd0D - monmrns snse sese sxsnss
F Speed
Pn404
OFF 0 0
Torque Torque /
PRAQZH = wmmn mmmir mimem mimim momemie PPA0BH= —ormim srmimmimimn mions e mis
/N-CL
PRAQ2-= s wo s miom s wsves cman - e
‘am Speed Speed
\ Pn404+—- == === == Ao
ON 0 0
B T T /J
Torque
Pn4037------"""mmmmm e PR403 - - c o e

6.7.3 /CLT (Torque Limit Detection) Signal

This section describes the /CLT signal, which indicates the status of limiting the motor output torque.

Type Signal Connector Pin No. Signal Status Meaning
ON( CLOSED ) | The motor output torque is being limited.
Input /CLT Must be allocated OFF ( OPEN) | The motor output torque is not being limited.

NOTE: You must allocate the /CLT signal to use it. Use Pn50F = n.

X (/CLT (Torque Limit Detection Output) Signal Allocation)

to allocate the signal to a connector pin. Refer to the following section for details.
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6.8 Absolute Encoders

The absolute encoder records the current position of the stop position even when the power supply is OFF.

With a system that uses an absolute encoder, the host controller can monitor the current position.

Therefore, it is not necessary to perform an origin return operation when the power supply to the system is turned ON.
There are four types of encoders for Rotary Servomotors. The usage of the encoder is specified in Pn002 = n. X
*Parameter Settings When Using an Incremental Encoder

. When e
Parameter Meaning Enabled Classification
n.0000 Use the encoder as an incremental encoder.
[default setting]| A battery is not required.
Use the encoder as an incremental encoder.
Pn002 | n.O100 A battery is not required. After restart Setup
nO200 Use the encoder as a single-turn absolute encoder.
) A battery is not required.
* Parameter Settings When Using a Single-Turn Absolute Encoder
. When e
Parameter Meaning Enabled Classification
n.0oo0oo Use the encoder as a single-turn absolute encoder.
[default setting]| A battery is not required.
Use the encoder as an incremental encoder.
Pn002 | n.OT0D A battery is not required. After restart Setup
nO200 Use the encoder as a single-turn absolute encoder.
) A battery is not required.
» Parameter Settings When Using a Batteryless Multiturn Absolute Encoder
. When e
Parameter Meaning Enabled Classification
n.0000 Use the encoder as a multiturn absolute encoder.
[default setting]| A battery is required.
Use the encoder as an incremental encoder.
P02 | n.OT00 A battery is not required. After restart Setup
nO200 Use the encoder as a single-turn absolute encoder.
) A battery is not required.
L NOTICE

* Install a battery at either the host controller or on the Encoder Cable.
If you install batteries both at the host controller and on the Encoder Cable at the same time, you will create a
loop circuit between the batteries, resulting in a risk of damage or burning.

6.9 Forcing the Motor to Stop

You can force the Servomotor to stop for a signal from the host controller or an external device.

To force the motor to stop, you must allocate the FSTP (Forced Stop Input) signal in Pn516 =n. X. You can specify
one of the following stopping methods: dynamic brake (DB), coasting to a stop, or decelerating to a stop.

NOTE: Forcing the motor to stop is not designed to comply with any safety standard. In this respect, it is different from the hard
wire base block (HWBB).

NOTE: When a forced stop is performed, the panel display will display FST and the Digital Operator will display FSTP.

6.9.1 FSTP (Forced Stop Input) Signal

Type Signal Connector Pin No. Signal Status Meaning
ON( CLOSED ) | Drive is enabled (normal operation).
OFF (OPEN) | The motor is stopped.

Input FSTP Must be allocated

NOTE: You must allocate the FSTP signal to use it. Use Pn516 = n. X (FSTP (Forced Stop Input) Signal Allocation) to allocate
the FSTP signal to a connector pin. Refer to the following section for details.
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6.9.2 Stopping Method Selection for Forced Stops

Use PNO0A =n. X  (Stopping Method for Forced Stops) to set the stopping method for forced stops.

Parameter Meaning When Classificati
Enabled on
n.0000 Apply the dynamic brake or coast the motor to a stop (use the
i stopping method set in Pn001 = n. X).
n.0010 Decelerate the motor to a stop using the torque set in Pn406
[default as the maximum torque. Use the setting of Pn00T = n. X
setting] for the status after stopping. o
Decelerate the motor to a stop using the torque set in Pn406 After
PnO0A | n.0D020 as the maximum torque and tﬁen \e’eqhe mot%r coast. restart Setup
Decelerate the motor to a stop using the deceleration time set
n.0030 in Pn30A. Use the setting of Pn00T = n. X for the status
after stopping.
n.0040 Decelerate the motor to a stop using the deceleration time set
: in Pn30A and then let the motor coast.

NOTE: You cannot decelerate a Servomotor to a stop during torque control. For torque control, the Servomotor will be stopped

with the dynamic braking or coast to a stop according to the setting of Pn00T = n. X (Motor Stopping Method for

Servo OFF and Group 1 Alarms).
Stopping the Servomotor by Setting Emergency Stop Torque (Pn406)

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop Torque).

If PNOOA =n. X
maximum torque.

is set to 1 or 2, the Servomotor will be decelerated to a stop using the torque set in Pn406 as the

The default setting is 800%. This setting is large enough to allow you to operate the Servomotor at the maximum torque.
However, the maximum emergency stop torque that you can actually use is the maximum torque of the Servomotor.

Emergency Stop Torque [ Speed| [Position]| [ Torque |
Pn406 Setup Range Setup Unit default setting When Enabled Classification
0~800 1% 800 immediately Setup

* MHERFHEEE Torque WEDLE -
Stopping the Servomotor by Setting the Deceleration Time for Servo

OFF and Forced Stops (Pn30A)

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A (Deceleration Time for Servo
OFF and Forced Stops).

Deceleration Time for Servo OFF and Forced Stops [ 'Speed| [ Position |
Pn30A Setup Range Setup Unit default setting When Enabled Classification
0 ~ 10000 1ms 0 immediately Setup

If you set Pn30A to 0, the Servomotor will be stopped with a zero speed.

Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

"-Actual deceleration time =
Operating speed 5

Actual
deceleration time

| Pn30A

The deceleration time that you set in Pn30A is the time to decelerate the Servomotor from the maximum motor speed.



6.9.3 Resetting Method for Forced Stops

This section describes the reset methods that can be used after stopping operation for an FSTP (Forced Stop Input)
signal.

If the FSTP (Forced Stop Input) signal is OFF and the /S-ON (Servo ON Input) signal is input, the forced stop state will be
maintained even after the FSTP signal is turned ON.

Turn OFF the /S-ON signal to place the servo driver in the base block (BB) state and then turn ON the /S-ON signal
again.

OFF

FSTP signal ON (normal operation) (forced stop request)

ON (normal operation)

I
|
|
/S-ON signal } - OFF o
l
|
I

I
|
BB state >'< Operating state

state Qpering st FSTP is displayed.

><__

SERVOPACK >< Forced stop state:
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Chapter7.Trial Operation and Actual Operation

This chapter provides information on the flow and procedures for trial operation and convenient functions to use during
trial operation.

7.1 Flow of Trial Operation

7.1.1 Flow of Trial Operation for Rotary Servomotors

The procedure for trial operation is given below.

Step Meaning

Installation

Install the Servomotor and servo driver according to the installation
conditions. First, operation is checked with no load. Do not connect the
Servomotor to the machine.

Wiring and Connections

2 | Wire and connect the servo driver. First, Servomotor operation is checked
without a load. Do not connect the CN1 connector on the servo driver.

3 | Confirmations before Trial Operation

Power ON

Resetting the Absolute Encoder
This step is necessary only for a Servomotor with an Absolute Encoder.

7.2 Inspections and Confirmations before Trial Operation

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

 Make sure that the servo driver and Servomotor are installed, wired, and connected correctly.

 Make sure that the correct power supply voltage is supplied to the servo driver.

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

« If you are using a Servomotor with an QOil Seal, make sure that the oil seal is not damaged.

Also make sure that oil has been applied.

« If you are performing trial operation on a Servomotor that has been stored for a long period of time, make sure that all
Servomotor inspection and maintenance procedures have been completed.

Refer to the manual for your Servomotor for Servomotor maintenance and inspection information.

« If you are using a Servomotor with a Holding Brake, make sure that the brake is released in advance. To release the
brake, you must apply the specified voltage of 24 VDC to the brake.

A circuit example for trial operation is provided below.

Servomotor with
Servo Driver Holding Brake

Power supply

24-V power supply or brake power supply

AC DC 24 VDC

7.3 Trial Operation for the Servomotor without a Load

You use jogging for trial operation of the Servomotor without a load.
Jogging is used to check the operation of the Servomotor without connecting the servo driver to the host controller. The
Servomotor is moved at the preset jogging speed.



! cauTION

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

7.3.1 Preparations

Always check the following before you execute jogging.

 The parameters must not be write prohibited.

 The main circuit power supply must be ON.

* There must be no alarms.

« There must be no hard wire base block (HWBB).

¢ The servo must be OFF.

« The jogging speed must be set considering the operating range of the machine.
The jogging speed is set with the following parameters.

*1: STO is an optional function.

Rotary Servomotors

Jogging Speed [ Speed | [Position ] [ Torque |
Pn304 Setup Range Setup Unit default setting When Enabled Classification
0~10000 Tmin"(RPM) 500 immediately Setup
Soft Start Acceleration Time [ Speed |
Pn305 Setup Range Setup Unit default setting When Enabled Classification
0 ~ 10000 1ms 0 immediately Setup
Soft Start Deceleration Time [ Speed |
Pn306 Setup Range Setup Unit default setting When Enabled Classification
0 ~ 10000 Tms 0 immediately Setup

7.3.2 Applicable Tools

The following table lists the tools that you can use to perform jogging

Tool FA No./Function Name
Panel Operator FA002
ProTuner Operation - Jog )




Chapter8. Panel Displays and Panel Operator Procedures

8.1 Panel Operator

8.1.1 Panel Operator Key Names and Functions

The Panel Operator consists of a panel display and Panel Operator keys.
You can use the Panel Operator to set parameters, display status, execute utility functions, and monitor servo driver operation.

The Panel Operator key names and functions are given below.

Key Key .
Function
No. Name
: Changes the display.
Function . .
unct Status Display, Assistance Tool ~ Parameter Setup,
Key Monitering.
Setti Pressing this key displays the setup and setup
ing
values of each parameter, enters the parameter
Key setup state, and clears error alarm.
Increases the setting.
UPKey | Inthe assistance tool mode, the JOG operation acts
as a forward start key
Down Decreases the setting.
In the assistance tool mode, the JOG operation acts
Key as a reverse start key
) Moves to the next digit on the left when a digit is
Shift Key | fiashing.

8.1.2 Changing Modes

Press the F Key to change between the modes as shown below.

Refer to the reference pages for the operating procedures in each function mode.

Powey ON

(
(|
=
(
o
=
[
[
(%)
0]

Press @
Repeat

Y

Press @

e

1 Pressg

.
— =

Press @

I71 | Status Display Mode

':-
=
_(
o
Q
=
Q
3
®
—+
D
=
Y
0]
—+
=
=
«Q
<
o
Q.
(0]

Press8 . .
m —— Utility Function Mode

{| —— Monitor Display Mode

NOTE: You can change the setting of Pn52F (Monitor Display at Startup) to display the Monitor Display Mode instead of the Status
Display Mode after the power supply is turned ON.Set Pn52F to the Un number of the monitor display to display after the power

supply is turned ON.

Monitor Display at Startup

[ Speed] [Position| [ Torque |

Pn52F Setup Range

Setup Unit

default setting

When Enabled

Classification

0000 ~ OFFF -

OFFF

immediately Setup

If OFFF is set (default setting), the servo driver will enter the Status Display Mode after the power supply is turned ON.



8.1.3 Status Displays

The status is displayed as described below.

Bit data Code
('—j%"\ L s Y

m Interpreting

Bit Data

Display

Meaning

Control Power ON Display
Lit while the servo driver control power is ON.
Not lit if the servo driver control power is OFF.

Main Power ON Display
Lit while the servo driver Main power is ON.
Not lit if the servo driver Main power is OFF.

Base Block Display
Lit if the servo is OFF.
Not lit while the servo is ON.

During Speed Control: /V-CMP (Speed Coincidence Detection) Signal Display

Lit if the difference between the Servomotor speed and the reference speed is the same as or less
than the setting of Pn503 or Pn582. (The default setting is 10 min-1or 10 mm/s.) Always lit during
torque control.

Additional Information

If there is noise in the reference voltage during speed control, the horizontal segment (-) on the top
of the leftmost digit on the Panel Operator display may flash. Refer to the following section and
implement countermeasures against noise.

During Position Control: /COIN (Positioning Completion) Signal Display

Lit if the deviation between the position reference and actual motor position is equal to or less than
the setting of Pn522. (The default setting is 7 reference units.) Not lit it the deviation exceeds the

setting.
a7 /TGON (Rotation Detection) Signal Display
Lit if the Servomotor speed is higher than the setting of Pn502 or Pn581and not lit if the speed is
lower than the setting. (The default setting is 20 min-1or 20 mm/s.)
During Speed Control: Speed Reference Input Display
Lit if the current input reference is larger than the setting of Pn502 or Pn581 and not lit if the
- reference is smaller than the setting. (The default setting is 20 min-1or 20 mm/s.)
During Position Control: Reference Pulse Input Display
Lit while reference pulses are being input. Not lit if reference pulses are not being input.
"During Torque Control: Torque Reference Input Display
Lit if the current input torque reference is larger than the specified value (10% of the rated torque)
and not lit if the reference is smaller than the specified value.

During Position Control: Clear Signal Input Display
Lit while the clear signal is being input. Not lit if the clear signal is not being input.

EtherCAT (Input) Connert Display
The Status.of CN3

EtherECAT (Output) Connert Display
The Status.of CN4

m Interpreting Codes

Display Meaning

Base Block Active
Indicates that the servo is OFF.

)
]

Operation in Progress
Indicates that the servo is ON.

[ |

p=
=

Forward Drive Prohibited
Indicates that the P-OT (Forward Drive Prohibit) signal is open.

re (31197

[
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Display Meaning

}_ Reverse Drive Prohibited

m ﬂ | Indicates that the N-OT (Reverse Drive Prohibit) signal is open.
9
Forward Drive Prohibited and Reverse Drive Prohibited

[ ) Indicates that the P-OT (Forward Drive Prohibit) signal is open, and the N-OT
R R A~

= (Reverse Drive Prohibit) signal is open.
r 5 ) Forced Stop Status
~ [ Indicates that the FSTP (Force Stop Input) signal forced the Servomotor to stop.
| R r | R Test without Motor in Progress
[ g P i Indicates that the test without a motor is in progress.
7| 71|07 | Alarm Status
L0 At Flashes the alarm number.

8.2 Parameter (Pn ) Operations on the Panel Operator

The Panel Operator displays numbers beginning with  “Pn

NOTE: The SC3 servo driver currently supports only single-axis motors, so PA represents the parameters for the first axis. If dual-axis
motors are supported in the future, PB will represent the parameters for the second axis.

This section describes the procedures for setting the parameters that are used in this manual.

8.2.1 "Setting Parameters That Require Numeric Settings

The following procedure shows how to change the setting of Pn100 (Speed Loop Gain) from 40.0 to 100.0 as an example of a parameter
that requires a numeric setting.

Panel Display after

Step ) Keys Operation
Operation
: p ™7 51 51 E Press the F Key to enter Parameter Setting Mode. If Pn100
L LY is not displayed.
2 ‘U H " L: L'." s press the UP Key or DOWN Key to display Pn100.
3 11 '-.' 1 r E Press the S Key for.The current setting of Pn100 will be
LY N Ly AN displayed. -
T T T ress the Shift Key to move the digit that is
4 20 00 L. 20 00 n flashing to “4" . (You can change the value of the digit
that is flashing.)
5 E " "J E "J u Press the UP Key six times to change the setting to 100.0.
6 FrT a1 rg ri E Press the F Key. The display will flash. The setting has now
Ly A been changed from 40.0 to 100.0.
. p };' 1§51 ri E Press the S Key for approximately one second to return the
(AN display to Pn100.

+ Parameters with Settings of More Than Five Digits

The Panel Operator displays five digits. Settings of more than five digits are displayed as shown in the following figure.



The segment on the far left flashes to showthe
digits that are currently being displayed.

| Upper two digits

The setting of the parametor is indicating the
digits that are displayed and their numeric values.

Pressn

Middle four digits pres [ET] Lower four digits pressfl

U rtw di its Swwe L - - N’ - - - -y c—
pperTe s & Y e ] =3 F ¥ EL
A
. '-.' . o _am am Zem) ) EE 3 -l L ' '.-l
A

R

Displayed for a negative number.

Displayed for a negative

number.

8.2.2 "Setting Parameters That Require Selection of Functions

For parameters that require selection of functions, you can select the individual digits of the numbers displayed on the Panel Operator to
set the functions assigned to them.
The following example shows how to change the setting of Pn000 = n. X (Control Method Selection) in Pn000 (Basic Function
Selections 0) from speed control to position control.

Panel Display after

Step . Keys Operation
Operation
I Press the F Key to enter Parameter Setting Mode.
1 p I 1 L-" :-" L,." E If PnO00 is not displayed, press the UP Key or DOWN Key to
display Pn00O.
N FIrrr1ra E Press the S Key. for approximately one second. The current
‘-' ‘—' [N NN setting of Pn000 will be displayed.
4 11 n Press the S Key. to move the digit that is flashing.
‘-' Ll Lo At (You can change the value of the digit that is flashing.)
B Press the UP Key once to change the display to n.0010.
5 ‘-' L0 00 104 u (This changes the control method from speed control to
position control.)
T Press the F Key. The display will flash.
6 ,-' L0 00 E The control method has now been changed from speed
control to position control.
; p 1051 51 51 E Press the S Key. for approximately one second. Pn000 is
| NN displayed again.




8.3 Monitor Display (Un ) Operations on the Panel Operator

You can monitor the status of the reference values and 1/O signals that are set in the servo driver and the internal status of the servo
driver with monitor displays. The Panel Operator displays numbers beginning with  “Un."

NOTE: The SC3 servo driver currently supports only single-axis motors, so UA represents the parameters for the first axis. If dual-axis
motors are supported in the future, UB will represent the parameters for the second axis.

Display Example for Motor Speed
g rirri
[N [N NN

This section describes the basic operations for monitor displays and how to interpret some special monitor displays.

m List of Monitor Display

mi:ﬁ: Meaning Unit
Un000 Motor Speed 1r/min
Un001 Speed Refence r/min
Un002 Torgue Refence 1%
Un003 Rotation Angle 1 encoder pulse
Un004 Rotation Angle 2 deg
Un005 Input Signal Monitor
Un006 Output Signal Monitor
Un007 Input Speed Command Ir/min
Un008 Position Deviatoin command
Un009 Cumulative Load Rate 1%
Un00A Re-generative Load Rate 1%
Un00B DB Resistor Power Consumption 1%
Un00C Input Command Counter command
Un00D Feedback Pulse Counter encoder pulse
Un013 Feedback Pulse Counter command
Un020 Rated Speed of Motor 1r/min
Un021 MAX. Speed of Motor 1r/min
Un04o The Number of Rotation of Absulte ;
Encoder

Uno41 The Position of One Rotation of Absulte encoder pulse
Encoder

Un140 Bus Voltage 1\

8.3.1 Basic Monitor Display Operations

The procedure for Un000 (Motor Speed) is described here as an example.

Panel Display after .
Step ) Keys Operation
Operation
1 Y] F.' rr1r E Press the F Key to enter Monitor Display
[} LA Mode.
5 11 r1r E Press the S Key.The contents of the monitor display for the
(WY NN specified Un number will appear.
500D -
( LN L
3 Y] r1ryrt E Press the S Key for approximately one second. The display
Lt (N NN shown for step 1 will appear again.

8.3.2 Input Signal Monitor (Un005/ Un006)

You can use Un005/Un006 to display the status of allocated signals on the LED segments of the Panel Operator.

¢ Interpreting the Display

LED Segments



e il i1 top: ofFr
,.' NI Bottom: ON

87654321 =— LEDnumber

——

« If the input signal that corresponds to the LED number is OFF, the top LED segment will be lit.
« If the input signal that corresponds to the LED number is ON, the bottom LED segment will be lit.

The allocations are given in the following table.

Monitor

Number LED number Input Pin Number

INO ( CN1-14)
INT (CN1-15)
IN2 ( CN1-16)

(
(
(
IN3 (CN1-17)
(
(
(

Un0o> IN4 ( CN1-39

)
IN5 ( CN1-40 )
IN6 ( CN1-41)
IN7 ( CN1-42)
OUTO (CN1-7 - -8)
OUT1 (CN1-9 - -10)
OUT2 (CN1-11 - -12))
OUT3 (CN1-32 - -33)
OUT4 (CN1-34 - -35)
OUT5 ( CN1-36 - -37)

Un006

i fw|in|[m|lO|NOO|DMNlWIN = O

— | |~ [~

8.4 Utility Function (FA ) Operations on the Panel Operator

Utility functions are used to set up and tune the servo driver.
The Panel Operator displays numbers beginning with  “FA”"

NOTE: The SC3 servo driver currently supports only single-axis motors, so FA represents the parameters for the first axis. If dual-axis
motors are supported in the future, FB will represent the parameters for the second axis.

Display Example: Origin Search

FALLZ

The operating procedures from the Panel Operator are described here. Refer to the descriptions of individual utility functions for
preparations and related parameters.

W List of Assistance Tool

Utility Function Function
Number
FA000 Display Alarm History
FA002 Jog
FAOO03 Origin Search
FA004 Jog Program
FAOO5 Initialize Parameters
FAO06 Clear Alarm History
FA008 Reset Absolute Encoder
FA009 Autotune Analog (Speed/Torque) Reference Offset
FAOOA Manually Adjust Speed Reference Offset
FAOOB Manually Adjust Torque Reference Offset
FAOOE Autotune Motor Current Detection Signal Offset
FAQ10 Write Prohibition Setting
FAO11 Display Servomotor Model
FAO12 Display Software Version
FA203 One-Parameter Tuning
FA206 Easy FFT




FA208

| Load Inertia Detection

8.4.1 Display Alarm History ( FAOOO )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step . Keys Operation
Operation

1 F ::.i E ﬂ ::,'l E Press the F Key to enter Utility Function Mode.

2 ,'." H : ,"" E Press the S Key.The most recent alarm will be displayed.
Press the DOWN Key to display the next older alarm.

3 " E 5' ,’J u n Press the UP Key to display the next newer alarm.
The higher the far-left segment is, the older the alarm is.

4 F H :j ﬂ "_-,' E Press the S Key again to return the display to FA0QO.

8.4.2 JOG ( FAOOZ2 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step . Keys Operation
Operation
1 ,.- H ,'J ﬂ ﬂ E Press the F Key to enter Utility Function Mode.
2 ,.- E :_,' u n Press the UP Key or DOWN Key to display FAO2.
Panel Display after :
Step . Keys Operation
Operation
3 -. L" ') ,i.' E Press the S Key. The display shown at the left will appear.
- ol @
4 N D TN Press the F Key to turn ON the servo.
S The Servomotor will operate at the speed set in Pn304 or
5 -- “" ﬂ ,i.' u n Pn383 while the UP Key (for forward operation) or DOWN
Key (for reverse operation) is pressed.
6 L. L" 0 ,L-' E Press the F Key to turn OFF the servo.
7 :- H E ﬂ E E Press the S Key again to return the display to FAOO2.

8.4.3 Origin Search ( FA003)

Refer to the following section for information on this utilit

function other than the procedure.

Panel Display after

Step . Keys Operation
Operation
1 F ,.:.' :J ﬂ L" E Press the F Key to enter Utility Function Mode.
2 t ‘q !,:" : 3 u n Press the UP Key or DOWN Key to display FAQO3.
roc , ‘
3 L ~ Press the S Key The display shown at the left will appear.
r - E Press the F Key to turn ON the servo.
4
A r~ Additional Information
Press the UP Key to operate the Servomotor in the forward
r - u n direction.
5
A r~ Press the DOWN Key to operate the Servomotor in the

reverse direction.




6 '.'n'
7 FH.'_'.':_'.'E

When the Servomotor origin search has been completed, the
display will flash. At this time, the Servomotor is servo-locked
at the origin within one rotation of the encoder.

Press the S Key again to return the display to FA0O3.

8.4.4 Jog Program ( FAQO4 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step ) Keys Operation
Operation
1 F H ﬂ :_" L"l E Press the F Key to enter Utility Function Mode.
FAODY DY -
2 ) L0 00 n Press the UP Key or DOWN Key to display FA004.
= (f _ . .
3 . P. I | D Le E Press the S Key. The display shown at the left will appear.
?"—
4 . H B | D Le E Press the F Key to turn ON the servo.
— Press the UP Key or DOWN Key according to the initial
5 }-‘ ‘: D E u n movement direction of the operation pattern. The operation
: : will start after the preset waiting time.
When program jogging has been completed, End will flash
‘ - P [] r i on the display, and then the display shown on the left will
N = N

appear again.
Press the S Key again to return the step 2.

8.4.5 Initialize Parameters ( FAOOS )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step . Keys Operation
Operation
1 ,- n E ri E Press the F Key to enter Utility Function Mode.
2 n Press the UP Key or DOWN Key to display FAQO5.
u Yy Y play
3 ’U ] t E Press the S Key. The display shown at the left will appear.
Press the F Key to initialize the parameters.
4 F‘ :- E When the initialization has been completed, donE will flash
L

on the display, and then the display shown on the left will

appear again.




8.4.6 Clear Alarm History ( FAOO6 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Ste Keys Operation
a Operation . .
1 ,- q E ﬂ "7 E Press the F Key to enter Utility Function Mode.
C o rire E :

2 }- R Ll L u n Press the UP Key or DOWN Key to display FAOO6.

3 }: ~ E L ~ E Press the S Key. The display shown at the left will appear.
Press the F Key to clear the alarm history.
When deleting the alarms has been completed, donE will

| E |

L r L L ”~ flash on the display, and then the display shown on the left

will appear again.

5 F H ry ri E E Press the S Key again to return the display to FAOO6.

8.4.7 Reset Absolute Encoder ( FAOO8 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Ste Keys Operation
. Operation y .
1 :- ! ﬂ :_.: :-: E Press the F Key to enter Utility Function Mode.
—"‘
2 F "-.' E L" ":l u n Press the UP Key or DOWN Key to display FAOO8.
3 }:’ - ) { E Press the S Key.
Le L L 1 PGCL1 will be displayed.
rr | . . _ o
4 F’ IR L = u Continue pressing the UP Key until PGCL5 is displayed.
] =1 Press the F Key. The absolute encoder will be initialized.
5 000N :: E When initialization has been completed, donE will flash on
the display for approximately one second.
‘ F’ = ) 5 i After displaying donE, the display will return to the PGCL5
AN L A display.
= 1 1 11
7 F H "J L" H E Press the S Key again to return the display to FAOOS.

8.4.8 Autotune Motor Current Detection Signal Offset ( FAOOE )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Ste Keys Operation
. Operation y .
1 F ! E ﬂ :_: E Press the F Key to enter Utility Function Mode.
2 F "-.' E L" E u n Press the UP Key or DOWN Key to display FAOOE.
3 ,': XN e x| E Press the S Key. The display shown at the left will appear.
Press the F Key to perform automatic offset-signal
4 [ E adjustment. When the adjustment has been completed, donE
Lo~ will flash on the display, and then the display shown on the
left will appear again.
™ 1 1 1 |
5 F H "J :‘: :: E Press the S Key again to return the display to FAOOE.




8.4.9 Write Prohibition Setting ( FAO10 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step ) Keys Operation
Operation
1 - 1 n :_-' :j E Press the F Key to enter Utility Function Mode.
2 :- :-. : ' u n Press the UP Key or DOWN Key to display FAO10
o T ) 't . .
3 . !_' AN -' E Press the S Key. The display shown at the left will appear.
i ] Press the UP Key or DOWN Key and set one of the following.
4 F Ly L _' ] u n P.0000: Write permitted (default setting)
P.0001: Write prohibited

F 1 i '] Press the F Key to enter the value. When the setting has been

5 -. TN ' TH E completed, donE will flash on the display, and then the display

shown on the left will appear again.

8.4.10 Display Servomotor Model ( FAO11 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

)
c

i

The Encoder Resolution will be displayed.

Step . Keys Operation
Operation
1 }- ! E ﬂ :_: E Press the F Key to enter Utility Function Mode.
i ¢ ¢ i
2 F }-: 0y 1 u n Press the UP Key or DOWN Key to display FAQOT11
3 Firr 1 o4t Press the S Key to display the Servomotor voltage and model
,_'. ﬂ :. [ X codes.
. (ririnrisnr E Press the F Key.
Al A0 A The Servomotor Parameter 1 will be displayed.
. ~ i rirqnri E Press the F Key.
‘:. Lo Al L M The Servomotor Parameter 2 will be displayed.
=1 1 3 1051 Press the F Key.
6
3. Ll (= E The Servomotor Parameter 3 will be displayed.
. L. r1r1 -': (] E Press the F Key.
LAl AN W) The Servomotor Parameter 4 will be displayed.
g 5 riri ¢ F. E Press the F Key.
A0 Al A The Servomotor Parameter 5 will be displayed.
9 F' r1r1 F: 5 E Press the F Key.
A0 LT AN The Servomotor capacity will be displayed.
0 r1r1 ‘:' 3 E Press the F Key.
[ |
« | H

~
h
(g |

Press the S Key again to return the display to FAOT1.

8.4.11 Display Software Version ( FAO12)

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step Operation Keys Operation
1 F ] E E L-: E Press the F Key to enter Utility Function Mode.
2 t E’ E " ,:-' u n Press the UP Key or DOWN Key to display FA012
3 ‘_. E " 3 g E Press the S Key.

The software version of the servo driver will be displayed.




Press the F Key.
The FPGA version will be displayed.

' 1 ( (07
W gl lE
s (- A

Press the S Key again to return the display to FAQ12.

8.4.12 One-Parameter Tuning ( FA203 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step ) Keys Operation
Operation
1 F H 1 ,'J ,'_-: E Press the F Key to enter Utility Function Mode.
2 F E’ ’j 1 _‘ u n Press the UP Key or DOWN Key to display FA20
3 ‘:.' :j E Press the S Key. The display shown at the left will appear.
{ ,7" Press the UP Key or DOWN Key to enter Tuning Mode.
H [ ] Tuning Mode (Strength of Tuning Setting)
4 A v u n 0: Performs tuning giving priority to stability.
{ { 1: Performs tuning giving priority to response.
[ ] [
NOTE: The rigidity type is always 2.
If the servo is OFF (i.e., if power is not supplied to the
s { ﬁ i Servomotor), input the /S-ON (Servo ON) from the host
[a] [N} controller.
If the servo is ON, go to step 6.
6 Yy 1 L'l r n Press the S Key.
L LN L [ X ] The one-parameter gain will be displayed as shown on the left.
Press the UP Key or DOWN Key to change the oneparameter
— — i lue and change the actual servo gains (Pn100, Pn101,
T n B B il w | gain va
7 : L" E L' :-" u n Pn102, and Pn401) at the same time.
— = You end this tuning function when you decide that the
response is satisfactory.
Press the F Key to save the four calculated gains to the
parameters. When tuning has been completed, donE will flash
8 )y 1 ri ,:' (] on the display, and then the display shown on the left will
LAl Al appear again.
NOTE: To end operation without saving the calculated gains,
go to step 9.
= 1 1 7
9 F H ‘j : " j Press the S Key again to return the display to FA203.

8.4.13 EasyFFT ( FA206 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step . Keys Operation
Operation

1 F H y ﬂ B' E Press the F Key to enter Utility Function Mode.

2 F }-: [ g E b u n Press the UP Key or DOWN Key to display FA206
Press the S Key.

3 ,' ™ :_',' " b E The display shown on the left will appear and the Panel
Operator will enter Reference Amplitude Setting Mode.

Press the UP Key or DOWN Key to set the reference
N ' B = amplitude. Reference amplitude setting range: 1to 800
4 LI A~ B | b u n NOTE: 1. If you are setting Easy FFT for the first time, do

not change the reference amplitude setting, but
rather start from the default value of 15. Although




increasing the reference amplitude will increase
the detection accuracy, the vibration and noise in
the machine will increase momentarily. Increase
the reference amplitude a little at a time and
observe the results.

2. The set reference amplitude will be stored in
Pn456.

Press the S Key.
The ready to operate status will be entered.

Press the F Key to turn ON the servo.
Additional Information

Press the F Key again to turn OFF the servo.
Return to step 5.

While the servo is ON, press the UP Key (forward) or the
DOWN Key (reverse). The Servomotor will automatically
perform round-trip operation, moving in forward and
reverse several times for 1/4th of a rotation
for a Rotary Servomotor and 10 mm or less for a Linear
Servomotor. The Servomotor performs this operation for
approximately 2 seconds. During this operation, the
display shown on the left will flash.
NOTE: 1. Press the F Key to cancel the operation.

Return to step 5.

2. The Servomotor will move slightly. Also at the
same time, the Servomotor will emit noise. To
ensure safety, do not approach or enter the
range of machine motion.

. 8545

If detection is completed normally, E_FFt will stop flashing and
the detected resonance frequency will be displayed. If
detection fails, F---- will be displayed.

To check the results, go to step 9. To monitor the resonance
frequency without setting the detection result, press the S Key
to return to step 2.

o IMPORTANT

If the operation ended normally but it took two seconds or
longer, the detection accuracy may not be sufficient. Increase
the reference amplitude to a value higher than 15 to increase
the detection accuracy. Although increasing the reference
amplitude will increase the detection accuracy, the vibration
and noise in the machine will increase momentarily. Increase
the reference amplitude a little at a time and observe the
results.

Press the F Key. The optimum notch filter for the detected
resonance frequency will automatically be set. If the notch filter
is set correctly, donE will flash on the display, and then the
display shown on the left will appear.

If the 1st notch filter frequency is already set (Pn408 = n.
1), the 2nd notch filter frequency will be automatically set
(Pn400).

Press the F Key to return to step 5.

NOTE: 1. If both the 1st and 2nd notch filter frequencies are
already set (Pn408 =n. 1 1), no more notch filter
frequencies can be set.

2. If the frequency detected by this function is not to be
used, set Pn408 to n. 0 (Disable notch filter).

Press the S Key again to return the display to FA206.
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8.4.17 Load Inertia Detection

( FA208 )

Refer to the following section for information on this utility function other than the procedure.

Panel Display after

Step ) Keys Operation
Operation
Iririri . _
1 F 0000 0 E Press the F Key to enter Utility Function Mode.
2 F H ‘j E E u n Press the UP Key or DOWN Key to display FA208
Press the S key to display the content as shown in the left
3 L ﬁ :_-,' E image, entering the movement distance settings of load
inertia detection.
[] r Press the UP or DOWN key to set the movement distance
e, 24 | 0OM
q ) Press the S Key.
5
=l 0 ‘b E The ready to operate status will be entered.
Press the F Key to turn ON the servo.
{ Additional Information
6 ~
<. LN E Press the F Key again to turn OFF the servo.
Return to step 5.
In the servo ON state, pressing the UP (forward) or DOWN
(reverse) key will cause the servo motor to repeatedly rotate
7 d E u n forward and backward within the setup movement distance a
0 M few times. The execution time is approximately 8 seconds.
During the operation, the display shown in the left image will
flash.
7 i After the detection process concludes successfully, the
8 B .‘ T E - flashing will stop, and the detected load inertia percentage
- will be displayed. If the detection fails, "J.----" will be shown.
9 F H ':‘ E E E Press the S Key again to return the display to FA208.




Chapter9. Maintenance

9.1 Inspections and Part Replacement

This section describes inspections and part replacement for SERVO DRIVER.

9.1.1 Inspections

Perform the inspections given in the following table at least once every year for the servo driver.
Daily inspections are not required.

ltem

Frequency

Inspection

Correction

Exterior

Loose Screws

surfaces.

At least once a
year

Check for dust, dirt, and oil on the

Clean with compressed air or a

cloth.

loose parts.

Check for loose terminal block and
connector screws and for other

Tighten any loose screws or other
loose parts.

9.1.2 Replacing the Battery

If the battery voltage drops to approximately 3V or less, an A.830 alarm (Encoder Battery
Alarm) or an A.930 warning (Absolute Encoder Battery Error) will be displayed.

Battery Alarm/Warning Selection

Whether to display an alarm or a warning is determined by the setting of Pn008 = n. X
(Low Battery Voltage Alarm/Warning Selection)..
Parameter Function SHTEm Classification
Enabled
n.OO00d0
Pn008 [default setting] Output alarm for low battery voltage (A.830). After restart Setup
n.ogag? Output warning for low battery voltage (A.930).

* Pn008=n.0 000

*The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply
is turned ON, and then the battery voltage is monitored for four seconds.
No alarm will be displayed even if the battery voltage drops below the specified value after

these four seconds.
* Pn008=n.0 001

*The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply
is turned ON, and then the battery voltage is monitored continuously.

When displaying an alarm is specified:
Pn008 = n.OOOO0

When displaying a warning is specified:
Pn008 = n.O00OO"

ON
Control power supply OFF
ALM Alarm i Normal status
i 5smax. 4s :
I i i
I ] 1
| |
: 1/ Battery voltage
| 1 \_ monitored
| |
I }
| |
1 I
I
I Battery voltage monitored




+When Using an Encoder Cable with a Battery Case

1.Turn ON only the control power supply to the servo driver.

=X | If you remove the Battery or disconnect the Encoder Cable while the control power supply to
‘@‘ the servo driver is OFF, the absolute encoder data will be lost.

2.0pen the cover of the Battery Case

3.Remove the old Battery and mount a new Battery.
Absolute Encoder Cable

Battery Case Lithium Battery

4.Close the cover of the Battery Case.

5.Turn OFF the power supply to the servo driver to clear the A.830 alarm (Encoder Battery
Alarm).

6.Turn ON the power supply to the servo driver.

7.Make sure that the alarm has been cleared and that the servo driver operates normally.

9.2 Alarm Displays

If an error occurs in the servo driver, an alarm number will be displayed on the panel display.
Example: If an A.020 alarm occurs,
020" will flash on the display :

[ RIEZ210)

9.2.1 List of Alarms

The list of alarms gives the alarm name, alarm meaning, alarm stopping method, alarm reset
possibility, and alarm code output in order of the alarm numbers.

Alarm Reset Possibility

Yes: You can use an alarm reset to clear the alarm. However, this assumes that the cause of
the alarm has been removed.
No: You cannot clear the alarm.
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List of Alarms

Alarm Servomotor Alarm
NUITbEr Alarm Name Alarm Meaning Stopping Reset
Method Possible
A.020 Parameter Checksum Error There is an error in the parameter data in the servo driver. Gr.1 No
A0 Parameter Format Error L:iger is an error in the parameter data format in the servg G No
A.022 System Checksum Error There is an error in the parameter data in the servo driver. Gr.1 No
A.030 Main Circuit Detector Error There is an error in the detection data for the main circuit. Gr1 Yes
A.040 Parameter Setting Error A parameter setting is outside of the setting range. Grl No
A042 Parameter Combination Error I:r?gecomblnatlon of some parameters exceeds the setting Gri No
A050 Combination Error Tmhaetcf]apaotles of the servo driver and Servomotor do nof G Ves
A.051 Unsupported Device Alarm An unsupported device was connected. Gr.1 No
The /S-ON (Servo ON) signal was input from the host
Invalid Servo ON controller
A060 Command Alarm after a utility function that turns ON the Servomotor was Gr ves
executed.
A100 Overcurrent Detected An overcurrent flowed through the power transistor or the heaf G No
sink overheated.
A.107 Motor Overcurrent The current to the motor exceeded the allowable current Gr1 No
Detected
A.300 Regeneration Error There is an error related to regeneration. Grl Yes
A.320 Regenerative Overload A regenerative overload occurred. Gr2 Yes
Main Circuit Power Supply . The AC. power supply input setting or DC power supply
A.330 C input setting is not correct. Gr1 Yes
Wiring Error Lo
« The power supply wiring is not correct.
A.400 Overvoltage The main circuit DC voltage is too high. Gr.1 Yes
A.410 Undervoltage The main circuit DC voltage is too low. Gr.2 Yes
A.510 Overspeed The motor exceeded the maximum speed. Gr.1 Yes
A.520 Vibration Alarm Abnormal oscillation was detected in the motor speed. Gr.1 Yes
A5 Autotuning Alarm ]\(/\braonn was detected during autotuning for the tuning-lesq Gr Ves
unction.
Incorrect ESM requires Received a state conversion request that cannot be converted
A.600 ; . Grl Yes
exception protection from the current state.
A.601 Undefmed ESM requires Undefined state transition request received. Gr Yes
exception protection
A.602 Boot st;te requires exception Received Bootstrap status conversion request. Gr Yes
protection
PLL incomplete excention After 1 second of synchronization processing, the bit
A.603 omp P combination of communication and servo still cannot be Gr.1 Yes
protection
completed.
PDO watchdog exception When SP or OP, bit10 of ESC register 0200h does not turn ON
A.604 . s S Gr1 Yes
protection within the specified time.
A.605 ESC hardware initialization error | ESC hardware initialization error. Gr1 Yes
A606 PLL abnormal protection The ESM status is under SP or OP, and the communication Gri Ves
and servo bits do not match.
Synchronous signal abnormality | After the synchronization process is completed, the SYNCO or
A.607 : ) o Gr Yes
protection IRQ interrupt processing times out.
Synchronization cycle setting - . .
A.610 abnormality protection Unsupported synchronization period (SYNCO) is set. Gr.1 Yes
A.6T1 Email settings abnormality The SMO0/1 setting of the mailbox is incorrect. Grl Yes
protection
A.614 PDO watchdog sgttmg PDO watchdog setting error. Gr.1 Yes
abnormal protection
A.615 bC sett{mg abnormality DC setting error. Gr Yes
protection
A.616 M event_mode sett_mg Unsupported SM event is set. Gr Yes
abnormality protection
A617 SM2/3 ;ettlng abnormality SM2/3 s set to an incorrect value. Grl Yes
protection
A.650 XPDO -aHocatlon exception The data size mapped by TxPDO exceeds 32 bytes. Gr1 Yes
protection
A.651 RxPDO(aIIocat\on exception RxPDO mapped data size exceeds 32 bytes. Gr.1 Yes
protection
After ESM leaves the Init state, PortO or 1 appears in the lost
A.652 Lost link exception protection | iy state. PP Gr1 Yes
The Servomotor was operating for several seconds to several
A710 Instantaneous Overload tens of seconds under a torque that largely exceeded the Gr2 Yes
rating.
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) The Servomotor was operating continuously under a torque
A720 Continuous Overload that exceeded the rating. Or ves
When the dynamic brake was applied, the rotational or linear
A.730/1 Dynamic Brake Overload kinetic energy exceeded the capacity of the dynamic brake Gr.1 Yes
resistor.
A740 Inrgsh Current Limiting The main circuit power supply was frequently turned ON and G Ves
Resistor Overload OFF.
A810 Encoder Backup Alarm The power supplies to the encoder all failed and the position Gri No
data was lost.
A.820 Encoder Checksum Alarm There is an error in the checksum results for encoder G No
memory.
A830 Encoder Battery Alarm The battery voltage was lower than the specified level after Gr Ves
the control power supply was turned ON.
A.840 Encoder Data Alarm There is an internal data error in the encoder. Grl No
A850 Encoder Overspeed The encoder was operating at high speed when the power Gri No
was turned ON.
A.C10 Servomotor Out of Control The Servomotor ran out of control. Grl Yes
A.C20 Phase Detection Error The detection of the phase is not correct. Gr.1 No
A.C22 Phase Information The phase information does not match. Gr. No
Disagreement
AC90 Encoder Communications Communl;atlons between the encoder and servo driver G No
Error is not possible.
Encoder Communications . . o
ACO Position Data Acceleration An error occurred in calculating the position data of the Gr No
encoder.
Rate Error
Encoder Communications An error occurred in the communications timer between thef
A.C92 . ) Gr1 No
Timer Error encoder and servo driver.
A.CAO Encoder Parameter Error The parameters in the encoder are corrupted. Gr.1 No
ACbO Encoder Echoback Error The contents of communications with the encoder arg Gri No
incorrect.
Position Deviation The setting of Pn520 (Position Deviation Overflow Alarm Level)
A.d00 was exceeded by the position deviation while the servo was Gr.1 Yes
Overflow ON
Position Deviation The servo was turned ON after the position deviation
A.d01 Overflow Alarm at Servo exceeded the setting of Pn526 (Position Deviation Overflo Gr.1 Yes
ON Alarm Level at Servo ON) while the servo was OFF.
If position deviation remains in the deviation counter, the|
. . setting of Pn529 or Pn584 (Speed Limit Level at Servo ON})
Position Deviation limits the speed when the servo is turned ON. This alarm
A.d02 Overflow Alarm for Speed ne sp ’ Gr.2 Yes
Lirnit at Servo ON occurs if reference
pulses are input and the setting of Pn520 (Position Deviation
Overflow Alarm Level) is exceeded before the limit is cleared. -
Motor-Load Position There was too much position deviation between the motor and
A.d10 o . Gr2 Yes
Deviation Overflow load during fully-closed loop control.
A.d30 Position Data Overflow The position feedback data exceeded +1,879,048,192. Gr1 No
Power Supply Line Open The voltage was low for more than one second for phase R, S|
A.F10 . Gr2 Yes
Phase or T when the main power supply was ON.

* These alarms are not stored in the alarm history. They are only displayed on the panel display -

9.2.2 Troubleshooting Alarms

The causes of and corrections for the alarms are given in the following table. Contact your Fatek representative if you cannot solve a
problem with the correction given in the table.

Alarm Number:

Al Possible Cause Confirmation Correction

arm Name
The power supply voltage  [Measure the power supply voltage. [Set the power supply voltage within the
suddenly specified range, and initialize the
dropped. parameter settings.
The power sgpp\y was shut Check the timing of shutting OFF the [Initialize the parameter settings and then set
OFF while writing parameter power supply. the parameters again

A.020 : settings. ) )

Parameter The servo driver may be

The number of times Check to see if the
that parameters were parameters were frequently
ritten exceeded the changed from

[imit. the host controller.

Checksum Error
(There is an error
in the parameter
data in the

servo driver.)

faulty. Replace the

servo driver.

Reconsider the method
for writing the parameters

ITurn the power supply
to the servo driver
OFF and ON again. If
the alarm still occurs,
noise may be the
cause.

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

Implement countermeasures
against noise.




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

Check the installation
conditions.

The servo driver may be
faulty. Replace the
servo driver.

A failure occurred in
the servo driver.

IThe servo driver may be
faulty. Replace the
servo driver.

The servo driver may be
faulty. Replace the
servo driver.

A.021 :

Parameter Format
Error

(There is an error
in the parameter
data format in the
servo driver.)

The software version

of the servo driver

that caused the alarm

is older than the software
ersion of the

parameters specified

lto write.

Read the product information
to see if the software
ersions are the
same. If they are different,
it could be the
cause of the alarm.

rite the parameters from
another servo driver with
the same model and the
same software version,
and then turn the power
OFF and ON again.

A failure occurred in
the servo driver.

The servo driver may be
faulty. Replace the
servo driver.

A.022 :

System Checksum
Error

(There is an error
in the parameter

data in the

servo driver)

IThe power supply
oltage suddenly
dropped.

Measure the power
supply voltage.

IThe servo driver may be
faulty. Replace the
servo driver.

IThe power supply
as shut OFF while
setting a utility function.

Check the timing of
shutting OFF the power

supply.

The servo driver may be
faulty. Replace the
servo driver.

A failure occurred in
the servo driver.

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

IThe servo driver may be
faulty. Replace the
servo driver.

A.030 :
Main Circuit
Detector Error

A failure occurred in
the servo driver.

The servo driver may be
faulty. Replace the
servo driver

A.040 :

Parameter Setting
Error

(A parameter setting

IThe servo driver and
Servomotor capacities
do not match

each other.

(Check the combination
of the servo driver and
Servomotor capacities.

Select a proper combination
lof servo driver and
Servomotor capacities.

A failure occurred in
the servo driver.

The servo driver may be
faulty. Replace the
servo driver.

A parameter setting is
outside of the setting

Check the setting
ranges of the parameters

Set the parameters to values
ithin the setting

(The capacities of

each other.

1/4 < (Servomotor

is outside of anae that have been anaes
the setting ge changed. 9es
range.) (Check the electronic
. gear ratio. The ratio Set the electronic gear
The electronic gear o . . '
o : must be within the following ratio in the following
ratio is outside of the ) )
etting ranae range: 0.001 < range: 0.001 < (Pn20E/
g range. (Pn20E/Pn210) < Pn210) < 64,000.
64,000.
The speed of program
jogging went below
the setting range Check to see if the Decrease the setting of
hen the electronic detection conditions*1 the electronic gear ratio
gear ratio (Pn20E/ lare satisfied. (Pn20E/Pn210).
Pn210) or the Servomotor
as changed.
The speed of program
A.042 : ogging went below the Check to see if the .
setting range . o Increase the setting of
Parameter detection conditions*1
o hen Pn533(Program e Pn533.
Combination . lare satisfied.
Jogging Movement Speed)
Error
as changed.
IThe movement speed
of advanced autotuning
ent below the Check to see if the Decrease the setting of
setting range when . I ) .
ihe electronic gear detectlgn_ conditions*2 the electronic gear ratio
atio (Pn20E/ Pn210) lare satisfied. (Pn20E/Pn2710).
or the Servomotor
as changed.
A0S0 The servo driver and Confirm that the following Select a proper combination
Combination Servomotor capacities e ) .
condition is met: of the servo driver
Error do not match

and Servomotor capacities.
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the servo driver
and Servomotor
do not match.)

lcapacity/servo driver
capacity) < 4

A failure occurred in
the servo driver.

IThe servo driver may be
faulty. Replace the
servo driver.

A.051 :
Unsupported
Device Alarm

IThe motor parameter
file was not written to
the linear encoder.
(This applies only

Check to see if the
motor parameter file
as written to the linear

rite the motor parameter
file to the linear
lencoder.

A.100 :

Overcurrent
Detected

(An overcurrent
flowed through

the power transistor
or the heat

sink overheated.)

correctly or there is
faulty contact.

hen not using a lencoder.
Serial Converter Unit.)
IThe /S-ON (Servo ON)
signal was input from
A.0b0 : the host controller Turn the power supply to
. " . the servo driver OFF and
Invalid Servo ON  [after a utility function - ON again. Or execute a
Command Alarm  [that turns ON the gan.
software reset.
Servomotor
as executed.
IThe Main Circuit
Cable is not wired Check the wiring. Correct the wiring.

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

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

Replace the
cable.

The cable may be shortcircuited.

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

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

IThe Servomotor may be
faulty. Replace the Servomotor.

IThe regenerative
resistor is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

The dynamic brake
(DB, emergency stop
executed from the
servo driver) was
frequently activated,
or a DB overload
alarm occurred.

Check the power consumed
by the DB resistor

to see how

frequently the DB is

being used. Or, check

the alarm display to see

if a DB overload alarm
(A.730 or A.731) has
loccurred.

Change the servo driver
model, operating methods,
lor the mechanisms

so that the dynamic brake
[does not need to be used
so frequently.

capacity was
exceeded.

The regenerative processing

Tab Page to see how
frequently the regenerative
resistor is being

used.

Recheck the operating
conditions and load.

IThe servo driver
regenerative resistance
is too small.

Tab Page to see how
frequently the regenerative
resistor is being

used.

Change the regenerative
resistance to a value

larger than the servo driver
minimum allowable
resistance.

A heavy load was
applied while the
Servomotor

as stopped
or running at a low
speed

Check to see if the
operating conditions
lexceed Servo Drive
specifications.

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

A malfunction was
caused by noise.

Improve the noise environment,
e.g. by

improving the wiring or
installation conditions,

land check to see if the

lalarm still occurs.

Implement countermeasures
against noise, such

as correct wiring of the

FG. Use an FG wire size
lequivalent to the servo drivers
main circuit wire size.

A failure occurred in
the servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.
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A101 :
Motor Overcurrent
Detected
(The current to
the motor
lexceeded the
allowable current.)

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

Check the wiring.

Correct the wiring.

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

(Check for short-circuits
lacross cable phases U,
and W, or between
the ground and cable

phases U, V, and W.

The cable may be shortcircuited.
Replace the
cable.

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

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

The Servomotor may be
faulty. Replace the Servomotor.

There is a short-circuit
or ground fault inside
the servo driver.

(Check for short-circuits

lacross the Servomotor

connection terminals U,
"and W on the

servo driver, or

between the ground

land terminals U, V, or

The servo driver may be
faulty. Replace the
servo driver.

A heavy load was
applied while the

Check to see if the

Reduce the load applied

Servomotor operating conditions to the Servomotor. Or,
as stopped exceed Servo Drive increase the operating

or running at a low specifications. speed.

speed.

A malfunction was
caused by noise.

Improve the noise environment,
e.g. by

improving the wiring or
installation conditions,

land check to see if the

lalarm still occurs.

Implement countermeasures
against noise, such

as correct wiring of the

FG. Use an FG wire size
lequivalent to the servo driver’ s
main circuit wire

Size.

A failure occurred in
the servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.

A.300 :
Re-generation Fault

The regenerative resistor
capacity (Pn600) is set to a

alue other than "0", and the
regenerative resistor is not
installed.

Check to see if an
External Regenerative
Resistor is connected
land check the setting of
Pn600.

Connect an external regenerative resistor, or
set Pn600 (regenerative resistor capacity) to 0
hen the regenerative resistor is not needed.

No external regeneration
resistor

Check to see if an
External Regenerative
Resistor or a Regenerative
Resistor Unit is connected
land check the

setting of Pn600.

IAfter connecting the external regeneration
resistor, set the appropriate value for Pn600.

The jumper wire of the
regenerative resistor
connection terminals B2-B3
is disconnected.

Check to see if the
jumper is connected
between power supply
terminals B2 and B3.

Correctly connect a
jlumper.

The External Regenerative
Resistor or

Regenerative Resistor
Unit is not wired

correctly, or was

removed or disconnected

Check the wiring of the
External Regenerative
Resistor or Regenerative
Resistor Unit.

Correct the wiring of the
External Regenerative
Resistor or Regenerative
Resistor Unit.

A failure occurred in
the servo driver.

hile the main circuit
power supply is OFF, turn
the control power supply
to the servo driver OFF
and ON again. If the alarm
still occurs, the servo driver
may be faulty.
Replace the servo driver.

A.320 :
Regenerative
Overload

IThe power supply
oltage exceeded the

specified range.

Measure the power
supply voltage.

Set the power supply voltage
ithin the specified

range.
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IThe external regenerative
resistance value

or regenerative resistor
capacity is too

small, or there has

been a continuous
regeneration state.

Reconfirm operating conditions and
capacity

Change the regenerative resistor value and
regenerative resistor capacity, and adjust the
loperating conditions again.

Continuously bear negative
load and be in continuous
regeneration state

Check the load applied to the
running servo motor.

Reconsider the system including the servo,
machine, and operating conditions.

The setting of Pn600
(Regenerative Resistor
Capacity) is

smaller than the
capacity of the External
Regenerative

Resistor.

Check to seeif a
Regenerative Resistor is
connected and check
the setting of Pn600.

Correct the setting of
Pn600.

The setting of Pn603
(Regenerative Resistance)
is smaller than

the capacity of the
External Regenerative
Resistor.

Check to seeif a
Regenerative Resistor is
connected and check
the setting of Pn603.

Correct the setting of
Pn603.

IThe external regenerative
resistance is too high

Check the regenerative
resistance.

Change the regenerative resistance to a
correct value or use an External Regenerative
Resistor of an appropriate capacity.

A failure occurred in
the servo driver.

The servo driver may be
faulty. Replace the
servo driver.

A.330 :

Main Circuit

Power Supply
iring Error

(Detected when

the main circuit

power supply is

The regenerative resistor
as disconnected when the

servo driver power supply
oltage was high.

Measure the resistance of the
regenerative resistor using a
measuring instrument.

If you are using the regenerative resistor built
into the servo driver, replace the servo driver.
If you are using an External Regenerative
Resistor, replace the External Regenerative
Resistor.

DC power was supplied

hen an AC power supply
input was specified in the
settings

Check the power supply
to seeif itisa DC
power supply.

Correct the power supply
setting to match the
actual power supply.

AC power was supplied
hena DC
power supply input
as specified in the
settings.

(Check the power supply
to see if itis an AC
power supply.

Correct the power supply
setting to match the
actual power supply.

turned ON.) The regenerative resistor Connect an External
capacity (Pn600) is setto a  [Check to see if an External Regenerative Resistor, or
alue other than "0" and the [Regenerative Resistor is connected  |if an External Regenerative
regenerative resistor is not  jand check the setting of Pn600. Resistor is not
installed. required, set Pn600 to 0.
A failure occurred in The servo driver may be
. - faulty. Replace the
the servo driver. :
servo driver.
IThe power supply Measure the power Set the AC/DC power
oltage exceeded the Uboly voltage supply voltage within the
specified range. PPy 9 specified range.
Improve the power supply
conditions, install a
IThe power supply is surge absorber, and then
not stable or was Measure the power turn the power supply
influenced by a lightning  [supply voltage. OFF and ON again. If the
A 400 - surge. alarm Zﬁ'” occurs, éhe
vervoltage servo driver may be .
9 faulty. Replace the servo driver.
(Detected in the
AR The voltage for AC (Check the power supply
main circuit ower supoly was too oltace and the Set the AC power supply
power supply b PRy 9 oltage within the specified

section of the
servo driver.)

high during acceleration
or deceleration.

speed and torque
during operation.

range.

IThe external regenerative
resistance is too

high for the operating
conditions.

Check the operating
conditions and the
regenerative resistance.

Confirm that the moment of inertia
ratio or mass ratio is within the
allowable range °

IThe moment of inertia

ratio or mass ratio

exceeded the allowable
alue.

Check to see if the
moment of inertia ratio
or mass ratio is within
the allowable range.

Increase the deceleration
time, or reduce the load.

A failure occurred in

hile the main circuit
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the servo driver.

power supply is OFF, turn
ithe control power supply
to the servo driver OFF
and ON again. If the alarm
still occurs, the servo driver
may be faulty.

Replace the servo driver.

A.410 :
Undervoltage
(Detected in the
main circuit
power supply
section of the
servo driver.)

IThe power supply
oltage went below
the specified range.

Measure the power supply voltage.

Set the power supply voltage
ithin the specified
range.

IThe power supply
oltage dropped
during operation.

Measure the power
supply voltage.

Increase the power supply
capacity.

A momentary power
interruption occurred.

Measure the power
supply voltage.

If you have changed the
setting of Pn509 (Momentary
Power Interruption

Hold Time), decrease the
setting.

IThe servo driver
fuse is blown out.

IThe servo driver may be
faulty. Replace the
servo driver.

A failure occurred in
the servo driver.

The servo driver may be
faulty. Replace the
servo driver.

A.510 :
Overspeed

(The motor
lexceeded the
maximum speed.)

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

Check the wiring of the
Servomotor.

Make sure that the Servomotor
is correctly wired.

A reference value that
exceeded the overspeed
detection level

as input.

Check the input reference.

Reduce the reference
alue. Or, adjust the gain.

IThe motor exceeded
the maximum speed.

Check the waveform of
the motor speed.

Reduce the speed reference
input gain and

adjust the servo gain. Or,
reconsider the operating
conditions.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace the
servo driver.

A.520 :
ibration Alarm

Abnormal oscillation
as detected in the
motor speed.

(Check for abnormal motor noise,
land check the speed and torque
aveforms during operation.

Reduce the motor speed.
Or, reduce the setting of
Pn100 (Speed Loop
Gain).

The setting of Pn103
(Moment of Inertia
Ratio) is greater than
the actual moment of
inertia or was greatly
changed.

(Check the moment of
inertia ratio or mass
ratio.

Set Pn103 (Moment of
Inertia Ratio) to an appropriate
alue.

IThe vibration detection
level (Pn312 or
Pn384) is not suitable.

Check that the vibration
detection level

(Pn312 or Pn384) is
suitable.

Set a suitable vibration
detection level (Pn312 or
Pn384).

A521 :
Autotuning Alarm
(Vibration was
detected while
lexecuting the
custom tuning,
Easy FFT, or the

IThe Servomotor
ibrated considerably
hile performing the
tuning-less function.

Check the waveform of
the motor speed.

Reduce the load so that
the moment of inertia ratio
is within the allowable

alue. Or increase the
load level or reduce the
rigidity level in the tuningless
level settings.

IThe Servomotor
ibrated considerably

Check the operating procedure

tuning-less . ; Check the waveform of of corresponding
; hile performing custom . .
function.) . the motor speed. function and implement
tuning or Easy corrections
FFT. )
The wiring Is not correct Make sure that the Servomotor
or there is a faulty -
o Check the wiring. and encoder are
A.710 : connection in the .
- icorrectly wired.
Instantaneous motor or encoder wiring.
Overload Operation was performed Reconsider the load and
) Check the motor overload i .
A.720 : that exceeded - loperating conditions. Or,
; ! characteristics and .
Continuous the overload protection increase the motor
. Run command. .
Overload characteristics. lcapacity.
An excessive load was Check the operation Correct the mechanical
applied during operation  [reference and motor problem.
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because the Servomotor
as not driven due to
mechanical problems.

speed.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace the
servo driver.

A.730 :

A731:
Dynamic Brake
Overload (An
lexcessive power

IThe Servomotor was
rotated by an external
force.

Check the operation
status.

Implement measures to
lensure that the motor will
not be rotated by an
lexternal force.

hen the Servomotor was
stopped with the dynamic
brake, the rotational or linear|

Check the power consumed
by the DB resistor

Reconsider the following:
= Reduce the Servomotor
command speed.

= Decrease the moment

Inrush Current
Limiting Resistor
Overload
(The main circuit
power supply

as frequently
turned ON and
OFF.)

of the inrush
current limiting resistor
as exceeded
hen the main circuit
power supply was
turned ON and OFF.

. —— to see how of inertia ratio or mass
consumption by the [kinetic energy exceeded the frequently the DB is R
dynamic brake was |capacity of the dynamic being used R Reduce the frequency of
detected.) brake resistor. ’ topping with the
dynamic brake.
A failure occurred in the i The servo driver may be faulty. Replace the
servo driver. servo driver.
A.740 : The allowable frequency

Reduce the frequency of
turning the main circuit
power supply ON and
OFF.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace the
servo driver.

A.810 :

Encoder Backup

Alarm

(Detected at the

lencoder, but only
hen an absolute

Encoder type
Pn002:n.0X0O 0O is not set

Confirm power supply and
parameter settings.

Incremental type: 0100

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

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

Set up the encoder.

IThe Encoder Cable was
disconnected and then
connected

again.

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

Check the encoder connection
and set up the
lencoder.

Power is not being
supplied both from
the control power
supply (+5 V) from the

(Check the encoder
connector battery and

Replace the battery or
implement similar measures
to supply power to

Encoder Checksum
Alarm
(Detected at the

A failure occurred in
the encoder.

encoder is servo driver and the connector status. the encoder, and set up
used.)
from the battery the encoder.
power supply.
If the alarm still occurs
A failure occurred in after setting up the
the absolute encoder. ) lencoder again, replace
the Servomotor.
A failure occurred in the The servo driver may be faulty. Replace the
servo driver. ] servo driver.
hen Using an Absolute
Encoder Set up the encoder again.
If the alarm still occurs, the Servomotor may
be faulty. Replace the Servomotor.
A.820 : hen Using a Singleturn Absolute Encoder or

Incremental Encoder
> The Servomotor may be
faulty. Replace the Servomotor.

Encoder Battery

Alarm

(The absolute

lencoder battery
oltage was lower

than the specified

level.)

faulty or a battery is not
connected.

Check the battery connection.

lencoder.) » The linear encoder may
be faulty. Replace the
linear encoder.
A failure occurred in the The servo driver may be faulty. Replace the
servo driver. i servo driver.
A.830 : The battery connection is

Correct the battery connection.

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

Measure the battery
oltage.

Replace the battery.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace the
servo driver.

A.840 :
Encoder Data

IThe encoder malfunctioned.

Turn the power supply to
the servo driver OFF and
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Encoder Overspeed
(Detected at the
lencoder when

the control power
supply is turned
ON.)

A failure occurred in
the encoder.

Alarm ON again. If the alarm still
(Detected at the loccurs, the Servomotor or
lencoder.) linear encoder may be
faulty. Replace the Servomotor
lor linear encoder.
Correct the wiring around
the encoder by separating
IThe encoder malfunctioned the Encoder Cable from
due to noise. ) the Servomotor Main Circuit
Cable or by grounding
the encoder.
Rotary Servomotor:
IThe Servomotor Reduce the Servomotor
. Check the motor speed
speed was 200 min-1 hen the power supply speed to a value less than
or higher when the . 200 min-1, and turn ON
is turned ON.
control power supply the control power supply.
as turned ON.
A.850 : Turn the power supply to

the servo driver OFF and

ON again. If the alarm still
loccurs, the Servomotor or
linear encoder may be

faulty. Replace the Servomotor
or linear encoder.

A failure occurred in the
servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.

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

(Check the Servomotor
irng.

Make sure that the Servomotor
is correctly wired.

If the motor wiring is correct
and the alarm still

Phase Detection
Error

match the forward
direction of the Moving
Coil in the motor.

installation orientation
for the linear encoder
land Moving Coil.

A.C10 : loccurs after turning the
Servomotor Out  |A failure occurred in power supply OFF and
of Control the encoder. ) ON again, the Servomotor
(Detected when or linear encoder may be
the servo is faulty. Replace the Servomotor
turned ON.) lor linear encoder.
Turn the power supply to
the servo driver OFF and
A failure occurred in the i ON again. If the alarm still
servo driver. occurs, the servo driver
may be faulty. Replace the
servo driver.
The linear encoder Check the voltage of Fine-tune the mounting of the scale head. Or,
signal level is too low. the linear encoder. replace the linear encoder.
IThe count-up direction (Check t7he seting of
of the linear Pnoso=n. X Change the setting of
encoder does not (Motor Phase Sequence Pn080 =n. X
A.C20 : Selection). Check the )

Correctly reinstall the linear
encoder or Moving Coil.

The polarity sensor
signal is being
affected by noise.

Correct the FG wiring.
Implement countermeasures
against noise for the

polarity sensor wiring.

setting value is wrong

Linear encoder pitch (Pn282)

Confirm the linear encoder pitch
(Pn282).

Confirm the linear encoder specifications and
set the values correctly.

IThe polarity sensor is

Correctly reinstall the

Phase Information
Disagreement

different from the linear
encoder phase
information.

A.C21 : protruding from the (Check the polarity sensor. Moving Coil or Magnetic
Polarity Sensor Magnetic Way of the motor. ay of the motor.
Error IThe pQIarlty sensor is (Check the wiring of the polarity Correct the wiring of the polarity sensor
not wired correctly. sensor.
The polarity sensor i .
ailed, Replace the polarity sensor.
IThe servo driver
A.C22 : phase information is

Perform polarity detection.
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A.C50 :
Polarity Detection
Failure

IThe parameter settings
are not correct.

Check the linear encoder
specifications

land feedback signal
status.

The settings of Pn282
(Linear Encoder Scale
Pitch) and Pn080 =

n. X (Motor Phase
Sequence Selection) may
not match the installation.
Set the parameters

to correct values.

[There is noise on the
scale signal.

Check to make sure

that the frame grounds

of the Serial Converter

Unit and Servomotor

lare connected to the

FG terminal on the servo driver
land that the

FG terminal on the servo driver
is connected

to the frame ground on

the power supply.

And, confirm that the

shield is properly processed

on the Linear

Encoder Cable. Check

to see if the detection
reference is repeatedly

loutput in one direction.

Implement appropriate
countermeasures against
noise for the Linear
Encoder Cable.

An external force was
applied to the Moving
Coil of the motor.

The polarity cannot be properly detected if
the detection reference is 0 and the speed
feedback is not 0 because of an external
force, such as cable tension, applied to the
Moving Coil. Implement measures to reduce
the external force so that the speed feedback
igoes to 0. If the external force cannot be
reduced, increase the setting of Pn481
(Polarity Detection Speed Loop Gain).

IThe linear encoder
resolution is too low.

Check the linear
lencoder scale pitch to
see if it is within 100
m.

If the linear encoder scale
pitch is 100 um or higher,
the servo driver cannot
detect the correct speed
feedback. Use a linear
lencoder scale pitch with
higher resolution. (We recommend
a pitch of 40 um

or less.) Or, increase the
setting of Pn485 (Polarity
Detection Reference
Speed). However,
increasing the setting of
Pn485 will increase the
Servomotor movement
range that is required for
polarity detection.

A.C51:
Overtravel
Detected during
Polarity Detection

The overtravel signal
as detected during
polarity detection.

Check the overtravel
position.

ire the overtravel signals.
Execute polarity
detection at a position
here an overtravel signal
ould not be
detected.

IThe servo was turned
ON under the following

Out of Range of
Motion for Polarity

exceeded the setting
of Pn48E (Polarity
Detection Range) in

A.C52 : circumstances.
Polarity Detection [ Before polarity - Input the /P-DET signal.
Not Completed detection was completed
- Before /P-DET was
input
A C53 The travel distance Increase the setting of

Pn48E (Polarity Detection
Range). Or, increase the
setting of Pn481 (Polarity

Polarity Detection
Failure 2

An external force was
applied to the Servomotor.

petection the middle of detection. Detection Speed Loop Gain).
Increase the setting of
A.C54 : Pn495 (Polarity Detection

Confirmation Force Reference).
Increase the setting

lof Pn498 (Polarity Detection
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Allowable Error

Range). Increasing the
allowable error will also

increase the motor temperature.

A.C80 :

Encoder Clear
Error or Multiturn
Limit Setting Error

A failure occurred in
the encoder.

Turn the power supply to

the servo driver OFF and

ON again. If the alarm still
occurs, the Servomotor or
linear encoder may be

faulty. Replace the Servomotor
lor linear encoder.

A failure occurred in
the servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.

A.C90 :

Encoder
Communications
Error

There is a faulty contact
in the connector

or the connector is

not wired correctly for
the encoder.

Check the condition of
the encoder connector.

Reconnect the encoder
lconnector and check the
lencoder wiring.

IThere is a cable
disconnection

or shortcircuit

in the encoder.

Or, the cable impedance
is outside the

specified values.

Check the condition of
the Encoder Cable.

Use the Encoder Cable
ithin the specified specifications.

One of the following
has occurred: corrosion
caused by
improper temperature,
humidity, or gas,
a short-circuit caused
by entry of water
drops or cutting oil, or
faulty contact in connector
caused by

ibration.

Check the operating
environment.

Improve the operating
lenvironment, and replace

the cable. If the alarm still
loccurs, replace the servo driver.

A malfunction was
caused by noise.

Correct the wiring around
the encoder by separating
the Encoder Cable from

the Servomotor Main Circuit
Cable or by grounding

the encoder.

A failure occurred in the
servo driver.

Connect the Servomotor
to another servo driver,
and turn ON the control
power supply. If no alarm
loccurs, the servo driver
may be faulty. Replace the
servo driver.

A.CO1 :

Encoder
Communications
Position

Data
IAcceleration Rate
Error

Noise entered on the
signal lines because
the Encoder Cable is
bent or the sheath is
damaged.

Check the condition of
the Encoder Cable and
connectors.

Check the Encoder Cable
to see if it is installed correctly.

IThe Encoder Cable is
bundled with a highcurrent
line or installed near a
highcurrent line.

(Check the installation condition of
the Encoder Cable.

Confirm that there is no surge voltage on the

Encoder Cable.

IThere is variation in

the FG potential
because of the influence
of machines on

the Servomotor side,
such as a welder.

Check the installation
condition of the
Encoder Cable.

Properly ground the
machine to separate it
from the FG of the
lencoder.

A.C92 :

Encoder
Communications
Timer

Error

Noise entered on the
signal line from the
encoder.

Implement countermeasures
against noise for the
lencoder wiring.

Excessive vibration or
shock was applied to
the encoder.

Check the operating
conditions.

Reduce machine vibration.
Correctly install the Servomotor
lor linear encoder.
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A failure occurred in the
encoder.

Turn the power supply to
the servo driver OFF and

A failure occurred in the
servo driver.

ON again. If the alarm still
loccurs, the Servomotor or
linear encoder may be

faulty. Replace the Servomotor
lor linear encoder.

IA.CAO :
Encoder Parameter
Error

A failure occurred in
the encoder.

Turn the power supply to

the servo driver OFF and

ON again. If the alarm still
occurs, the Servomotor or
linear encoder may be

faulty. Replace the Servomotor
lor linear encoder.

A.CbO :
Encoder Echoback
Error

The encoder is wired
incorrectly or there is

Check the wiring of the
lencoder.

Make sure that the
lencoder is correctly

the Encoder Cable are
not correct and noise
entered on it.

faulty contact. ired.
The specifications of U;e a shielded twistedpair
ire cable or a

screened twisted-pair
cable with conductors of
at least 0.12 mm?.

IThe Encoder Cable is
too long and noise
entered on it.

> Rotary Servomotors:
The Encoder Cable wiring
distance must be 50

m max.

« Linear Servomotors:
The Encoder Cable wiring
distance must be 20

m max.

There is variation in

the FG potential
because of the influence
of machines on

the Servomotor side,
such as a welder.

Check the condition of
the Encoder Cable and
connectors.

Properly ground the
machine to separate it
from the FG of the
lencoder.

Excessive vibration or
shock was applied to
the encoder.

Check the operating
conditions.

Reduce machine vibration.
Correctly install the Servomotor
lor linear encoder.

A failure occurred in
the encoder.

Turn the power supply to

the servo driver OFF and

ON again. If the alarm still
loccurs, the Servomotor or
linear encoder may be

faulty. Replace the Servomotor
or linear encoder.

A failure occurred in the
servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.

IA.dOO :
Position Deviation
Overflow
(The setting of
Pn520 (Position
Deviation Overflow
Alarm Level)
as exceeded by
the position
deviation

hile the
servo was ON.)

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

Check the wiring of the

Servomotor’ s Main Circuit

Cables.

Make sure that there are
no faulty contacts in the

iring for the Servomotor
and encoder.

The acceleration of
the position reference
is too high.

Reduce the reference
lacceleration and try
operating the servo driver.

Reduce the "position command" speed or
command acceleration, or adjust the
electronic gear ratio.

The setting of Pn520
(Position Deviation
Overflow Alarm Level)
is too low for the
operating conditions.

ICheck Pn520 (Position

Deviation Overflow

Alarm Level) to see if it

is set to an appropriate
alue.

Optimize the setting of
Pn520.

A failure occurred in the
servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.

A.dO1 :

Position Deviation
Overflow

Alarm at Servo
ON

The servo was turned
ON after the position
deviation exceeded
the setting of Pn526

(Position Deviation

Check the position
deviation while the
servo is OFF.

Set the position deviation
to be cleared while the
servo is OFF.

Optimize the setting of

Pn526 (Position Deviation

9-29



Overflow Alarm Level
at Servo ON) while the
servo was OFF.

Overflow Alarm Level at
Servo ON).

A.d02 :

Position Deviation
Overflow

IAlarm for Speed
Limit at Servo ON

hen the servo is turned on
in the position deviation
laccumulation state, the
speed limit is implemented
by the speed limit value
(Pn529) when the servo is
turned on. In this state, the
"position command" is input
and exceeds the set value of
the excessive position
deviation error alarm value
(Pn520).

Set the correct excessive position deviation
lerror alarm value (Pn520).

Or set the speed limit value (Pn529) when the
servo is on to the correct value.

A.d10 :
Motor-Load Position
Deviation

IThe motor direction
land external encoder
installation orientation
are backward.

(Check the motor direction
land the external

lencoder installation orientation.

Install the external
lencoder in the opposite
direction, or change the
setting of Pn002 =

n.X (External
Encoder Usage) to
reverse the direction.

Power Supply
Line Open Phase
(The voltage was
low for more than
lone second for
phase R, S, or T
hen the main

power supply
as ON.)

power supply wiring is
not correct.

Check the power supply
irng.

Overflow IThere is an error in the
connection between Check the coupling of Check the mechanical
he load (g, stage) the external encoder. couplin
and external encoder ' ping.
coupling.
FA'd,S.O The position data Check the input reference Reconsider the operating
Position Data exceeded ulse counter. specifications
Overflow +1,879,048,192. P ‘ P ‘
A single-phase power
supply was input without
specifying a single- (Check the power supply Set the correct power input and parameters.
land the parameter
phase AC power ettin (PNOOB=n.1)
supply input (PnOOB = 9
n. 1 ).
A.F10 : IThe three-phase

Make sure that the power
supply is correctly wired.

The three-phase
power supply is
unbalanced.

Measure the voltage for
leach phase of the
three-phase power supply.

Balance the power supply
by changing phases.

A failure occurred in the
servo driver.

Turn the power supply to
the servo driver OFF and
ON again. If the alarm still
loccurs, the servo driver
may be faulty. Replace the
servo driver.

Poor wiring or bad
connections in the motor
iring

Confirm the wiring.

Check if there is any problem with the motor
iring.

*1. Detection Conditions

Rotary Servomotor
If either of the following conditions is detected, an alarm will occur.

. - Encoder resolution _ Pn20E
Pn533[min-" (RPM)]x 10 < P20
Encoder resolution ~ Pn20E

7 S
Approx.3.66x10 Pn210

» Maximum motor speed [min! (RPM)]x

*2. Detection Conditions

 Rotary Servomotor
If either of the following conditions is detected, an alarm will occur.

Rated mot d [min- (RPM)] 1  Encoder resolution - Pn20E

. X=X >

ated motor spee i 3 X100 P20
Encoder resolution  Pn20E

» Maximum motor speed [min~ (RPM)]x 5
" (RN Approx.3.66x10'> ~ Pn210
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9.2.3 Resetting Alarms

If there is an ALM (Servo Alarm) signal, use one of the following methods to reset the alarm

after eliminating the cause of the alarm.

The /ALM-RST (Alarm Reset) signal will not always reset encoder-related alarms. If you cannot

reset an alarm with the /ALM-RST signal, turn OFF the control power supply to reset it.

s Besure to eliminate the cause of an alarm before you reset the alarm.
Al If you reset the alarm and continue operation without eliminating the cause of the alarm, it may result in damage
to the equipment or fire.

* Reset based on false alarm, warning clear (ALM_CLR) signal

* Based on the panel operation buttons, press the S button to reset

9.2.4 Displaying the Alarm History

The alarm history displays up to the last ten alarms that have occurred in the servo driver.

9.2.5 Clearing the Alarm History

You can clear the alarm history that is recorded in the servo driver.

The alarm history is not cleared when alarms are reset or when the servo driver main circuit

power is turned OFF.

You must perform the following procedure.

Tool

Distribute

Panel Operator

Fn006

ProTuner

[Alarm display]--- [Alarm History]--- [Clear]

9.3 Warning Displays

If a warning occurs in the servo driver, a warning number will be displayed on the panel display.

Warnings are displayed to warn you before an alarm occurs.

This section provides a list of warnings and the causes of and corrections for warnings.

9.3.1 List of Warnings

The list of warnings gives the warning name, warning meaning.

Warnin ALl
9 Warning Name Meaning Reset
Number :
Possible
- o The position deviation exceeded the percentage
A.900 Position Deviation set with the following formula: YES
Overflow
(Pn520 x Pn51E/100)
Position Deviation The position deviation when the servo was turned
A.901 Overflow Alarm at ON exceeded the percentage set with the following YES
Servo ON formula: (Pn526 x Pn528/100)
This warning occurs before an overload alarm
A910 Overload (A.710 or A.720) occurs. If the warning is ignored YES
and operation is continued, an alarm may occur.
Abnormal vibration was detected during motor
N operation. The detection level is the same as
AT Vibration A.520. Set whether to output an alarm or a warning VES
by setting Pn310 (Vibration Detection Selection).
This warning occurs before an A.320 alarm
A.920 Regenerative Overload (Regenerative Overl'oad‘) oceurs. If the warning is VES
ignored and operation is continued, an alarm may
occur.
. This warning occurs before an A.731 alarm
A2 Dynamic Brake Overload (Dynamic Brake Overload) occurs. If the warning is YES
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ignored and operation is continued, an alarm may
occur.

Absolute Encoder Battery

This warning occurs when the voltage of absolute

A.930 . . YES
Error encoder’ s battery is low.
A.941 Change of Parameters Parameters have been changed that require the VES
’ Requires Restart power supply to be turned OFF and ON again.
A 94N Data setting warning 1 The parameter number of the data setting warning 1 (parameter | automatic
) (parameter number) number) command is incorrect. reset*
A.94B Data setting warning 2 A value outside the range is set in the command data. autorpatlc
(out of data range) reset
A.94C Data setting warning 3 A calculation error was detected. autorra’uc
(calculation error) reset
A.94D Data setting warning 4 A data size discrepancy was detected. autorpatlc
(parameter size) reset
A94E Data setting warning > A capture mode exception was detected. YES
(capture exception)
Comma”d warning The instruction was given when the conditions for the instruction | automatic
A95A (outside command . - .
o were insufficient. reset
conditions)
A.95B Command warning 2 Unsupported command entered. autorpatlc
(unsupported command) reset
A95D Command warning 4 Interference of instructions (mainly refers to interference of automatic
) (command interference) | capture instructions). reset*
Command warning 5 Jutormatic
A95E (subcommands cannot The subcommand conflicts with the main command. resett
be used)
Warnin ALl
9 Warning Name Meaning Reset
Number :
Possible
A.95F Comm_and warning 6 Undefined command entered. autorpatlc
(undefined command) reset
This warning occurs before an A 410 alarm
A971 Undervoltage (Undervoltage) occurs. If the warning is ignored YES
and operation is continued, an alarm may occur.
A97A Command warning 7 An instruction that cannot be executed is specified in the current | automatic
' (layer exception) layer. reset*
A97b Out-of-data range data | Fixed by setting the minimum value and maximum value outside |automatic
] clamp element the range of the command data. reset*
A.9A0 Overtravel Overtravel was detected while the servo was ON. YES

NOTE:1. A warning code is not output unless you set Pn001to n.1
2.Use Pn008 = n. X
However, the following warnings are not affected by the setting of Pn008 = n. X

(Warning Detection Selection) to control warning detection.

settings are required in addition to Pn008 = n. X

and other parameter

(Output both alarm codes and warning codes).

Warning Parameters That Must Be Set to Select Warning Detection
A9M Pn310 = n. X (Vibration Detection Selection)
A923 (Not affected by the setting of PN008 =n. X )
A.930 Pn008 = n. X (Low Battery Voltage Alarm/Warning Selection)
A.942 Pn423=n. X (Speed Ripple Compensation Information Disagreement Warning Detection Selection)
A94A
23?2 Pn800=n. X (Warning Check Mask)
A97b
A971 Pn008 = n. X (Function Selection for Undervoltage)
) (Not affected by the setting of Pn008 =n. X )
A9AD PnOOD = n.X (Overtrave\ Warning Detection Selection)
) (Not affected by the setting of PN008 =n. X )
A.9b0 PnOOF = n. X (Preventative Maintenance Warning Selection)
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9.3.2 Troubleshooting Warnings

The causes of and corrections for the warnings are given in the following table.
Contact your Fatek representative if you cannot solve a problem with the correction given in the table.

Warning
Number: Possible Cause Confirmation Correction
Warning Name
Check the wiring of | Make sure that there are no
The Servomotor S
L the faulty connections in the
U, V, and W wiring , . P
) Servomotor’ s Main | wiring for the Servomotor
is not correct. P
Circuit Cables. and encoder.
A servo driver Sheck the servo Increase the servo gain, e.g., by using autotuning
g river :
gain is too low. : without a host reference.
gains.
) . Reduce the reference Reduce the "position command" acceleration. Or,
The acceleration of the position | acceleration and try o N
) . - A select the "Position Commmand" filter to smooth the
A.900 : reference is too high. operating the servo |5 .. . )
" : Position Command" acceleration.
Position driver.
Deviation The excessive position Check excessive
Overflow vt P .| position deviation
deviation alarm level (Pn520) is - .
! alarm level (Pn520) to | Optimize the settings of Pn520
too low for the operating e
. see if itis set to an
conditions. ;
appropriate value.
Turn the power supply to
the servo driver OFF and
A failure occurred in the servo | ON again. If the alarm still
driver. occurs, the servo driver
may be faulty. Replace the
servo driver.
A.901 The position deviation when
Position the servo was turned ON
Deviation exceeded the percentage set | - Optimize the setting of Pn528 (Position Deviation
Overflow Alarm P 9 Overflow Warning Level at Servo ON).
at with the following formula:
Servo ON (Pn526 x Pn528/100)
The wiring is not correct or Make sure that the Servomotor
there is a faulty connection in | Check the wiring. and encoder are correctly
the motor or encoder wiring. wired.
' Check the motor
Operation was performed that : . "
overload Reconsider the load and operating conditions. Or,
exceeded the overload - . .
) o characteristics and increase the motor capacity.
) protection characteristics
A910 : Run command.
Overload An excessive load was applied
(warning during operation because the | Check the operation '
: Remove the mechanical
before an A.710 | Servomotor was not driven reference and motor
. problem.
or because of mechanical speed.
A.720 alarm problems.
occurs Check that the
The overload warning level \C/)véirrwli?\adlevel (Pn52B) Set a suitable overload
(Pn52B) is not suitable. ic 9 warning level (Pn52B).
suitable.
A failure occurred in the servo | The servo driver may be faulty. Replace the servo
driver. driver.
Check for abnormal
Abnormal V|t_>rat|on was motor noise, and Reduce the motor speed. Or, reduce the servo
detected during motor check the speed and o ;
- gain with custom tuning.
operation. torque waveforms
during operation.
The setting of Pn103 (Moment
A911 : of Inertia Ratio) is greater than | Check the moment of | Set Pn103 (Moment of Inertia
Vibration the inertia ratio or mass | Ratio) to an appropriate
actual moment of inertia or ratio. value.
was greatly changed.
The vibration detection level Cgeck that the itable vibration d ion level
(Pn312 or Pn384) is not vi ratpn Set a suitable vibration detection level (Pn312 or
cuitable detection level (Pn312 | Pn384).
) or Pn384) is suitable.
A920 : Set the power supply voltage
Regenerative The power supply voltage Measure the power | within the specified
Overload exceeded the specified range. | supply voltage. range.
(warning before
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an A.320 alarm
occurs)

There is insufficient external
regenerative resistance,
regenerative

resistor capacity, or

servo driver

capacity, or there

has been a continuous
regeneration

state.

Check the operating
conditions.

Change the regenerative
resistance value, regenerative
resistance capacity

There was a continuous
regeneration

state because

a negative load

was continuously
applied.

Check the load
applied

to the Servomotor
during operation.

Reconsider the system
including the servo,
machine, and operating
conditions.

A921:
Dynamic Brake
Overload
(warning
before an A.731
alarm occurs)

The Servomotor
was rotated by an
external force.

Check the operation
status.

Implement measures to
ensure that the motor will
not be rotated by an external
force.

When the Servomotor
was

stopped with the
dynamic brake,

the rotational or
linear kinetic

energy exceeded

the capacity of the
dynamic brake
resistor.

Check the power
consumed

by the DB resistor
to see how
frequently the DB is
being used.

Reconsider the following:

» Reduce the Servomotor

command speed.

« Decrease the moment of
inertia or mass.

« Reduce the frequency of
stopping with the dynamic
brake.

A failure occurred in the servo
driver.

The servo driver may be faulty. Replace the servo
driver.

A.930 :
Absolute
Encoder
Battery Error
(The

absolute
encoder
battery voltage
was

lower than the
specified

level.) (Detected
only when an
absolute
encoder is
connected.)

The battery connection

s faulty or Check the battery Correct the battery connection.
a battery is not connection.

connected.

The battery voltage

is lower than Measure the battery

the specified value voltage. Replace the battery.

2.7 V).

A failure occurred in the servo
driver.

The servo driver may be faulty. Replace the servo
driver.

Servo drive AC power supply
voltage is too low.

Measure the power
supply voltage.

Adjust the power supply voltage to the normal
range.

The power supply
voltage dropped
during operation.

Measure the power
supply voltage.

Increase the power supply
capacity.

If you have changed the

AITT - A momentary Measure the power | setting of Pn509 (Momentary
Undervoltage | power interruption .
supply voltage. Power Interruption Hold
occurred. ) !
Time), decrease the setting.
The servo driver . Replace the servo driver
fuse is blown out. and connect a reactor
A failure occurred in the servo | The servo driver may be faulty. Replace the servo
driver. driver.
AITA g An unexgcuta'ble Instruction Send the command after the sending conditions
Instruction was received in the current -
) are met.
Warning 7 layer
A97b : . : s . .
A value outside the range is set Set a value within the setting range in the
Out of data .
in the command data. command data.
range.
Even if an overtravel signal
is not shown by the input
A9A0 : Check the status of signal monitor, momentary
Overtravel Overtravel was the overtravel may have been
(Overtravel detected while the overtravel signals on | detected. Take the following
status was servo was ON. the input signal precautions.
detected.) monitor. « Do not specify movements

that would cause
overtravel from the host
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controller.

 Check the wiring of the
overtravel signals.

« Implement countermeasures
against noise.

9.4 Monitoring of communication data when error alarms and warnings

The command data when an error alarm or warning (for example: data setting warning (A.940), command warning (A.950)) occurs can
be monitored through the following parameters. The following is the data when an error alarm or warning occurs under normal

conditions.

CMD data when error alarm or warning occurs: Pn890 ~ Pn8A6

RSP data when error alarm or warning occurs: Pn8A8 ~ Pn8BE

The location where the command data is saved when an error
Command :
byte order alarm or warning occurs
CMD RSP
0 Pn890 = n.0O0O0O0OOXX Pn8A8 = n.00O0O0OOXX
1 Pn890 = n.0O0OXXO0O Pn8A8 = n.OOOoOXXOO
2 Pn890 = n.O0OXXOOODO Pn8A8 = n.OOXXOOOO
3 Pn890 = nXXOOOOooo Pn8A8 = nXXOOOOOO
4~7 Pn892 Pn8AA
8~11 Pn894 Pn8AC
12~15 Pn896 Pn8AE
16 ~19 Pn898 Pn8B0O
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: The data is arranged in little endian storage order and expressed in hexadecimal.

9.5 Troubleshooting Based on the Operation and Conditions of the Servomotor

This section provides troubleshooting based on the operation and conditions of the Servomotor, including causes and corrections.

When checking and handling the items in the thick line box in the table below, be sure to cut off the power supply of the servo system.

Cables or Encoder Cable is
disconnected.

Check the wiring conditions.

Problem Possible Cause Confirmation Correction
_ [Measure the voltage Turn OFF the power supply to the servo
The control power supply is -
between control power system. Correct the wiring so that the
not turned ON. . .
supply terminals. control power supply is turned ON.
o Turn OFF the power supply to the servo
The main circuit power Measure the voltage between the tem. C pt the wi .pp y that th
supply is not turned ON. main circuit power input terminals. sys_em: erec SWITAL ASO ELUNS
main circuit power supply is turned ON.
! Turn OFF the power supply
The 1/ signal connector oo system. Correct the wiring of
(CN1) pins are not wired heck the wirl diti .
correctly Cf ehc ltg wlrlnglg condition the 1/O signal connector
or are disconnected. e / g Ao EEoT (CN) pins.
(CN1) pins.
Servomotor
Does Not The wiring for the Turn OFF the power
Start Servomotor Main Circuit supply to the servo

system.
Wire the cable correctly.

There is an overload on the
Servomotor.

Operate the Servomotor
with no load and check
the load status.

Turn OFF the power supply to the servo
system. Reduce the load or replace the
Servo Motor with a Servo Motor with a
larger capacity.

The type of encoder that is
being used does not agree
with the setting of Pn002 =
n. X (Encoder Usage).

Check the type of the
encoder that is being
used and the setting of
Pn002 =n. X

Set Pn002 =n. X
according to the type of
the encoder that is

being used.

9-35



There is a mistake in the
input signal allocations
(Pn50A, Pn50B, Pn511,
Pn516).

Confirm the setting values of input
signals (Pn50A, Pn50B, Pn511,
Pn516).

Correctly allocate input signals (Pn50A,
Pn50B, Pn511, Pn516).

No servo ON(SV-ON)
command

Confirm the instructions from the
host device.

Input the servo ON (SV_ON) command
from the host device.

There is no sensor ON
(SENS_ON) command

Confirm the instructions from the
host device.

Send instructions to the servo drive in
the correct sequence.

The P-OT (Forward Drive
Prohibit) or N-OT (Reverse
Drive Prohibit) signal is still
OFF.

Check the P-OT and NOT
signals.

Turn ON the P-OT and N-QOT signals.

The FSTP (Forced Stop
Input) signal is still OFF.

Check the FSTP signal.

 Turn ON the FSTP signal.

« If you will not use the function to

force the motor to stop, set Pn516 = n.
X (FSTP (Forced Stop Input) Signal

Allocation) to disable the signal.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace
the servo driver.

The servo motor
runs
momentarily
and then stops.

Servo motor wiring error

Confirm the wiring.

Correct wiring.

Wiring error of encoder or
serial conversion unit

Confirm the wiring.

Correct wiring.

Servo motor

There is a faulty connection

The connector connections for the
power line (U, V, and W phases) and
the encoder or Serial Converter Unit

Tighten any loose terminals or

Sreset?tzllzn 15 in the Servomotor wiring. may be unstable. Turn OFF the ceirneiens .
power supply to the servo system. [and correct the wiring.
Check the wiring.

Problem Possible Cause Confirmation Correction

Servomotor

Moves without a
Reference Input

A failure occurred in the
servo driver.

Check that the directions match.

Replace servo drive.

Dynamic
Brake Does
Not Operate

The setting of Pn001 = n.

X (Motor Stopping
Method for Servo OFF and
Group 1 Alarms) is not
suitable.

Check the setting of
Pn001 = n. X.

Set Pn001 = n. X
correctly.

The dynamic brake resistor
is disconnected.

Check the moment of inertia, motor
speed, and dynamic brake
frequency of use. If the moment of
inertia, motor speed, or dynamic
brake frequency of use is excessive,
the dynamic brake resistance may
be disconnected.

Turn OFF the power supply to the servo
system. Replace the servo driver. To
prevent disconnection, reduce the load.

There was a failure in the
dynamic brake drive circuit.

There is a defective component in the
dynamic brake circuit.

Turn OFF the power supply to the servo
system.

Replace the servo driver.

Abnormal Noise
from
Servomotor

The Servomotor vibrated
considerably while
performing the tuning -less
function with the default
settings.

Check the waveform of
the motor speed.

Reduce the load so that the moment of
inertia ratio or mass ratio is within the
allowable value, or increase the load
level or reduce the rigidity level in the
tuning-less level settings.

The machine mounting is
not secure.

Turn OFF the power supply to the
servo system. Check to see if there
are any loose mounting screws.

Tighten the mounting screws.

The machine mounting is
not secure.

Check whether the coupling is
eccentric.

Align the core of the coupling.

The bearings are defective.

Turn OFF the power supply

to the servo system.

Check for noise and

vibration around the bearings.

Replace the Servomotor.

There is a vibration source
at the driven machine.

Turn OFF the power supply to the
servo system. Check for any foreign
matter, damage, or deformation in
the machine’ s moving parts.

Consult with the machine manufacturer.

Noise interference occurred
because of incorrect I/O
signal cable specifications.

Turn OFF the power supply to the
servo system. Check the 1/O signal
cables to see if they satisfy

Use cables that satisfy the specifications.
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specifications. Use shielded twisted-
pair cables or screened twisted-pair
cables with conductors of at least
0.12 mm?2 (stranded wire).

Noise interference occurred
because an /O signal cable
is too long.

Turn OFF the power supply to the
servo system. Check the lengths of
the I/O signal cables.

The 1/O signal cables
must be no longer than
3m.

Noise interference occurred
because of incorrect
Encoder Cable
specifications.

Turn OFF the power supply to the
servo system. Check the Encoder
Cable to see if it satisfies
specifications. Use shielded twisted-
pair cables or screened twisted-pair
cables with conductors of at least
0.12 mm2 (stranded wire).

Use cables that satisfy
the specifications.

Noise interference occurred
because the Encoder Cable
is too long.

Turn OFF the power supply
to the servo system.

Check the length of the
Encoder Cable.

Rotary Servomotors: The Encoder Cable

length must be 50 m max.

Noise interference occurred
because the Encoder Cable
is damaged.

Turn OFF the power supply
to the servo system.

Check the Encoder Cable
to see if it is pinched or
the sheath is damaged.

Replace the Encoder
Cable and correct the
cable installation environment.

The Encoder Cable was
subjected to excessive noise
interference.

Turn OFF the power supply
to the servo system.

Check to see if the

Encoder Cable is bundled
with a high-current line or
installed near a high-current
line.

Correct the cable layout
so that no surge is
applied by high-current
lines.

There is variation in the FG
potential because of the
influence of machines on
the

Servomotor side, such as a
welder.

Turn OFF the power supply
to the servo system.

Check to see if the
machines are correctly
grounded.

Properly ground the

machines to separate
them from the FG of
the encoder.

There is a servo driver pulse
counting error due to noise.

Check to see if there is
noise interference on the
signal line from the
encoder.

Turn OFF the power

supply to the servo

system.

Implement countermeasures
against noise

for the encoder wiring.

The encoder was subjected
to excessive vibration or
shock.

Turn OFF the power supply
to the servo system.

Check to see if vibration

from the machine

occurred. Check the Servomotor
installation

(mounting surface precision,
securing state, and
alignment).

Check the linear encoder
installation (mounting surface
precision and securing
method).

Reduce machine vibration.
Improve the

mounting state of the
Servomotor or linear
encoder.

A failure occurred in the
encoder.

Turn OFF the power
supply to the servo
system.

Replace the Servomotor.

A failure occurred in the
Serial Converter Unit.

Turn OFF the power

supply to the servo

system.

Replace the Serial Converter
Unit.

Servomotor
Vibrates at
Frequency of
Approx. 200 to
400 Hz.

The servo gains are not
balanced.

Check to see if the servo
gains have been correctly

Perform autotuning without a host
reference.

tuned.
Check the setting of

The setting of Pn100 (Speed [Pn100. '

Loop Gain) is too high. The default setting is Kv = Set Pn100 to an appropriate value.
40.0 Hz.
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The setting of Pn102

Check the setting of

o T Pn102. Set Pn102 to an appropriate
g;;'tlon Loop Gain) is too The default setting is Kp value.

) = 40.0/s.
The setting of Pn107 (Speed |Check the setting of
Loop Integral Time Pn101. Set Pn101 to an appropriate
Constant) The default setting is Ti = value.
is not appropriate. 20.0 ms.

The setting of Pn103
(Moment of Inertia Ratio or
Mass Ratio) is not
appropriate.

Check the setting of
Pn103.

Set Pn103 to an appropriate
value.

The servo gains are not
balanced.

Check to see if the servo gains have
been correctly tuned.

Perform autotuning without a host
reference.

Check the setting of

The setting of Pn100 (Speed |Pn100. Set Pn100 to an appropriate
Loop Gain) is too high. The default setting is Kv = value.
40.0 Hz.
' Check the setting of
The setting of P02 Pn102. ’ Set Pn102 to an appropriate
(Position The default setting is K value
Large Motor Loop Gain) is too high. _ © 9P ’
9 = 40.0/s.
Speed The setting of Pn101 (Speed |Check the setting of
Overshoot on  |Loop Integral Time Pn101. Set Pn101 to an appropriate
Starting and Constant) The default setting is Ti = value.
. is not appropriate. 20.0 ms.
Stopping The setting of Pn103
(Moment_ of_lnertia Ratio or Check the setting of Pn103. Set Pn103 to an appropriate
Mass Ratio) is not value.
appropriate.
The torque reference is Check the waveform of .
Use the mode switch.
saturated. the torque reference.
The force limits (Pn483 and |The default values of the
Pn484) are set to the default force limits are Pn483 = tSet Pn483 _ar;d Pn|484
values. 30% and Pn484 = 30%. O appropriate vaiues.
Problem Possible Cause Confirmation Correction
Turn OFF the power supply
to the servo system.
Check the Encoder Cable
Noise interference occurred |[to see if it satisfies specifications.
because of incorrect Use shielded Use cables that satisfy
Encoder Cable twisted-pair cables or the specifications.
specifications. screened twisted-pair
cables with conductors of
at least 0.12 mm2
(stranded wire).
Absolute Turn OFF the power supply Rotary Servomotors:

Encoder Position
Deviation Error
(The position
that was saved
in the host
controller when
the power was
turned OFF is
different from
the position
when the power
was next turned
ON.)

Noise interference occurred
because the Encoder Cable
is too long.

to the servo system.
Check the length of the
Encoder Cable.

The Encoder Cable
length must be 50 m
max.

Noise interference occurred
because the Encoder Cable
is damaged.

Turn OFF the power supply
to the servo system.

Check the Encoder Cable
to see if it is pinched or
the sheath is damaged.

Replace the Encoder
Cable and correct the
cable installation environment.

The Encoder Cable was
subject to excessive noise
interference.

Turn OFF the power supply to the
servo system. Check to see if the
Encoder Cable is bundled with a
high-current line or installed near a
high-current line.

Correct the cable layout
so that no surge is
applied by high-current
lines.

There is variation in the FG
potential because of the
influence of machines on
the Servomotor side, such
as a welder.

Turn OFF the power supply
to the servo system.

Check to see if the
machines are correctly
grounded.

Properly ground the

machines to separate
them from the FG of
the encoder.

There is a servo driver pulse
counting error due to noise.

Turn OFF the power supply to the
servo system. Check to see if there
is noise interference on the I/0
signal line from the encoder or
Serial Converter Unit.

Implement countermeasures against
noise for the encoder or Serial
Converter Unit wiring.
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The encoder was subjected
to excessive vibration or
shock.

Turn OFF the power supply to the
servo system. Check to see if
vibration from the machine
occurred. Check the Servomotor
installation (mounting surface
precision, securing state, and
alignment). Check the linear
encoder installation (mounting
surface precision and securing
method).

Reduce machine vibration. Improve the
mounting state of the Servomotor or
linear encoder.

A failure occurred in the
encoder.

Turn OFF the power
supply to the servo
system.

Replace the Servomotor
or linear encoder.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace
the servo driver.

Host Controller Multiturn
Data or Absolute Encoder
Position Data Reading Error

Check the error detection
section of the host
controller.

Correct the error detection
section of the host
controller.

Check to see if the host
controller is executing
data parity checks.

Perform parity checks

for the multiturn data or
absolute encoder position
data.

Check for noise interference
in the cable

between the servo driver
and the host controller.

Implement countermeasures
against noise

and then perform parity
checks again for the
multiturn data or absolute
encoder position

Overtravel
Occurred (OT)

The P-OT/N-OT (Forward
Drive Prohibit or Reverse
Drive Prohibit) signal was
input.

data.
Check the external power Cgrrgftsthe lexzi;njlv)
wer su
supply (+24 V) voltage for \F/)oltage fc?rpt%e input
the input signals. signals.

Check the operating condition of
the overtravel limit switches.

Make sure that the
overtravel limit switches
operate correctly.

Check the wiring of the overtravel
limit switches.

Correct the wiring of
the overtravel limit
switches.

Check the settings of the overtravel
input signal allocations
(Pn50A/Pn50B).

Set the parameters to
correct values.

The P-OT/N-OT (Forward
Drive Prohibit or Reverse
Drive Prohibit) signal
malfunctioned.

Check for fluctuation in
the external power supply
(+24 V) voltage for the
input signals.

Eliminate fluctuation
from the external power
supply (+24 V) voltage
for the input signals.

Check to see if the operation
of the overtravel limit
switches is unstable.

Stabilize the operating
condition of the overtravel
limit switches.

Check the wiring of the
overtravel limit switches
(e.g., check for cable
damage and loose
SCrews).

Correct the wiring of
the overtravel limit
switches.

There is a mistake in the
allocation of the P-OT or N-
OT (Forward Drive Prohibit
or Reverse Drive Prohibit)
signal in Pn50A = n.X

or Pn50B = n. X.

Check to see if the P-OT
signal is allocated in
Pn50A = n.X

If another signal is allocated
in PN50A

=n.X , allocate the
P-OT signal instead.

Check to see if the N-OT
signal is allocated in
Pn50B = n. X.

If another signal is allocated
in Pn50B

=n. X, allocate the
N-OT signal instead.

The selection of the
Servomotor
stopping method is
not correct.

Check the servo OFF
stopping method set in
Pn00T = n. Xor
Pn00T=n. X

Select a Servomotor
stopping method other
than coasting to a stop.

Check the torque control
stopping method set in Pn001 =
n. XorPn00T=n. X .

Select a Servomotor
stopping method other
than coasting to a stop.
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Improper Stop
Position for
Overtravel (OT)
Signal

The limit switch position and
dog length are not
appropriate.

Install the limit switch at
the appropriate position.

The overtravel limit switch
position is too close for the
coasting distance.

Install the overtravel
limit switch at the
appropriate position.

Problem Possible Cause Confirmation Correction
Check the Encoder Cable
to see if it satisfies specifications.
Noise interference occurred |Use shielded
because of incorrect twisted-pair cables or Use cables that satisfy
Encoder screened twisted-pair the specifications.
Cable specifications. cables with conductors of
at least 0.12 mm2
(stranded wire).

o Turn OFF the power supply Rotary Servomotors:
Noise interference occurred to the servo system. The Encoder Cable
because the Encoder Cable
is too long. Check the length of the length must be 50 m

Encoder Cable. max.
Turn OFF the power supply
Noise interference occurred [to the servo system.
because the Encoder Cable |Check the Encoder Cable Replace the Encoder Cable and correct
is damaged. to see if it is pinched or the cable installation environment.
the sheath is damaged.
Turn OFF the power supply
The Encoder Cable was o e o system. Correct the cable layout
: Check to see if the :
subjected . so that no surge is
. . Encoder Cable is bundled . .
o excessive noise : . : applied by high-current
. with a high-current line or .
interference. . . lines.
installed near a high-current
line.
There is variation in the FG
potential because of the [ OF = e oo elr Suigialy Properly ground the
! ! to the servo system. :
influence of machines on ’ machines to separate
Check to see if the
the ) them from the FG of
. machines are correctly
Servomotor side, such as a the encoder.
welder grounded.
Position Turn OFF the power supply
Deviation to the servo system. Implement countermeasures

(without Alarm)

There is a servo driver
pulse counting error due to
noise.

Check to see if there is
noise interference on the
I/O signal line from the
encoder or Serial Converter
Unit.

against noise

for the encoder wiring
or Serial Converter Unit
wiring.

The encoder was subjected
to excessive vibration or
shock.

Turn OFF the power supply
to the servo system.

Check to see if vibration

from the machine

occurred.

Check the Servomotor
installation (mounting surface
precision, securing

state, and alignment).

Check the linear encoder
installation (mounting surface
precision and securing
method).

Reduce machine vibration.
Improve the

mounting state of the
Servomotor or linear
encoder.

The coupling between the
machine and Servomotor is
not suitable.

Turn OFF the power supply
to the servo system.

Check to see if position
offset occurs at the coupling
between machine

and Servomotor.

Correctly secure the
coupling between the
machine and Servomotor.

Noise interference occurred
because of incorrect 1/O
signal cable specifications.

Turn OFF the power supply
to the servo system.

Check the I/0O signal
cables to see if they satisfy
specifications. Use
shielded twisted-pair

cables or screened

Use cables that satisfy
the specifications.
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twisted-pair cables with
conductors of at least
0.12 mm?2 (stranded wire).

Noise interference occurred
because an /O signal cable
is too long.

Turn OFF the power supply
to the servo system.

Check the lengths of the
I/O signal cables.

The I/O signal cables
must be no longer than
3m.

An encoder fault occurred.
(The pulse count does not
change.)

Turn OFF the power
supply to the servo
system.

Replace the Servomotor
or linear encoder.

A failure occurred in the
servo driver.

The servo driver may be faulty. Replace
the servo driver.

Servomotor
Overheated

The surrounding air
temperature is too high.

Measure the surrounding air
temperature around the
Servomotor.

Reduce the surrounding
air temperature to
40°C or less.

The surface of the
Servomotor
is dirty.

Turn OFF the power supply
to the servo system.
Visually check the surface
for dirt.

Clean dirt, dust, and oil
from the surface.

There is an overload on the
Servomotor.

Check the load status
with a monitor.

If the Servomotor is
overloaded, reduce the

load or replace the

Servo Drive with a

servo driver and Servomotor
with larger

capacities.
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Chapter10. Parameter Lists

10.1 List of Parameters

10.1.1 Interpreting the Parameter Lists

Indicates the number of bytes occupied

by

the parameter
2 means 2 bytes
4 means 4 bytes

Indicates when a change to the
parameter will be effective.

/

Pn000

Indicates the

name corresponding to the

\KM“H bl A naramatar hit ic tha Aantinnal

n.00OX

Movement Direéfion Selection

\

Parameter S;e Narme Setting Setting Default “When | Classifi Tvoe
No. Range Unit Setting Enabled | cation | VP
5 gasm Function Selections 0000 ~ 1081 . 0010 After Setup | P/E
restart Py ,
("x" The list below the function

There are the following

two classifications.
Setup
Tuning

0  |Use CCW as the forward direction.
1 |Use CW as the forward direction. (Reverse Rotation Modg”

mdicates that the parameters are only valid for the corMing

model;
P corresponds to model SC3
E corresponds to model SC3

o

10
00

Indicates that all model parameters are valid.

n.00OXO

Control Method Selection

Type

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

Reserved parameters

N|m|>|o|o|N|o|uv|s|w = o

Reserved parameters

[n.0XO0O

|Resegved parameter (Do not change.)

Reservation parameters cannot be modified,
Lotherwise the servo system may not operate

normally.

nXgood

Rotary/Linear Servomotor Startup Selection When Encoder Is Not Connected

Type

0 Rotary Servomotor.

When an encoder is not connected, start as servo driver for

1
Servomotor.

When an encoder is not connected, start as servo driver for Linear
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10.1.2 List of Parameters

The following table lists the parameters.

NOTE: Do not change the following parameters from their default settings.
* Reserved parameters
 Parameters not given in this manual

Parameter Size Name Setting Range Setting Default When  |Classific Type
No. Unit Setting Enabled | ation
5> |Basic Function Selections 0000 ~ 1081 ) 0000 After Setup | -
0 restart
n.000OX |Movement Direction Selection Type
0 |Use CCW as the forward direction.
1 Use CW as the forward direction. (Reverse Rotation Mode)
n.00X0O |Control Method Selection Type
0 |Speed control with analog references
1 Position control with pulse train references
2 |Torgue control with analog references
3 |Internal set speed control with contact commands
4 Switching between internal set speed control with contact references
and speed control with analog references
5 Switching between internal set speed control with contact references
and position control with pulse train references
6 Switching between internal set speed control with contact references
and torque control with analog references
7 Switching between position control with pulse train references and
speed control with analog references P
Pn000 8 Switching between position control with pulse train references and
torque control with analog references
9 Switching between torque control with analog references and
speed control with analog references
A Switching between speed control with analog references and
speed control with zero clamping
B Switching between position control with pulse train references and
position control with reference pulse inhibition
C  |Position control of program operation (point control)
D |Reserved parameter (Do not change.)
E  |Reserved parameter (Do not change.)
F |Customized CAN control
[n.0XO DO [Reserved parameter (Do not change.) |
nXOOO [Rotary/Linear Servomotor Startup Selection When Encoder Is Not Connected Type
0 When an encoder is not connected, start as servo driver for
Rotary Servomotor.
] When an encoder is not connected, start as servo driver for Linear
Servomotor.
5 Application Function 0000 ~ 1142 ) 0000 After Setup | -
Selections 1 restart
n.000X |Motor Stopping Method for Servo OFF and Group 1 Alarms Type
0 [Stop the motor by applying the dynamic brake.
] Stop the motor by the applying dynamic brake and then release the
dynamic brake
2 |Coast the motor to a stop without the dynamic brake.
n.00OXO |Overtravel Stopping Method Type
Pn0O1 o |ApPly the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n. X).
. Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then servo-lock the motor.
5 Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then let the motor coast.
3 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then servo-lock the motor.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.

10-2



n.OXOO [Main Circuit Power Supply AC/DC Input Selection Type
0 Input AC power as the main circuit power supply using the L1, L2,
and L3 terminals (do not use shared converter).
. Input DC power between B1/@,e as the main circuit power supply
(use an external converter or universal converter).
nXO0OO |Motor Stopping Method for Servo OFF Type
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n. X).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque(use the stopping method set in Pn00T = n. p
X).
5 Decelerate the motor to a stop using the deceleration time set in
Pn30A(use the stopping method set in Pn001 = n. X).
Par;a\lrgfeter Size Name Setting Range S(Btgir;g Default Setting E\rlw\gﬁg d C;aﬂsélr?c Type
5 Appli;ation Function 0000 ~ 42713 ) 0000 After Setup P
Selections 2 0071 restart E
n.O000OX [Speed/Position Control Option (T-REF Input Allocation) Type
0 Do not use T-REF. P
] Use T-REF as an external torque limit input. p
(In EtherCAT mode, enable torgue limit ) (E)
2 Use T-REF as a torque feedback input. P
3 Use T-REF as an external torque limit input when /P-CL or /N-CL is p
ON.
n.00OXO [Torgue Control Option (V-REF Input Allocation) Type
0 Do not use V-REF. P
] Use V-REF as an external speed limit input. p
Pn002 (In EtherCAT mode, enable torque limit ) (B)
n.OXOO |Encoder Usage Type
0  |Use the encoder according to encoder specifications.
1 Use the encoder as an incremental encoder.
2 Use the encoder as a single-turn absolute encoder.
nXOOO |External Encoder Usage Type
0 Do not use an external encoder
. The external encoder moves in the forward direction for CCW motor
rotation.
2 Reserved setting (Do not use.)
3 The external encoder moves in the reverse direction for CCW motor
rotation.
4 Reserved setting (Do not use.)
> Appli;ation Function 0000 ~ 7121 ) 4000 After Setup
Selections 8 restart
n.O000OX |Low Battery Voltage Alarm/Warning Selection Type
0 |Output alarm (A.830) for low battery voltage.
1 Output warning (A.930) for low battery voltage.
n.00XO |Function Selection for Undervoltage Type
0 [Do not detect undervoltage.
Pn008 1 Detect undervoltage warning and limit torque at host controller.
5 Detect undervoltage warning and limit torque with Pn424 and
Pn425.
n.OXOO [Warning Detection Selection Type
0 Detect warnings.
1 Do not detect warnings except for A.971.

[nXOoo [Reserved parameter (Do not change))
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> Application Function 0000 ~ 0121 ) 0010 After Tuning | -
Selections 9 restart
n.00XO |Current Control Mode Selection Type
0 |Use current control mode 0.
1 Use current control mode 1.
2 Use current control mode 2.
Pn009
n.OXOO |[Speed feedback filter Selection Type
0  |Disable speed feedback average filtering.
1 Speed feedback 2 times average filtering
2 |Speed feedback 4 times average filtering
3 Speed feedback 8 times average filtering
4 |Speed feedback 16 times average filtering
|n.XD oo |Reserved parameter (Do not change.) | Type |
Parilrgéter Size Name Setting Range Setting Unit ?ee;alr%t E\r?/akg)elg d Claziiscs)l:c Type
5 Application Function 0000 ~ 0044 . 0001 After Setup .
Selections A restart
n.000OX [Motor Stopping Method for Group 2 Alarms Type
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n. X).
Decelerate the motor to a stop using the torque set in Pn406 as
1 |the maximum torque. Use the setting of Pn00T = n. X for the
status after stopping.
5 Decelerate the motor to a stop using the torque set in Pn406 as .
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 |Pn30A. Use the setting of Pn00T = n. X for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
PnOOA n.00OXO |Stopping Method for Forced Stops Type
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n. X).
Decelerate the motor to a stop using the torque set in Pn406 as
1 |the maximum torque. Use the setting of Pn00T = n. X for the
status after stopping.
5 Decelerate the motor to a stop using the torque set in Pn406 as .
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 |Pn30A. Use the setting of Pn00T = n. X for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
[n.0XO O [Reserved parameter (Do not change.) |
[nXooo [Reserved parameter (Do not change)) |
5 Application Function 0000 ~ 1121 ) 0000 After Setup )
Selections B restart
n.O00O0OX [Operator Parameter Display Selection Type
0  |Display only setup parameters.
1 Display all parameters. )
Pn0O0B n.00X0O [Motor Stopping Method for Group 2 Alarms Type
0 |Stop the motor by setting the speed reference to 0.
] Apply the dynamic brake or coast the motor to a stop (use the .
stopping method set in Pn001 = n. X).
2 |Set the stopping method with Pn00A = n. X.
n.OXO0O [Power Input Selection for Three-phase servo driver Type
0 |Use a three-phase power supply input. -
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Use a three-phase power supply input as a single-phase power
supply input.

[nXOO0O [Reserved parameter (Do not change))

5 Application Function 0000 ~ 1001 . 0000 After Setup )
Selections D restart
[n.000OX [Reserved parameter (Do not change.) |
[n.00XO [Reserved parameter (Do not change)) |
PnOOD
[n.0XODO [Reserved parameter (Do not change.) |
nXOO0O [Overtravel Warning Detection Selection
0 |Do not detect overtravel warnings.
1 Detect overtravel warnings.
5 Application Function 0000 ~ 2011 . 0000 After Setup .
Selections F restart
n.O0O0OX [Preventative Maintenance Warning Selection
0 Do not detect preventative maintenance warnings.
1 Detect preventative maintenance warnings.
PnOOF
[n.00XO [Reserved parameter (Do not change)) |
[n.0XODO [Reserved parameter (Do not change.) |
nXOO Reserved parameter (Do not change.)
a
Parameter | : : .. |Default When Classific
No. Size |Name Setting Range Setting Unit Setting Enabled ation Type
i ; After
PROT0 5 AXLIJSSAdereSS Selection 1~ 17 . 1 Setup |-
( ) restart
UART/CAN After
2 Communication 0000 ~ 1643 - 0401 Setup |P
parameter selection switch restart
n.OoOOX |Selecting UART serial communication rate Type
9600 bps
1 19200 bps
2 38400 bps -
3 57600 bps
PnO11 4 115200 bps
n.O0OX0O |Selecting UART serial comminication parity check and stop bit Type
0 No Parity - 1 Stop Bit
1 Even Parity - 1 Stop Bit -
2 Odd Parity - 1 Stop Bit
|n.|]><|:| 0 |Reserved parameter (Do not change.) |Type |
[nXO0DOO [Reserved parameter (Do not change.) [Type |
EtherCAT station number After
Pn013 2 selection (for ECAT 0000~ FFFF - 0001 Setup |E
communication) restart
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Defau
Parameter | . . : LIt When e
No. Size Name Setting Range Setting Unit Settin|  Enabled Classification | Type
> |Application Function 0000 ~ 1111 - 0000 | After restart|  Setup E
Selections 80
n.O0O0OX [Polarity Sensor Selection Type
0 Use polarity sensor. B
1 Do not use polarity sensor.
Pn0OSO n.00X0O |Motor Phase Sequence Selection Type
0 |Set a phase-A lead as a phase sequence of U, V, and W. )
1 |Set a phase-B lead as a phase sequence of U, V, and W.
[n.0XOO [Reserved parameter (Do not change.) |
[nXO0DODO [Reserved parameter (Do not change.) |
Pn100 2 |Speed Loop Gain 10 ~ 20000 0.1Hz 400  |Immediately Tuning
PA101 o |opeed Loop Integral 15~51200 | 001ms| 2000 |Immediately| Tuning
Time Constant
Pn102 2 |Position Loop Gain 10 ~ 20000 0.1/s 400  |Immediately Tuning
Pn103 2 |Moment of Inertia Ratio 0~20000 1% 100 | Immediately Tuning
Pn104 2 ézcir?”d Speed Loop 10 ~ 20000 01Hz | 400 |Immediately| Tuning
PA105 > |>econd speed Loop 15~51200 | 0.0Tms| 2000 |Immediately| Tuning
Integral Time Constant
PN106 2 ézcir?”d Position Loop 10~ 20000 01s | 400 |Immediately| Tuning
Pn109 2 |Feedforward 0~100 1% 0 Immediately |  Tuning
Pn10A 2 Feedforward Filter Time 0~ 6400 0.01 ms 0 Immediately |  Tuning
Constant
o |Gain Application 0000 ~ 5334 - 0000 - Setup -
Selections
n.O000OX |Mode Switching Selection When
Enabled Type
0 Use the internal torque reference as the
condition(level setting: Pn10C).
Use the speed reference as the condition (level
. setting:Pn10D).
Use the speed reference as the condition (level
setting:Pn181).
Use the acceleration reference as the condition | Immediately -
5 (level setting: Pn10E).
Use the acceleration reference as the condition
(level setting: Pn182).
Pn10B 3 Use the position deviation as the condition (level
setting: Pn10F).
4 |Do not use mode switching.
n.00X0O When
Speed Loop Control Method Enabled Type
0 |PI Control
1 I-P Control After restart -
2 ~3 |Reserved settings (Do not use.)
[n.0XO DO [Reserved Parameter (Do not change.) |
nXOOO |[Speed observer switch Selection When Enabled Type
0  |Speed observer off Immediatel -
1 Speed observer on y
PR10C 2 |Mode Switching Levelfor) - g5 % | 200 |Immediately|  Tuning
Torque Reference
Mode Switching Level Tmin ' !
Pn10D 2 for Speed Reference 0~ 10000 (RPM) 0 |Immediately Tuning
Mode Switching Level 1min” . .
Pn10E 2 for Acceleration 0~30000 (RPM)/S 0 | Immediately Tuning
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PRIOF Mode Switching Level 0~10000 | "N | o | immediately|  Tuning
for Position Deviation unit
Pn1iF Position Integral Time 0~ 50000 0.1ms 0 |Immediately|  Tuning
Constant
Pn121 ction Compensation 10~ 1000 1% | 100 |Immediately| Tuning
Second Friction
Pn122 Compensation 10 ~1000 1% 100 [Immediately|  Tuning
Gain
Pn123 Friction Compensation 0~100 1% 0 |Immediately|  Tuning
Coefficient
Pn124 Friction Compensation | 15409 . 10000 | 0.1Hz | O |Immediately| Tuning
Frequency Correction
Pn125 Friction Compensation 1~1000 1% | 100 |Immediately| Tuning
Gain Correction
Pn131 Gain Switching Time 1 0~65535 Tms 0 |Immediately|  Tuning
Pn132 Gain Switching Time 2 0~65535 Tms 0 |Immediately|  Tuning
Pn135 %?:; ithchmg Waiting 0~65535 Tms 0 |Immediately|  Tuning
Pn136 %fr']r; SZW'tCh'”g Waiting 0~ 65535 1ms 0 |Immediately| Tuning
Automatic Gain
Switching 0000 ~ 0052 - 0000 | Immediately|  Tuning
Selections 1
n.O000X |Gain Switching Selection
0 Use manual gain switching.
The gain is switched manually with the /G-SEL (Gain Selection) signal.
1 Reserved setting (Do not use.)
Use automatic gain switching pattern 1.
The gain settings 1 switch automatically to 2 when switching condition A is
2 |satisfied.
The gain settings 2 switch automatically to T when switching condition
A'is not satisfied.
Pn139
n.O00OXO |Gain Switching Condition A
0 |/COIN (Positioning Completion Output) signal turns ON.
1 |/COIN (Positioning Completion Output) signal turns OFF.
2 /NEAR (Near Output) signal turns ON.
3 |/NEAR (Near Output) signal turns OFF.
4 |Position reference filter output is 0 and reference pulse input is OFF.
5  [Position reference pulse input is ON.
[n.0XOO [Reserved parameter (Do not change.)
[hxooo [Reserved parameter (Do not change.)
Pn13D Current Gain Level 100 ~ 2000 1% 2000 | Immediately Tuning
Model Following Control- . !
Related Selections 0000 ~ 1121 - 0100 |Immediately|  Tuning -
n.O000OX [Model Following Control Selection Type
0 |Do not use model following control. }
1 Use model following control.
n.O00OXO |Vibration Suppression Selection Type
0 Do not perform vibration suppression.
1 Perform vibration suppression for a specific frequency. -
2 |Perform vibration suppression for two specific frequencies.
Pn140
n.OXO0O |Vibration Suppression Adjustment Selection Type
Do not adjust vibration suppression automatically during
0  |execution of autotuning without a host reference, autotuning with
a host reference, and custom tuning.
Adjust vibration suppression automatically during execution of
1 autotuning without a host reference, autotuning with a host
reference, and custom tuning.
nXOOO |Speed Feedforward (VFF)/Torque Feedforward Selection Type
0 Do not use model following control and speed/torque .
feedforward together.
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] Use model following control and speed/torque feedforward
together.
Pr141 Model Fallowing Control |49 .. 20000 01/s | 500 |Immediately| Tuning
Pn142 Model Following Control | 55 _ 590 01% | 1000 |Immediately|  Tuning
Gain Correction
Model Following Control
Pn143 Bias in the Forward 0 ~10000 0.1% 1000 | Immediately Tuning
Direction
Model Following Control
Pn144 Bias in the Reverse 0 ~10000 0.1% 1000 | Immediately Tuning
Direction
Vibration Suppression 1 . !
Pn145 10~ 2500 0.1Hz 500 |Immediately|  Tuning
Frequency A
Pn146 !'brat'on Suppression 1 10 ~ 2500 01Hz | 700 |Immediately| Tuning
requency B
Model Following Control
Pn147 Speed Feedforward 0 ~10000 0.1% 1000 | Immediately Tuning
Compensation
Pn148 second Model Following | 4 _ 50909 01/s | 500 |Immediately| Tuning
Control Gain
Pn149 second Model Following | 55 5099 01% | 1000 | Immediately|  Tuning
Control Gain Correction
PR14A \F/'bra“on Suppression 2 10 ~ 2000 01Hz | 800 |Immediately| Tuning
requency
Pni14B \C/'bra“o.” Suppression 2 10~1000 1% 100 |Immediately|  Tuning
orrection
control-Related 0000 ~ 0021 - | 0021 | After restart|  Tuning -
Selections
n.O000OX [Model Following Control Type Selection Type
0  |Use model following control type 1. )
1 Use model following control type 2.
PRIAF n.O00OXO |Tuning-less Type Selection Type
0  |Use tuning-less type 1.
1 Use tuning-less type 2. -
2 |Use tuning-less type 3.
[n.0XOO [Reserved parameter (Do not change.)
[nXOOoO [Reserved parameter (Do not change.)
Anti-Resonance Control- ' .
Related Selections 0000 ~00™M 0010 Immediately Tuning
n.O00OX |Anti-Resonance Control Selection Type
0 Do not use anti-resonance control. )
1 Use anti-resonance control.
n.00XO |Anti-Resonance Control Adjustment Selection Type
Do not adjust anti-resonance control automatically during
Pn160 0  |execution of autotuning without a host reference, autotuning with
a host reference, and custom tuning. .
Adjust anti-resonance control automatically during execution of
1 autotuning without a host reference, autotuning with a host
reference, and custom tuning.
[n.0XOO [Reserved parameter (Do not change.)
[nXODoO [Reserved parameter (Do not change.)
Pr161 Anti-Resonance 10~ 20000 0.1 Hz 1000 |Immediately | Tuning
Frequency
Pn162 pnti-Resonance Gain 1~1000 1% 100 |Immediately | Tuning
orrection
Pr163 Anti-Resonance 0~300 1% 0 |immediately| Tuning
Damping Gain
Anti-Resonance Filter
Pn164 Time Constant 1 -1000 ~ 1000 0.01ms 0 Immediately | Tuning
Correction
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Anti-Resonance Filter
Pn165 2 |Time Constant 2 -1000 ~ 1000 0.01ms 0 Immediately | Tuning
Correction
Anti-Resonance
Pn166 2 |Damping 0 ~1000 1% 0 Immediately | Tuning
Gain 2
Tuning-less Function-
2 Related Selections 0000 ~27M - 1400 - Setup
n.O00OX |Tuning-less Selection When
Enabled
0  |Disable tuning-less function.
1 Enable tuning-less function. After restart
n.00X0O When
Speed Control Method Enabled
Pn170 0  |Use for speed control. After restart
1 Use for speed control and use host controller for position control.
n.OXOO g When
Rigidity Level Enabled
0 ~7 [Set the rigidity level. Immediately
nXOOO |Tuning-less Load Level When
Enabled
0~2 [Set the load level for the tuning-less function. Immediately
Mode Switching Level 1 ' :
Pn181 2 for Speed Reference 0 ~10000 /s 0 Immediately Tuning -
L 1
Pn182 2 Mode Swmch_mg Level 0~30000 |[mm/s 0 Immediately Tuning -
for Acceleration 5
Parameter | . . . .| Default When  [Classific
No. Size Name Setting Range | Setting Unit Setting Enabled ation Type
o [Position Control Reference | - 554 _ 236 - 0000 | After restart | Setup | P
Form Selections
n.O00OX |Reference Pulse Form
0 Sign and pulse train, positive logic.
1 CW and CCW pulse trains, positive logic
5 Two-phase pulse trains with 90° phase differential (phase A and phase B)
x1,positive logic
3 Two-phase pulse trains with 90° phase differential (phase A and phase B)
x2,positive logic
4 Two-phase pulse trains with 90° phase differential (phase A and phase B)
x4,positive logic
5 Sign and pulse train, negative logic.
6 |CW and CCW pulse trains, negative logic
7 Two-phase pulse trains with 90° phase differential (phase A and phase B)
x1,Negative logic.
8 Two-phase pulse trains with 90° phase differential (phase A and phase B)
x2,Negative logic.
Pn200 9 Two-phase pulse trains with 90° phase differential (phase A and phase B)
n x4,Negative logic.
n.00OXO [Clear Signal Form
0  |Clear position deviation when the signal is at high level.
1 Clear position deviation on the rising edge of the signal.
2 |Clear position deviation when the signal is at low level.
3 Clear position deviation on the falling edge of the signal.
n.OXOO |[Clear Operation
0 Clear position deviation at a base block (at servo OFF or when
alarm occurs).
] Do not clear position error (cleared only with CLR (Clear Position Deviation)
signal).
2 |Clear position deviation when an alarm occurs.
nXO0OO  |Filter Selection
0 |Use the reference input filter for a line-driver signal.
0~F |[Use the reference input filter for an open-collector signal.
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Position Control Function

Selections 0000 ~ 2210

0010

After restart

Setup

n.O00O0OX |Encoder output direction setting

0 Set a Phase A leads

1 Set a Phase B leads

n.00OX0O |Position Control Option

0 Do not use V-REF.

1 Use V-REF as a speed feedback input.

Pn207 | n.OXO0O | Reserved parameter (Do not change.)
nXOOO |/COIN (Positioning Completion Output) Signal Output Timing
0 Output when the absolute value of the position deviation is the same or less than
the setting of Pn522 (Positioning Completed Width).
Output when the absolute value of the position error is the same or less than the
1 |[setting of Pn522 (Positioning Completed Width) and the reference after the position
reference filter is 0.
> Output when the absolute value of the position error is the same or less than the
setting of Pn522 (Positioning Completed Width) and the reference input is 0.
Pn20A Number of External Encoder| 4~16777216 |1 scale -
Scale Pitches pitch/revolutio | 32768 Tuning
n
1(EtherC
Pn20E Flectronic Gear Ratio 1~1073741824 1 AD | After restart | Setup | -
(Numerator) 32
(pulse)
Pn210 Flectronic Gear Ratio 1~1073741824 1 1 | After restart| Setup | -
(Denominator)
P21 Eaﬁqogg ABphase pulse | 161073741824 | 1(pitch)/Rev | 2500 | After restart | Setup | -
Pn216 Position Reference 0~ 65535 0.1ms 0 Immediately | Setup -
Acceleration/Deceleration after the
Time Constant motor stops
Pn217 Average Position Reference 0~10000 0.1ms 0 Immediately | Setup -
Movement Time after the
motor stops
Pn218 Reference Pulse Input 1~100 15 1 Immediately | Setup -
Multiplier
Pn22A Fully-closed Control 0000 ~ T1FF - 0000 | After restart --
Selections
nooo Biss Encoder single turn bits (17+Hex0)
X 0~9 | 17~26 bits
A~F | 27~32 bits
n.0Ox BissEncoder multi-turn bit number (10+Hex1)/ linear scale =0
0 0 0 bit
1~9 | 11~19 bits
A~F | 20~25 bits
n.OX0O External encoder type selection
g 0 BiSS interface
1 EnDat interface
n. Fully-closed Control Speed Feedback Selection
Xooo 0 Use motor encoder speed.
1 Use external encoder speed.
Position control extended | 955 ggp1 - 0000 | After restart | Setup | -
function switch
n.000OX |Backlash compensation direction
Pn230 0 [compensate forward references.
1 compensate reverse references.
[n.X X X0 [Reserved parameter (Do not change.) |
) -500000 ~ 0.1references !
Pn231 Backlash compensation 500000 Units 0 Immediately | Setup -
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Backlash compensation time

Pn233 2 0~ 65535 0.01ms 0 Immediately | Setup -
constant
Pn281 2 Encode_r Output 1~ 4096 1 e_dge/ 0 After Setup |~
Resolution pitch restart
Pn282 2 | Linear Encoder Scale After -
Pitch 0~ 6553600 0.01 um 0 rectart Setup
Speed Reference Input 0.01v/Rated
Pn300 2 Gain 150 ~ 3000 motor 600 |Immediately | Setup -
speed
. ia-1
Pn301 2 |Internal Set Speed 1 0~10000 Rota(rgpd)mm 100 |Immediately | Setup -
. -1
Pn302 2 |internal Set Speed 2 0 ~ 10000 ROta(rgP‘d)m'“ 200 |Immediately | Setup | -
. 1a-1
Pn303 2 |Internal Set Speed 3 0~10000 Rota(ré/PA,\)l)mm 300 |Immediately | Setup -
Pn304 2 |Jogging Speed 0~10000 1min (RPM) 500 |Immediately | Setup -
Pn305 2 %ﬁ:t;ta“ Acceleration 0~10000 1ms 0 |Immediately | Setup | -
Pn306 2 ?ﬁ;t;ta“ Deceleration 0~10000 1ms 0 |immediately | Setup | -
Pn308 o |opeed Feedback Filter 0~ 65535 0.01 ms 0 |Immediately | Setup | -
Time Constant
Deceleration Time for
Pn30A 2 |Servo OFF and Forced 0~ 10000 Tms 0 Immediately | Setup -
Stops
Speed Feedforward
Pn30C 2 |Average Movement 0~ 5100 0.1ms 0 Immediately | Setup -
Time
o |Vibration Detection 0000 ~ 0002 - 0000 |Immediately | Setup | --
Selections
n.000OX |Vibration Detection Selection
0  |Do not detect vibration.
1 Output a warning (A.911) if vibration is detected.
Pn310 2 Output an alarm (A.520) if vibration is detected.
[n.00X0 [Reserved parameter (Do not change.) |
[n.0XO0O [Reserved parameter (Do not change.) |
[nXODODO [Reserved parameter (Do not change.) |
Pn311 2 \S/'bra.?'o.” Detection 50 ~ 500 1% 100 |Immediately | Tuning | -
ensitivity
Pn312 2 |/lbration Detection 0~5000 | 1min'®PM) | 50  |Immediately| Tuning | -
Pn316 2 |[Maximum Motor Speed 0~65535 1min”(RPM) | 10000 |After restart| Setup -
Moment of Inertia o )
Pn324 2 Calculation Starting Level 0~20000 1% 300 |Immediately| Setup -
Pn380 2 |internal Set Speed 1 0 ~10000 Tmm/s 10 immediately| Setup -
Pn381 2 |internal Set Speed 2 0~10000 Tmm/s 20 limmediately | 7 -
Pn382 2 |internal Set Speed 3 0 ~10000 Tmm/s 30 |immediately | Setup -
Pn383 2 |logging Speed 0 ~10000 Tmm/s 50 | immediately | Setup -
Pn384 2 |Vibration Detection 0~ 5000 Tmm/s 10 diatel . -
Level Immediately | Tuning
Pn385 2 |[Maximum Motor Speed 0~100 100 mm/s 50 After restart | Setup -
Pn400 2 Totque Reference Input 10~100 0.1V/rated 30 immediately | Setup -
Gain torque
First Stage First Torque
Pn401 2 |Reference Filter Time 0~65535 0.01 ms 100 | Immediately | Tuning -
Constant
Pn402 2 |Forward Torque Limit 0~800 1% 800 |Immediately| Setup -
Pn403 2 |Reverse Torque Limit 0~800 1% 800 |Immediately| Setup -
Pn404 2 |forward Bxternal Torque 0~ 800 191 100 |Immediately| Setup | -
Pn405 o |Reverse External Torque 0~ 800 19 100 |Immediately| Setup | -

Limit
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Pn406 2 |Emergency Stop Torque 0~800 1% 800 |Immediately| Setup -
Pn407 > [ppeed Limit during 0~10000 | Tmin”(RPM) | 10000 |Immediately| Setup | -
Torque Control
5 Torque-Related Function 0000 ~ 1111 ) 0000 . Setup B
Selections
n.000X |Notch Filter Selection 1 When
Enabled
0  |Disable first stage notch filter. Immediatel
1 Enable first stage notch filter. Y
n.00X0O - . When
Speed Limit Selection Enabled
0 Use the smaller of the maximum motor speed and the setting of
Pn407 as the speed limit. After restart
Pn408 1 Use the smaller of the overspeed alarm detection speed and the setting
of Pn407 as the speed limit.
n.Oxoo Notch Filter Selection 2 Ll
Enabled
0 Disable second stage notch filter. Immediatel
1 Enable second stage notch filter. Y
nXOOO |Friction Compensation Function Selection When
Enabled
0 Disable friction compensation. Immediatel
1 Enable friction compensation. y
Parameter | . : : .| Default When  [Classific
No. Size Name Setting Range | Setting Unit Setting Enabled ation Type
PR409 o |first Stage Notch Fiter 50 ~ 5000 1Hz 5000 | Immediately | Tuning
Frequency
PR40A o |first Stage Notch Filter 50 ~ 1000 0.01 70 |Immediately | Tuning
Q Value
Pn40B 2 E'Sgtitage Notch Filter 0~1000 0.001 0 |Immediately | Tuning
Pn40C 2 |econd Stage Notch Filter 50 ~ 5000 1Hz 5000 |Immediately | Tuning
requency
Pr40D | 2 éef/(;‘”udeﬁage Noteh Filter 50 ~ 1000 001 70 |Immediately | Tuning
PR4OE 2 éii)otgd Stage Notch Filter 0~ 1000 0.001 0 |Immediately| Tuning
Second Stage Second
Pn40F 2 |Torque Reference Filter 100 ~ 5000 1Hz 5000 |Immediately | Tuning
Frequency
Second Stage Second
Pn410 2 |Torque Reference Filter 50~100 0.01 50 Immediately | Tuning
Q Value
First Stage Second
Pn412 2 |Torque Reference Filter 0~65535 0.01 ms 100 Immediately | Tuning
Time Constant
Pn415 2 |T-REF Filter Time Constant 0~ 65535 0.01 ms 0 Immediately |Setup
o |Torque-Related Function 0000 ~ 1111 - 0000 |Immediately| Setup
Selections 2
n.000X [Notch Filter Selection 3
0  |Disable third stage notch filter.
1 Enable third stage notch filter.
n.00X0O |Notch Filter Selection 4
Pn416 0 |Disable fourth stage notch filter.
1 Enable fourth stage notch filter.
n.OXODO |[Notch Filter Selection 5
0  |Disable fifth stage notch filter.

1

Enable fifth stage notch filter.

[nXOO0O [Reserved parameter (Do not change.)
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Pn417 Third Stage Notch Filter 50 ~ 5000 1Hz 5000 | Immediately | Tuning
Frequency
Pn418 Third Stage Notch Filter 50 ~ 1000 001 70 |Immediately | Tuning
Q Value
Pn419 EZ'ShStage Notch Filter 0~ 1000 0.001 0 |Immediately | Tuning
Pr41A Fourth Stage Notch Filter 50 ~ 5000 1Hz | 5000 |Immediately| Tuning
Frequency
Pn418 Fourth Stage Notch Filter 50 ~ 1000 0.01 70 |Immediately | Tuning
Q Value
PR41C E%L;)rtt}:‘ Stage Notch Filter 0~1000 0.001 0 |Immediately| Tuning
Pn41D Fifth Stage Notch Filter 50 ~ 5000 1Hz 5000 |Immediately | Tuning
Frequency
P41 Fifth Stage Notch Filter 50 ~ 1000 001 70 |Immediately| Tuning
Q Value
PATF B‘:Qtﬁtage Notch Filter 0~1000 0.001 0 |Immediately | Tuning
Speed Ripple Compensation 0000 ~ 111 ) 0000 ) Setup
Selections
n.O00O0OX |[Speed Ripple Compensation Function Selection When
Enabled
0 |Disable speed rlpple compensa‘Flon. Immediately
1 Enable speed ripple compensation.
n.00OXO |[Speed Ripple Compensation Information Disagreement Warning Detection| When
Selection Enabled
Pn423
0 Detect A.942 alarms. Aft tart
1 Do not detect A.942 alarms. errestar
n.OXOO ) . " . When
Speed Ripple Compensation Enable Condition Selection Enabled
0  |Speed reference
1 Motor speed After restart
[nXooo [Reserved parameter (Do not change.) |
P424 Torque Limit at Main Circuit 0~100 1% 50 |Immediately| Setup
Voltage Drop
Release Time for Torque
Pn425 Limit at Main Circuit 0 ~1000 1ms 100 Immediately | Setup
Voltage Drop
Torque Feedforward
Pn426 Average Movement 0~ 5100 0.1ms 0 Immediately | Setup
Time
Pn427 speed Ripple Compensation| 4 49009 |1mini®PM)| 0 | Immediately| Tuning
Enable Speed
Pn456 sweep Torque Reference 0~ 800 1% 15 |Immediately| Tuning
Amplitude
Notch Filter Adjustment 0000 ~ 0101 - 0101 | Immediately | Tuning
Selections 1
n.O00O0OX [Notch Filter Adjustment Selection 1
Do not adjust the first stage notch filter automatically during execution of
0  |autotuning without a host reference, autotuning with a host reference, and custom
tuning.
. Adjust the first stage notch filter automatically during execution of autotuning
without a host reference, autotuning with a host reference, and custom tuning.
Pd60 [n.00XO  [Reserved parameter (Do not change)) |

n.OXOO [Notch Filter Adjustment Selection 2

0

Do not adjust the second stage notch filter automatically when the tuning-less
function is enabled or during execution of autotuning without a host reference,
autotuning with a host reference, and custom tuning.

Adjust the second stage notch filter automatically when the tuning-less function
is enabled or during execution of autotuning without a host reference,
autotuning with a host reference, and custom tuning.

[nxooo [Reserved parameter (Do not change))
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Pnag0 2 g(p)enirqoum during Force 0 ~ 10000 Imm/s | 10000 |Immediately| Setup
Pnag] 2 |Polarity Detection Speed 10 ~ 20000 0.1Hz 400 |Immediately | Tuning
Loop Gain
P42 2 |Polarity Detection Speed 15 ~ 51200 | 00Ims | 3000 |Immediately| Setup
Loop Integral Time Constant
Pn483 2 |Forward Force Limit 0 ~ 800 1% 30 |mmed|ate|y Setup
Pn484 2 Reverse Force Limit 0 ~ 800 1% 30 |mmed|ate|y Tuniﬂg
e ’ nger(ljty Detection Reference 0 ~ 100 Tmm/s 20 Immediately | Tuning
Pn486 2 |Polarity Detection Reference
Acceleration/ Deceleration 0 ~ 100 Tms 25 Immediately | Tuning
Time
Pn487 2 |Polarity Detecﬂon Constant 0 ~ 300 ms 0 Immediately | Tuning
Speed Time
Pn488 2 |Polarity Detection Reference | g5 5q ms 100 |Immediately | Tuning
Waiting Time
Pn48E 2 |Polarity Detection Range 1 ~ 65535 1mm 10 Immediately | Tuning
Pnag0 2 |Polarity Detection Load 0 ~ 20000 1% 100 |Immediately| Tuning
Pn495 2 |Polarity Detection
Confirmation Force 0 ~ 200 1% 100 Immediately | Tuning
Reference
Pn498 2 |Polarity Detection Allowable 0~ 30 Ideg 10 Immediately | Tuning
Error Range
Pn501 2 |Zero Clamping Level 0 ~ 10000 Tmin- (RPM) 10 Immediately | Setup
Pn502 2 |Rotation Detection Level 1~10000 IminRPM)| 20 | immediately | Setup
Speed Coincidence Tmin" (RPM)
Pn503 2 |Detection Signal Output 0~100 10 Immediately | Setup
Width
Pn506 o |Brake Reference-Servo OFF 0~50 10 ms 0 Immediately | Setup
Delay Time
Pn507 p |Brake Reference Qutput 0~10000  |1min"RPM)| 100  |Immediately| Setup
Speed Level
Pn508 o [Servo OFF-Brake Command | 45199 10 ms 50 | Immediately | Setup
Waiting Time
Momentary Power .
Pn509 2 Interruption Hold Time 20~ 50000 10 ms 20 Immediately | Setup
Classif
Parameter | . . . : Default When o
No. Size Name Setting Range | Setting Unit Setting Enabled |cant|o Type
0 P
2 |Input Signal Selections 1 0000 ~ 9991 - 0 After restart | Setup
E
n.O0O0OX |Reserved parameter (Do not change.) Type
1 [Reserved parameter (Do not change.) E/P
n.00OXO |Reserved parameter (Do not change.) Type
8  |Reserved parameter (Do not change.) E
n.O00OX0O [S/-ON(Servo on) signal Allcation Type
0 |Active when CN1-INO input signal is ON (closed).
PR50A 1 |Active when CN1-INT input signal is ON (closed).
2 |Active when CN1-IN2 input signal is ON (closed).
3 |Active when CN1-IN3 input signal is ON (closed).
4 |Active when CN1-IN4 input signal is ON (closed). P
5  |Active when CN1-IN5 input signal is ON (closed).
6 |Active when CN1-ING6 input signal is ON (closed).
7 |Active when CN1-IN7 input signal is ON (closed).
8 |The signal is always inactive.
9  |Thesignal is always active.
n.OXOO |[Reserved parameter (Do not change.) Type
8  [Reserved parameter (Do not change.)
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n.OX0O0O

/P-CON(Proportional Control signal Allcation

Type

0 |Active when CN1-INO input signal is ON (closed).

Active when CN1-INT input signal is ON (closed).

Active when CN1-IN2 input signal is ON (closed

Active when CN1-IN3 input signal is ON (closed

Active when CN1-IN4 input signal is ON (closed

Active when CN1-IN5 input signal is ON (closed

Active when CN1-IN6 input signal is ON (closed

== ===
— = = = ==

Active when CN1-IN7 input signal is ON (closed

The signal is always inactive.

Ol |N|o|uM|lw|No|—

The signal is always active.

nxXOoooO

v
O
=

(Forward Drive Prohibit) Signal Allocation

Type

Enable forward drive when CN1-INO input signal is ON (closed).

Enable forward drive when CN1-INT input signal is ON (closed).

Enable forward drive when CN1-IN2 input signal is ON (closed).

Enable forward drive when CN1-IN3 input signal is ON (closed

Enable forward drive when CN1-IN4 input signal is ON (closed

Enable forward drive when CN1-IN6 input signal is ON (closed

(

( ).

( ).
Enable forward drive when CN1-IN5 input signal is ON (closed).

( ).

( ).

Enable forward drive when CN1-IN7 input signal is ON (closed

Set the signal to always enable forward drive.

O|o N[O |~ fw = ]O

Set the signal to always prohibit forward drive.

E/P

Pn50B

Input Signal Selections 2 0000 ~ 9999 - After restart

Setup

n.Oooox

N-OT (Reverse Drive Prohibit) Signal Allocation

Type

Enable reverse drive when CN1-INO input signal is ON (closed).

Enable reverse drive when CN1-INT input signal is ON (closed).

Enable reverse drive when CN1-IN2 input signal is ON (closed

Enable reverse drive when CN1-IN3 input signal is ON (closed

Enable reverse drive when CN1-IN6 input signal is ON (closed

(

(
Enable reverse drive when CN1-IN4 input signal is ON (closed

(

(

(

Enable reverse drive when CN1-IN7 input signal is ON (closed

Set the signal to always enable forward drive.

0
1
2 ).
3 ).
4 ).
5 Enable reverse drive when CN1-IN5 input signal is ON (closed).
6 ).
7 ).
8
9

Set the signal to always prohibit forward drive.

E/P

n.00OXO

Reserved parameter (Do not change.)

Type

8 [Reserved parameter (Do not change.)

n.00X0O

/ALM-RST(Alram Reset) signal Allcation

Type

0 Active on signal edge when CN1-INO input signal changes form
OFF(open) to ON(closed).

Active on signal edge when CN1-INT input signal changes form

! OFF(open) to ON(closed).

Active on signal edge when CN1-IN2 input signal changes form
OFF(open) to ON(closed).

Active on signal edge when CN1-IN3 input signal changes form
OFF(open) to ON(closed).

Active on signal edge when CN1-IN4 input signal changes form
OFF(open) to ON(closed).

Active on signal edge when CN1-IN5 input signal changes form
OFF(open) to ON(closed).

Active on signal edge when CN1-IN6 input signal changes form
OFF(open) to ON(closed).

Active on signal edge when CN1-IN7 input signal changes form
OFF(open) to ON(closed).

8 |The signal is always inactive.

9 |The signal is always active.

n.OXgOd

/P-CL (Forward External Torque Limit Input) Signal Allocation

Type

0 |Active when CN1-INO input signal is ON (closed).

Active when CN1-INT input signal is ON (closed).

Active when CN1-IN2 input signal is ON (closed).

Active when CN1-IN3 input signal is ON (closed).

Active when CN1-IN5 input signal is ON (closed).

A lw|N|[—

( )
( )
Active when CN1-IN4 input signal is ON (closed).
( )
( )

Active when CN1-IN6 input signal is ON (closed).

E/P
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7 |Active when CN1-IN7 input signal is ON (closed).

8 [The signal is always inactive.

9 |The signal is always active.

nXODO0O |/N-CL (Reverse External Torque Limit Input) Signal Allocation Type
0~9 The allocations are the same as the /P-CL (Servo ON) signal
allocations.
Parameter | . : Settin Default When  |Classific
No. Sz NS SEiing) [REmgre Unitg Setting Enabled | ation e
2 |Input Signal Selections 3 0000 ~ 9999 - 8888 After | cetup | P
restart
n.0O00OX |[/SPD-D (Motor Direction) Signal Allocation Type
0 [Active when CN1-INO input signal is ON (closed).
1 Active when CN1-INT input signal is ON (closed).
2 Active when CN1-IN2 input signal is ON (closed).
3 Active when CN1-IN3 input signal is ON (closed).
4 |Active when CN1-IN4 input signal is ON (closed). P
5  |Active when CN1-IN5 input signal is ON (closed).
6 Active when CN1-IN6 input signal is ON (closed).
7 Active when CN1-IN7 input signal is ON (closed).
8  |Thessignal is always inactive.
Pn50C 9 [The signal is always active.
n.00OXO |/SPD-A (Internal Set Speed Selection Input) Signal Allocation Type
0~9 The allocations are the same as the /SPD-D (Motor Direction) signal p
allocations.
n.OXOO |/SPD-B (Internal Set Speed Selection Input) Signal Allocation Type
0~9 The allocations are the same as the /SPD-D (Motor Direction) signal p
allocations.
nXOOO |/C-SEL (Control Selection Input) Signal Allocation Type
0~9 The allocations are the same as the /SPD-D (Motor Direction) signal p
allocations.
. . After
2 |Input Signal Selections 4 0000 ~ 0999 - 0888 Setup | P
restart
n.OO00OX |[/ZCLAMP (Zero Clamping Input) Signal Allocation Type
0 [Active when CN1-INO input signal is ON (closed).
1 Active when CN1-INT input signal is ON (closed).
2 Active when CN1-IN2 input signal is ON (closed).
3 Active when CN1-IN3 input signal is ON (closed).
4 |Active when CN1-IN4 input signal is ON (closed). p
5  |Active when CN1-IN5 input signal is ON (closed).
6 Active when CN1-IN6 input signal is ON (closed).
7 Active when CN1-IN7 input signal is ON (closed).
8 |Thessignal is always inactive.
Pn50D 9  |Thesignal is always active.
n.O00OXO |/INHIBIT (Reference Pulse Inhibit Input) Signal Allocation Type
0~9 The allocations are the same as the /ZCLAMP (Zero Clamping Input) P
signal allocations.
n.OXOO |/G-SEL (Gain Selection Input) Signal Allocation Type
0~9 The allocations are the same as the /ZCLAMP (Zero Clamping Input) P
signal allocations.
nXOOO |/P-DET (Polarity Detection Input) Signal Allocation Type
0~9 The allocations are the same as the /ZCLAMP (Zero Clamping Input) p
signal allocations.
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Parameter
No.

Size

Name

When
Enabled

Setting

Setting Range Unit

Default Setting

Classific
ation

Type

Pn50E

Output Signal Selections 1 0000 ~ 6666 - 0

After
restart

Setup

n.O000OX

/COIN (Positioning Completion Output) Signal Allocation

Type

0

Output the signal from the CN1-OUTO(7 ~ 8) output terminal.

Output the signal from the CN1-OUT1(9 - 10) output terminal.

Output the signal from the CN1-OUT2(11 ~ 12) output terminal.

Output the signal from the CN1-OUT3(32 ~ 33) output terminal.

Output the signal from the CN1-OUT4(34 - 35) output terminal.

Output the signal from the CN1-OUT5(36 ~ 37) output terminal.

UM~ W=

Disabled (the above signal output is not used).

n.00OXOd

/N-CMP

(Speed Coincidence Detection Output) Signal Allocation

Type

0~6

The allocations are the same as the /COIN (Positioning Completion)
signal allocations.

n.OXgOd

/TGON (

Rotation Detection Output) Signal Allocation

Type

0~6

The allocations are the same as the /COIN (Positioning Completion)
signal allocations.

nXgood

/S-RDY (

Servo Ready) Signal Allocation

Type

0~6

The allocations are the same as the /COIN (Positioning Completion)
signal allocations.

Parameter
No.

Size

Name

When
Enabled

Setting

Setting Range Unit

Default Setting

Classifi
cation

Type

Pn50F

Output Signal Selections 2 0000 ~ 6666 - 0

After
restart

Setup

n.000OX

/CLT (Torque Limit Detection Output) Signal Allocation

Type

Output the signal from the CN1-OUTO(7 ~ 8) output terminal.

Output the signal from the CN1-OUT1(9 ~ 10) output terminal.

Output the signal from the CN1-OUT2(11 ~ 12) output terminal.

Output the signal from the CN1-OUT3(32 ~ 33) output terminal.

Output the signal from the CN1-OUT4(34 - 35) output terminal.

Output the signal from the CN1-OUT5(36 -~ 37) output terminal.

[© )N 1 NG (VSR |\ O}l BN (e

Disabled (the above signal output is not used).

n.0OXO

/VLT (Speed Limit Detection) Signal Allocation

Type

0~6

The allocations are the same as the /CLT (Torque Limit Detection
Output) signal allocations.

n.OXO0O

/BK (Brake Output) Signal Allocation

Type

0~6

The allocations are the same as the /CLT (Torque Limit Detection
Output) signal allocations.

nXgOOd

/WARN (Warning Output) Signal Allocation

Type

0~6

The allocations are the same as the /CLT (Torque Limit Detection
Output) signal allocations.

Pn510

Output Signal Selections 3 0000 ~ 6666 - 0

After
restart

Setup

n.ooox

/NEAR (Near Output) Signal Allocation

Type

0

Output the signal from the CN1-OUTO(7 ~ 8) output terminal.

Output the signal from the CN1-OUT1(9 ~ 10) output terminal.

Output the signal from the CN1-OUT2(11 ~ 12) output terminal.

Output the signal from the CN1-OUT3(32 - 33) output terminal.

Output the signal from the CN1-OUT4(34 -~ 35) output terminal.

Output the signal from the CN1-OUT5(36 ~ 37) output terminal.

(| |lWIN[—

Disabled (the above signal output is not used).

n.00OX0O

Encoder

C pulse output (/PGC) Signal Allocation

0~6 |The allocations are the same as the /NEAR (Near Output) signal allocations.

n.OXO0O

/PSELA (Reference Pulse Input Multiplication Switching Output) Signal
Allocation

Type

0~6

The allocations are the same as the /NEAR (Near Output) signal
allocations.

P
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nXooO0O

error alram output (ALM) Signal Allocation

0~6 |The allocations are the same as the /NEAR (Near Output) signal allocations.

Parameter Size Name Setting Range Setting Default é/r\fgglr:a Classificatio Tvoe
No. g Rang Unit Setting d n yP
0 P
: . After
2 |Input Signal Selections 5 0000 ~ 9999 - 0 restart Setup £
n.O00O0OX |Origin reset deceleration switch input (/DEC) Signal Allocation Type
0 [Active when CN1-INO input signal is ON (closed).
1 Active when CN1-INTinput signal is ON (closed).
2 Active when CN1-IN2 input signal is ON (closed).
3 |Active when CN1-IN3 input signal is ON (closed).
4 |Active when CN1-IN4 input signal is ON (closed).
5 Active when CN1-IN5 input signal is ON (closed).
6 Active when CN1-IN6 input signal is ON (closed).
7 |Active when CN1-IN7 input signal is ON (closed).
8 |The signal is always inactive.
9  |Thesignal is always active.
. n.O00OXO |External capture input 1 (/EXT1) Signal Allocation Type
Pn> 0~4 |The signal is always inactive.
5 Active when CN1-IN5 input signal is ON (closed). £
6 Active when CN1-IN6 input signal is ON (closed).
7 |Active when CN1-IN7 input signal is ON (closed).
8 ~C_|The signal is always inactive.
D |Active when CN1-IN5 input signal is ON (closed).
E Active when CN1-IN6 input signal is ON (closed). E
F |Active when CN1-IN7 input signal is ON (closed).
n.OXODO |External capture input 2 (/EXT2) Signal Allocation
0~F The allocations are the same as the /EXT1 (External capture input £
1) signal allocations.
nXOOO |External capture input 3 (/EXT3) Signal Allocation
0~F The allocations are the same as the /EXT1 (External capture input E
1) signal allocations.
Output Signal Inverse R ) After )
2 Settings 0 0000 ~ 1M 0000 restart Setup
n.000OX |Output Signal Inversion for CN1-OUTO(7, 8) Terminals
0  |Thesignal is not inverted.
1 The signal is inverted.
n.00X0O |Output Signal Inversion for CN1-OUTO(9, 10) Terminals
0  |Thesignal is not inverted.
Pn512 1 The signal is inverted.
n.OXODO |Output Signal Inversion for CN1-OUTO(11, 12) Terminals
0  |Thesignal is not inverted.
1 The signal is inverted.
nXOOO |Output Signal Inversion for CN1-OUT0(32, 33) Terminals
0  |Thesignal is not inverted.
1 The signal is inverted.
5 Output Signal Inverse 0000 ~ 0011 ) 0000 After Setup )
Settings 1 restart
n.000X |Output Signal Inversion for CN1-OUT0(34, 35) Terminals
0  |Thesignal is not inverted.
Pn513 1 The signal is inverted.

n.0OXO

Output Signal Inversion for CN1-OUT0(36, 37) Terminals

0

The signal is not inverted.

1

The signal is inverted.
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[n.0XO DO [Reserved parameter (Do not change.)

[nXO0DO0O [Reserved parameter (Do not change.)

Parameter
No.

Size

Name

Setting
Range

Setting
Unit

Default
Setting

When
Enabled

Classific
atinon

Type

Pn515

Input Signal Selections

0000 ~ 9999

8888

After
restart

Setup

n.000OX

SEN (Absolute Data Request Input) Signal Allocation

Type

Active when CN1-INO input signal is ON (closed).

Active when CN1-INT input signal is ON (closed).

Active when CN1-IN2 input signal is ON (closed

Active when CN1-IN3 input signal is ON (closed

Active when CN1-IN5 input signal is ON (closed

Active when CN1-IN6 input signal is ON (closed

~ |~ | = [ ===
— | = = = = =

Active when CN1-IN7 input signal is ON (closed

The signal is always inactive.

(
0
1
2
3
4 Active when CN1-IN4 input signal is ON (closed
5
6
7
8
9

The signal is always active.

n.0OXO

/PSEL (Reference Pulse Input Multiplication Switching Input) Signal Al

location

Type

0 Active when CN1-INO input signal is ON (closed).

Active when CN1-INT input signal is ON (closed).

Active when CN1-IN2 input signal is ON (closed).

Active when CN1-IN3 input signal is ON (closed).

Active when CN1-IN5S input signal is ON (closed).

Active when CN1-IN6 input signal is ON (closed).

( )
( )
Active when CN1-IN4 input signal is ON (closed).
( )
( )
( )

Active when CN1-IN7 input signal is ON (closed).

The signal is always inactive.

OV || fw|ro|—

The signal is always active.

In.OXoo

[Reserved parameter (Do not change.)

nXgOOd

Pulse input command signal Allocation

Type

0 Use Reference Pulse Input 0.

1 Use Reference Pulse Input 1.

2~9 |Use Reference Pulse Input 0.

Parameter
No.

Size

Default
Setting

Setting

Al Unit

Setting Range

When

Enabled

Classifica
tion

Type

Pn516

2 Input Signal Selections 6

1088
8888

0000 ~ 9999 -

After restart

Setup

n.Oooox

FSTP (Forced Stop Input) Signal Allocation

Type

Enable drive when CN1-INO input signal is ON (closed).

Enable drive when CN1-INT input signal is ON (closed)

Enable drive when CN1-IN2 input signal is ON (closed

Enable drive when CN1-IN3 input signal is ON (closed

Enable drive when CN1-IN5 input signal is ON (closed

( )
( )
Enable drive when CN1-IN4 input signal is ON (closed)
( )
( )

Enable drive when CN1-IN6 input signal is ON (closed

Enable drive when CN1-IN7 input signal is ON (closed)

o (Nfoju|M~lwN]|—=]O

stop).

Set the signal to always prohibit drive (always force the motor to

Set the signal to always enable drive (always disable fo
motor to stop).

rcing the

Enable drive when CN1-INO input signal is OFF (open).

Enable drive when CN1-INT input signal is OFF (open).

Enable drive when CN1-IN2 input signal is OFF (open).

Enable drive when CN1-IN4 input signal is OFF (open).

m|m|O|N|w|>| ©O

(open)
Enable drive when CN1-IN3 input signal is OFF (open).
(open)
(open)

Enable drive when CN1-IN5 input signal is OFF (open).

n.00OXO

Position deviation clear (CLR) Signal Allocation

Type

0 Active when CN1-INO input signal is ON (closed).

1 Active when CN1-INT input signal is ON (closed).
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2 Active when CN1-IN2 input signal is ON (closed).
3 Active when CN1-IN3 input signal is ON (closed).
4 Active when CN1-IN4 input signal is ON (closed).
5 Active when CN1-IN5 input signal is ON (closed).
6 Active when CN1-IN6 input signal is ON (closed).
7 Active when CN1-IN7 input signal is ON (closed).
8 The signal is always inactive.
9 The signal is always active.
n.OXOO  |Analog quantity "speed command" (VREF) Signal Allocation Type
Use the input signal of ANAO
1 Use the input signal of ANAT P
2~9 |The signalis always inactive.
nXOO0O Analog quantity "torque command" (TREF) Signal Allocation Type
0 Use the input signal of ANAO
1 Use the input signal of ANAT P
2~9 |The signal is always inactive.
2 |Input Signal Inverse 0000 ~ 1111 - 0000 | Afterrestart| Setup | -
Settings 1
n.O0O0OX |[Input Signal Inversion for CN1-INO Terminals
0 |The signalis not inverted.
1 The signal is inverted.
n.00OXO Input Signal Inversion for CN1-IN1 Terminals
0 |The signalis not inverted.
Pn517 1 |Thessignalis inverted.
n.OXO0O Input Signal Inversion for CN1-IN2 Terminals
0 |The signalis not inverted.
1 The signal is inverted.
nXOO0O Input Signal Inversion for CN1-IN3 Terminals
0 The signal is not inverted.
1 The signal is inverted.
Parameter : . . .| Default When Classifica
No. Size Name Setting Range Setting Unit Setting Enabled tion Type
o |InputSignalinverse 0000 ~ 1111 - 0000 |After restart | Setup | -
Settings 2
n.O0O00OX |Input Signal Inversion for CN1-IN4 Terminals
0 [Thesignalis not inverted.
1 The signal is inverted.
n.00OXO Input Signal Inversion for CN1-IN5 Terminals
0 [Thesignalis not inverted.
Pn518 1 The signal is inverted.
n.OX0O0O Input Signal Inversion for CN1-IN6 Terminals
0 [Thesignalis not inverted.
1 The signal is inverted.
nXO00O0O Input Signal Inversion for CN1-IN7 Terminals
0 The signal is not inverted.
1 The signal is inverted.
Motor-Load Position 1 reference
Pn51B 4 Deviation Overflow 0~1073741824 unit 1000 |Immediately | Setup
Detection Level
Position Deviation o .
Pn51E 2 Overflow Warning Level 10 ~100 1% 100 |Immediately | Setup
Pn520 4 |Position Deviation 1~1073741823 | | "ETETENCe | 5342880 [Immediately| Setup
Overflow Alarm Level unit
Positioning Completed R 1 reference )
Pn522 4 Width 0~1073741824 unit 7 Immediately | Setup
Pn524 4 Near Signal Width 1~1073741824 ! rezenrince 1073471418 Immediately| Setup

10-20




Position Deviation 1 reference
Pn526 4 Overflow Alarm Level at 1~1073741823 unit 5242880 | Immediately | Setup
Servo ON
Position Deviation
Pn528 2 Overflow Warning Level 10~100 1% 100  |Immediately| Setup
at Servo ON
Pn529 o |opeed Limit Level at 0~10000 | Imin"(RPM) | 10000 |Immediately| Setup
Servo ON
Multiplier per
Pn52A 2 Fullyclosed 0~100 1% 20 Immediately | Tuning
Rotation
Pn52B 2 Overload Warning Level 1~100 1% 20 Immediately | Setup
Base Current Derating at
Pn52C 2 Motor Overload 10 ~100 1% 100 | After restart| Setup
Detection
Pn52F 2 EAO”'W Display at 0000 ~ OFFF - OFFF  |Immediately| Setup
tartup
Program Jogging- 5 ) .
2 Related Seloctions 0000 ~ 0005 0000 |Immediately | Setup
n.ogox Program Jogging Operation Pattern
0 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
. (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
> movements in Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
Pn530 3 movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531 — Waiting time
4 [inPn535 — Reverse by travel distance in Pn531) x Number of movements in
Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531 — Waiting time
5 |inPn535 — Forward by travel distance in Pn531) x Number of movements in
Pn536
[n.00XO  |Reserved parameter (Do not change.) |
[n.OXODO  [Reserved parameter (Do not change.) |
[nXOOO  |Reserved parameter (Do not change.) |
Pn531 4 |ProgramJogging Travel | g 073749854 | Treference | 5o0ee | inmediately| Setup
Distance unit
Program Jogging 5 . .
Pn533 2 Movement Speed 1~10000 Tmin- (RPM) 500 |Immediately | Setup
Program Jogging
Pn534 2 Acceleration/ 2 ~10000 Tms 100 |Immediately | Setup
Deceleration Time
Program Jogging
Pn535 2 Waiting 0~10000 Tms 100 |Immediately | Setup
Time
Program Jogging R .
Pn536 2 Number of Movements 0~1000 1 Immediately | Setup
Parameter : : : .. | Default Classifica
No. Size  |Name Setting Range Setting Unit Setting When Enabled tion Type
Residual Vibration o )
Pn560 2 Detection Width 1~3000 0.1% 400 Immediately | Setup
PnS561 2 E)evveeﬁShOOt Detection 0~100 1% 100 | Immediately | Setup
Pn581 2 Zero Speed Level 1~10000 1mm/s 20 immediately Setup
Pn582 2 Speed Coincidence 1~100 1T mm/s 10
Detection Signal Immediately | Setup
Output Width
Pn583 2 Brake Reference 1~10000 1Tmm/s 10 )
o Immediately | Setup
utput
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Speed Level
Pn584 2 Speed Limit Level at 1~10000 1Tmm/s 10000 .
Immediately | Setup
Servo ON
Pn585 2 Program Jogging 1~10000 Tmm/s 50 .
Movement Speed Immediately | Setup
Pn586 2 Motor Running 1~100 1%/Max.s 0
Cooling peed Immediately | Setup
Ratio
Regenerative Resistor 3 '
Pn600 2 Capacity*?2 Depends on Type 10w 0 Immediately | Setup
Dynamic Brake Resistor
Pn601 2 Allowable Energy 0~65535 10J 0 After restart | Setup
Consumption
Pn603 2 Regenerative Resistance 0~65535 10 mQ 0 Immediately | Setup
Pn604 2 Dyn_amlc Brake 0~65535 10 mQ 0 After restart | Setup
Resistance
Parameter : : : .| Default Classific
No. Size Name Setting Range Setting Unit Setting When Enabled ation Type
Forward rotation side -1073741823 ~ 1reference P
Pne10 2 software limit value 1073741823 unit 0 After restart | Setup
Reverse side software -1073741823 ~ 1reference P
Ptz 2 |iimit value 1073741823 unit 0 | Afterrestart | Setup
Absolute encoder origin | -1073741823 ~ 1 reference P
Pnot4 2 position offset 1073741823 unit 0 After restart | Sefup
o [Program table mode 0000 ~ 01F3 . 0000 | Afterrestart | Setup | ©
selection
n.O000OX |Program step mode coordinate setting and movement method
0  |[Set coordinates in a straight line.
1 Set coordinates in rotation type. Set the movement method in the shortest
path.
5 Set coordinates in rotation type. Always set the movement method to
Forward.
3 Set coordinates in rotation type. Set the movement method all the way to
Reverse.
n.O00OXO |Automatically assign program steps (valid under rotation coordinates)
0 |Turn off automatic assignment of steps.
1 |Automatically assign 2 program steps.
2 |Automatically assign 3 program steps.
3 |Automatically assign 4 program steps.
Pn630 4 |Automatically assign 5 program steps.
5 |Automatically assign 6 program steps.
6 |Automatically assign 7 program steps.
7 |Automatically assign 8 program steps.
8 |Automatically assign 9 program steps.
9  |Automatically assign 10 program steps.
A |Automatically assign 11 program steps.
B |Automatically assign 12 program steps.
C  |Automatically assign 13 program steps.
D |Automatically assign 14 program steps.
E  |Automatically assign 15 program steps.
F  |Automatically assign 16 program steps.
[n.OXO0O [Reserved parameter (Do not change.) |
[nXODOO [Reserved parameter (Do not change.) |
. ' 10000 P
Pn631 »  |Hnear acceleration 1~ 65535 reference 100 After 1 sotup
parameters unit/s? restart
. . 10000 P
Pn632 o |Hnear deceleration 1~ 65535 reference 100 After 1 setup
parameters unit/s? restart
Pn633 o |Return to origin mode 0000 ~ 000F . 000H After | seup | P
selection restart
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n.000OX [Return to origin mode selection

0

Set current position to origin

1

After looking for the rising edge of NOT in the negative direction, look for
index in the positive direction.

2

After looking for the rising edge of POT in the forward direction, then look
for index in the reverse direction.

After looking for the rising edge of DEC in the forward direction, then look
for index in the reverse direction.

After looking for the rising edge of DEC in the positive direction, look for
index in the positive direction.

After looking for the falling edge of DEC in the negative direction, look for
index in the positive direction.

After looking for the rising edge of DEC in the negative direction, look for
index in the negative direction.

After looking for the rising edge of DEC in the positive direction, look for
index in the negative direction, and reverse when encountering Pot.

After looking for the rising edge of DEC in the positive direction, look for
index in the positive direction, and reverse when encountering Pot.

After looking for the falling edge of DEC in the forward direction, then look
for index in the reverse direction, and reverse when encountering Pot.

After looking for the falling edge of DEC in the positive direction, look for
index in the positive direction, and reverse when encountering Pot.

After searching for the rising edge of DEC in the negative direction, search
for index in the positive direction, and reverse when Not

After looking for the rising edge of DEC in the negative direction, look for
index in the negative direction, and reverse when Not

After looking for the falling edge of DEC in the negative direction, look for
index in the positive direction, and reverse when Not

E

After looking for the falling edge of DEC in the negative direction, look for
index in the negative direction, and reverse when Not

F

reserve

[n.0OXO [Reserved parameter (Do not change.)

[n.OXOO [Reserved parameter (Do not change.)

[nXODOO [Reserved parameter (Do not change.)

Pn634 Find reference switching 1~ 65535 ) 200 After Setup P
speed restart
Pn635 Leave reference 165535 - 100 After | ceryp | P
switching speed restart
) After P
Pn636 ZONE signal range 1~65535 - 100 Setup
restart
. ' After P
Input signal selection 7 0~9999 - 8888 restart Setup
n.000OX |Distribution of program start input (/PGM-START) signal
0 |Active when CN1-INO input signal is ON (closed).
1 |Active when CN1-INT input signal is ON (closed).
2 |Active when CN1-IN2 input signal is ON (closed).
3 |Active when CN1-IN3 input signal is ON (closed).
4 |Active when CN1-IN4 input signal is ON (closed).
5 |Active when CN1-IN5 input signal is ON (closed).
6 |Active when CN1-IN6 input signal is ON (closed).
7 |Active when CN1-IN7 input signal is ON (closed).
Pn640 8  |The signal is always inactive.
9

The signal is always active.

n.00OXO |Distribu

tion of program step change input (/PGM-STEP) signal

0~9

The allocations are the same as the /PGM-START (Distribution of program

start input signal) signal allocations.

[n.OXOO [Reserved parameter (Do not change.)

nXOOO |Distribu

tion of return-to-origin start input (/Home-START) signal

0~9

The allocations are the same as the /PGM-START (Distribution of program

start input signal) signal allocations.
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After

Input Signal Selections 8 0~9999 - 8888 restart Setup P
n.O000OX |Program step selects the assignment of the input 0 (/SELO) signal
0 |Active when CN1-INO input signal is ON (closed).
1 Active when CN1-INT input signal is ON (closed).
2 |Active when CN1-IN2 input signal is ON (closed).
3 |Active when CN1-IN3 input signal is ON (closed).
4 |Active when CN1-IN4 input signal is ON (closed).
5 |Active when CN1-IN5 input signal is ON (closed).
6 |Active when CN1-IN6 input signal is ON (closed).
7/ |Active when CN1-IN7 input signal is ON (closed).
8  |The signal is always inactive.
Pn641 9 |The signal is always active.
n.00OX0O |Distribution of program start input 1 (/SELT) signal
The allocations are the same as the /SELO (Program step selects the
0~9 . : - -
assignment of the input 0) signal allocations.
n.OXO0O |Distribution of program start input 2 (/SEL2) signal
The allocations are the same as the /SELO (Program step selects the
0~9 . . - )
assignment of the input 0) signal allocations.
nXOOO |Distribution of program start input 3 (/SEL3) signal
The allocations are the same as the /SELO (Program step selects the
0~9 . . - )
assignment of the input 0) signal allocations.
Output Signal Selections 0~ 6666 ) 6666 After Setup | P
restart
n.000OX |Distribution of current location zone output 0 (/ZONEO) signal
0 |The output terminals of CN1-OUTO(7,8) output the above signals.
1 |The output terminals of CN1-OUT0(9,10) output the above signals.
2 |The output terminals of CN1-OUTO(11,12) output the above signals.
3 |The output terminals of CN1-OUT0(32,33) output the above signals.
4 |The output terminals of CN1-OUT0(34,35) output the above signals.
5 |The output terminals of CN1-OUT0(36) output the above signals.
6 |Invalid (the above signal output is not used).
Pn642 e — : -
n.O00OXO |Distribution of current location zone output 1 (/ZONE1) signal
0-6 The allocations are the same as the /ZONEO (Distribution of current
location zone output 0 signal) signal allocations.

n.OXO0O |Distribution of current location zone output 2 (/ZONET) signal

0-6 The allocations are the same as the /ZONEO (Distribution of current
location zone output 0 signal) signal allocations.

nXOOO |Distribution of current location zone output 3 (/ZONET1) signal

0-6 The allocations are the same as the /ZONEO (Distribution of current
location zone output 0 signal) signal allocations.

Pgm step 0 mode 0000 ~ 0001 - 0001 After 1 seup | p

selection restart

n.000OX |Relative/absolute position selection
Pn700 0 |absolute position
1 [relative position

[nXXXO [Reserved parameter (Do not change.)

Pgm step O target -1073747823 ~ 1 reference After P
Pn701 position 1073741823 unit 0 restart Setup
Pn703 Pgm step 0 positioning 0~ 65535 100 ref_erence 100 After Setup P

speed unit/s restart

Pgm step 0 end 0000 ~ 0005 . 0000 After | serup | P

condition restart
Pn704 n.O0O0OX |Step condition

0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).

1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn705 Pgm step 0 Wait time 1~65535 1ms 0 After Setup P
restart
PR706 |Pgm step 0 Number of 1~ 65535 ) 1 After Setup P
00ps restart
Pn707 Pgm step 0 Next 115 ] 1 After Setup P
program step restart
Pgm step T mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn708 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change)) |
Pgm step 1 target -1073747823 ~ 1 reference After P
Pn709 position 1073741823 unit 0 restart Setup
Pn70B Pgm step 1 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 1 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn70C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn70D Pgm step 1 Wait time 1~ 65535 Tms 0 After | cerup | P
restart
PR70E |Pgm step 1 Number of 1~ 65535 ) 1 After Setup P
00ps restart
PR7OF Pgm step 1 Next 415 ] 1 After Setup P
program step restart
Pgm step 2 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn710 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change.) |
Pgm step 2 target -1073747823 ~ 1 reference After P
Pl position 1073741823 unit 0 restart Setup
Pn713 Pgm step 2 positioning 0 ~ 65535 100 reference 100 After Setu P
speed unit/s restart P
Pgm step 2 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
714 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn715 Pgm step 2 Wait time 1~65535 ms 0 After Setup P
restart
P76 |Pgm step 2 Number of 1~ 65535 ) 1 After Setup P
00ps restart
P77 Pgm step 2 Next 115 ] 1 After Setup P
program step restart
Pgm step 3 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn718 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change)) |
Pgm step 3 target -1073747823 ~ 1 reference After P
Pn719 position 1073741823 unit 0 restart Setup
P71B Pgm step 3 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 3 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn71C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn71D Pgm step 3 Wait time 1~65535 Ims 0 After | cerup | P
restart
PR71E |Pgm step 3 Number of 1~ 65535 ) 1 After Setup P
00ps restart
P71 Pgm step 3 Next 415 ] 1 After Setup P
program step restart
Pgm step 4 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn720 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change.) |
Pgm step 4 target -1073747823 ~ 1 reference After P
Pn72il position 1073741823 unit 0 restart Setup
Pn723 Pgm step 4 positioning 0 ~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 4 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
Pn724 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn725 Pgm step 4 Wait time 1~65535 ms 0 After Setup P
restart
PR726 |Pgm step 4 Number of 1~ 65535 ) 1 After Setup P
00ps restart
Pn727 Pgm step 4 Next 115 ] 1 After Setup P
program step restart
Pgm step 5 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn728 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change)) |
Pgm step 5 target -1073747823 ~ 1 reference After P
Pn729 position 1073741823 unit 0 restart Setup
Pn72B Pgm step 5 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 5 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn72C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn72D Pgm step 5 Wait time 1~ 65535 Tms 0 After | cerup | P
restart
Pn72E |Pgm step 5 Number of 1~ 65535 ) 1 After Setup P
00ps restart
PR7oF Pgm step 5 Next 415 ] 1 After Setup P
program step restart
Pgm step 6 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn730 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change.) |
Pgm step 6 target -1073747823 ~ 1 reference After P
Pn731 position 1073741823 unit 0 restart Setup
Pn733 Pgm step 6 positioning 0 ~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 6 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
Pn734 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn735 Pgm step 6 Wait time 1~65535 1ms 0 After Setup P
restart
Pn736 |Pgm step 6 Number of 1~ 65535 ) 1 After Setup P
00ps restart
Pn737 Pgm step 6 Next 115 ] 1 After Setup P
program step restart
Pgm step 7 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn738 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change)) |
Pgm step 7 target -1073747823 ~ 1 reference After P
Pn739 position 1073741823 unit 0 restart Setup
Pn73B Pgm step 7 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 7 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn73C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn73D Pgm step 7 Wait time 1~ 65535 Tms 0 After | erp | P
restart
Pn73E |Pgm step 7 Number of 1~ 65535 ) 1 After Setup P
00ps restart
PR73F Pgm step 7 Next 415 ] 1 After Setup P
program step restart
Pgm step 8 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn740 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change.) |
Pgm step 8 target -1073747823 ~ 1 reference After P
P74l position 1073741823 unit 0 restart Setup
Pn743 Pgm step 8 positioning 0 ~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 8 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
Pn744 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn745 Pgm step 8 Wait time 1~65535 Tms 0 réigit Setup P
Pn746 |Pgm step 8 Number of 1~ 65535 ) 1 After Setup P
00ps restart
Pgm step 8 Next . ] . After P
Pn7ar program step -1 ! restart Setup
Pgm step 9 mode After P
v 0000 ~ 0001 - 0001 et | Setup
n.O00O0OX |Relative/absolute position selection
Pn748 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change)) |
Pgm step 9 target -1073747823 ~ 1 reference After P
Pn749 position 1073741823 unit 0 restart Setup
Pn74B Pgm step 9 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 9 end After P
i 0000 ~ 0005 - 0000 et | Setup
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn74C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn74D Pgm step 9 Wait time 1~65535 Tms 0 After | cerup | P
restart
PR7AE |Pgm step 9 Number of 1~ 65535 ) 1 After Setup P
00ps restart
PR7AF Pgm step 9 Next 415 ] 1 After Setup P
program step restart
Pgm step 10 mode After P
v 0000 ~ 0001 - 0001 et | Setup
n.O00O0OX |Relative/absolute position selection
Pn750 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change.) |
Pgm step 10 target -1073747823 ~ 1 reference After P
Pn7o1 position 1073741823 unit 0 restart Setup
Pn753 Pgm step 10 positioning 0 ~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 10 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
Pn754 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).

10-29



3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

5  |Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn755 Pgm step 10 Wait time 1~65535 ms 0 After Setup P
restart
PR756 |Pgm step 10 Number of 1~ 65535 ) 1 After Setup P
00ps restart
Pn757 Pgm step 10 Next 115 ] 1 After Setup P
program step restart
Pgm step Tl mode 0000 ~ 0001 : 0001 After 1 sorip |
selection restart
n.O00O0OX |Relative/absolute position selection
Pn758 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change)) |
Pgm step 11 target -1073747823 ~ 1 reference After P
Pn759 position 1073741823 unit 0 restart Setup
Pn75B Pgm step 11 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step T end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn75C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn75D Pgm step 11 Wait time 1~65535 Tms 0 After | cerup | P
restart
PR75E |Pgm step 11 Number of 1~ 65535 ) 1 After Setup P
00ps restart
PR7SE Pgm step 11 Next 415 ] 1 After Setup P
program step restart
Pgm step 12 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn760 0 |absolute position
1 |relative position
[nXXXO [Reserved parameter (Do not change.) |
Pgm step 12 target -1073747823 ~ 1 reference After P
Pn761 position 1073741823 unit 0 restart Setup
Pn763 Pgm step 12 positioning 0 ~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 12 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
Pn764 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXO [Reserved parameter (Do not change.) |
Pn765 Pgm step 12 Wait time 1~65535 ms 0 After Setup P
restart
Pn766 Pgm step 12 Number of 1~ 65535 ) 1 After Setup P
loops restart
Pn767 Pgm step 12 Next 115 ] 1 After Setup P
program step restart
Pgm step 13 mode 0000 ~ 0001 : 0001 After 1 sorp |
selection restart
n.O00O0OX |Relative/absolute position selection
Pn768 0 |absolute position
1 |relative position
[nXXXO _[Reserved parameter (Do not change.) |
Pgm step 13 target -1073747823 ~ 1 reference After P
Pn769 position 1073741823 unit 0 restart Setup
Pn76B Pgm step 13 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 13 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn76C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn76D Pgm step 13 Wait time 1~65535 Ims 0 After | etup | P
restart
PR76E |Pgm step 13 Number of 1~ 65535 ) 1 After Setup P
00ps restart
PR76F Pgm step 13 Next 415 ] 4 After Setup P
program step restart
Pgm step 14 mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn770 0 |absolute position
1 |relative position
[nXXXDO [Reserved parameter (Do not change.) |
Pgm step 14 target -1073747823 ~ 1 reference After P
Pni7l position 1073741823 unit 0 restart Setup
Pn773 Pgm step 14 positioning 0 ~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 14 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
Pn774 n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
The step ends when position reference distribution is completed (DEN).
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Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)

turns ON (closed)

Execution waits for milliseconds after the /NEAR (NEAR Output ) signal

Execution waits for milliseconds after position reference distribution is
completed (DEN).

[nXXXDO [Reserved parameter (Do not change.) |
Pn775 Pgm step 14 Wait time 1~65535 ms 0 After Setup P
restart
PR776 Pgm step 14 Number of 1~ 65535 ) 1 After Setup P
loops restart
PR777 Pgm step 14 Next 115 ] 4 After Setup P
program step restart
Pgm step 15> mode 0000 ~ 0001 : 0001 After 1 sorp | P
selection restart
n.O00O0OX |Relative/absolute position selection
Pn778 0 |absolute position
1 |relative position
[nXXXO _[Reserved parameter (Do not change.) |
Pgm step 15 target -1073747823 ~ 1 reference After P
Pni79 position 1073741823 unit 0 restart Setup
Pn77B Pgm step 15 positioning 0~ 65535 100 reference 100 After Setup P
speed unit/s restart
Pgm step 15 end 0000 ~ 0005 . 0000 After | serup | P
condition restart
n.O0O0OX |Step condition
0 |The step ends when the /COIN (positioning completion output) signal
turns ON (closed).
1 |The step Ends when the /NEAR signal width is entered.
2 |The step ends when position reference distribution is completed (DEN).
Pn77C 3 |Execution waits for milliseconds after the /COIN (positioning completion
output) signal turns ON (closed)
4 |Execution waits for milliseconds after the /NEAR (NEAR Output ) signal
turns ON (closed)
5 |Execution waits for milliseconds after position reference distribution is
completed (DEN).
[nXXXO [Reserved parameter (Do not change.) |
Pn77D Pgm step 15 Wait time 1~ 65535 Tms 0 After | eryp | 7
restart
PR77E Pgm step 15 Number of 1~ 65535 ) 1 After Setup P
loops restart
PRT7E Pgm step 15 Next 415 ] 4 After Setup P
program step restart

*1. Percentage relative to motor rated torque.
*2. Normally set to "0". When an external regenerative resistor is used, set the capacity value (W) of the regenerative resistor.

*3. The upper limit value is the maximum output capacity (W) of the applicable servo drive.
*4, Effective after SENS_ON.
*5. Changing during operation will affect the command output, so please make changes while the command is stopped (DEN=1).

*6. The value is updated only when the instruction is stopped (DEN=1).
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Chapter11. Tuning Software ( ProTuner )

Using the host computer software (ProTuner), the following functions can be realized online:
 Parameter management: parameter setting and adjustment

« Status monitoring: Monitor the working status and related data of the servo system

« Use tracking: Use tracking for servo power, instructions, output current and other related data

« Auxiliary debugging: realize online auxiliary debugging of servo functions using the host computer

111 ProTuner Connect and login

1. Install the ProTuner debugging software on the PC

2. Connect the PC to the MiniUSB interface on the servo drive panel operator through a USB cable
Connection, the communication interface is shown in the picture on the right.

3. After the communication line is correctly connected, execute the ProTuner debugging software on the PC
(as shown in the picture).

When the [User Login] window is displayed, click the [Search] button (Figure 7).

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. After the connection is successful, the [System Monitoring] shortcut window (Figure 3) and [ProTuner] debugging window (Figure 4)
will be displayed. °

Connect X Connect X

System monitor %
Modbus Setting Modbus Setting
coM  [coms ] Baud  [19200 ] servo  [sca=====00 -] com  [coms ] Baud  [19200 ] sevo [sca=====00 |
see I oo |t S I A |
Slave |ServoDrive | Servomotor Axis name Siave |[ServoDrive’ | Sarvomotor Axis name 7-“ Parameter [ Y Tuning
) | T —— | =
I . Trace o Alarm I
|
|
| [ | rombice |
|
| [ Motor Running || Position Coincidence |
[ Serach Connsct Offline [ 10 State Table
Figure 1 Figure 2 Figure 3

At this time, the ProTuner debugging software is successfully connected.
* In the [ProTuner] debugging window, you can selectively monitor various statuses of the servo in each window.
* In the menu bar of the [ProTuner] debugging window, you can click the debugging shortcut button to enter the debugging

interface. »

communication
status status

Figure 4

11.2 Automatic Adjustment (No Upper-Level Commands)

Automatic Adjustment (No Upper-Level Commands) refers to the functionality where the servo unit operates autonomously
(reciprocating motion in both forward and reverse) without receiving commands from upper-level devices, and adjusts itself during
operation based on mechanical characteristics.

The automatic adjustment items are as follows:

» Moment of inertia ratio

« Gain adjustment (speed loop gain, position loop gain)

« Filter adjustments (torque command filter, notch filter)

« Friction compensation

* Anti-resonance control

« Vibration suppression
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Automatic Adjustment (No Upper-Level Commands) adjustment is explained.

« Automatic Adjustment (No Upper-Level Commands) Adjust based on the set speed loop gain (Pn100). If vibration occurs at the
beginning of adjustment, correct adjustment will not be possible. Please reduce the speed loop gain (Pn100) until the vibration no
longer occurs and then make adjustments.

Automatic Adjustment (No Upper-Level Commands) cannot be executed while the adjustment-free function is enabled (Pn170=
n.0 007 [Default Setting]). Please disable the adjustment-free function (Pn170 = n.00 O 00) before making adjustments. -
After executing Automatic Adjustment (No Upper-Level Commands), change the load status or transmission mechanism of the
machine, and set the "estimated moment of inertia" again. When executing Automatic Adjustment (No Upper-Level Commands),
please refer to the following setting parameters. If automatic adjustment is performed in a state other than the following (without
upper bit command), it may cause mechanical vibration and damage to the machine. »

Pn140 = n.0 000 (Not using model tracking control)

Pn160 = n.0 000 (Not using anti-resonance control)

Pn408 = n.0000 (Not using friction compensation, first-stage and second-stage notch filters)

NOTE: When using a digital operator, if the above parameters are not displayed, please select the setting to display all

parameters (Pn00B = n.0 0 07 and then power cycle the device.

mThings to confirm before execution

Before executing Automatic Adjustment (No Upper-Level Commands), please ensure the following settings are confirmed:
 Main Circuit Power supply must be ON

* There must be no over-travel.

 The system must be in the servo OFF state.

« Torque control must not be active.

« The gain switch must be set to manual gain switching (Pn139 = n.0 0 00).

The first gain must be selected.

« No error alarms or warnings should be present.

 STO must be in the OFF state *1.

The write protection setting for parameters must not be set to "Write Prohibited."

The adjustment-free function must be disabled (Pn170 = n.0 0 00), or if the adjustment-free function is enabled (Pn170 = n.O0 O O7), it
must be set to "Estimated Moment of Inertia."

» When executing in speed control mode, the mode selection must be set to 1.

*1: STO is an optional feature.

mOperation steps
1~ Confirm that the moment of inertia ratio has been set correctly (Pn103).
2 ~ Connect the servo drive, and in the ProTuner [System Diagnostics] window, click the [Tuning] button in the workspace (see Figure 5).

Alternatively, click the tuning shortcut button from the context menu in the [ProTuner] debugging window

3~ In the [Tuning] window, click the [Execute] button (see Figure 6).

4~ Enter the [Tuning Axis] window (see Figure 7).

« Select the [Automatic Adjustment] group.

 Choose [No Reference Input].

« Click the [Automatic Adjustment] button.

5~ Enter the [Automatic Adjustment Setting Conditions] T =
window (see Figure 8) and set the following: ot ot e i —

« [Switch Load Inertia (Load Quality) Estimation] field . [Foccize |

» [Mode Selection] field

» [Mechanism Selection] field

Pn103:Moment of intertia ratio

« [Distance] field ‘l!ﬂ
« [Adjustment Parameters] field x B
Then click [Next] O werirg [ = [ e |
Autotuning
System monitor X Reference input from controller
(O Position Reference Input
bt < —
11—yl . g
¥ P B roing e P—T . ]—'
A
S Trace (1] Alarm I - o
I. —_—
[ porn_| Fesion o | I
[ Motor Running || Position Coincidence | prme
| 1
Figure 5 Figure 6 Figure 7
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« Select to switch load moment of inertia (load mass)
estimation

Autotuning - Setting Conditions X 0 : Do not estimate moving inertia [Factory Setting]
» 1: Estimate moving inertia
Set conditions
(" Switching the load moment of inertia identification 3 « Mo de Selection
[O:A moment of intertia is not presumed Vl Mode .
J Select illustrate
(" Mode selection ~ election : '
Make standard gain adjustments. In
L [2:For positoning VIJ addition to gain adjustment, notch filter
A gain pecialized for positioning will be executed. In addition, the 1: standard | and low-frequency resonance

g can be d: Model foll g control, notch
filter, anti-resonance control, and vibration suppression can be adjusted.

suppression (Anti-resonance) are also
automatically adjusted.

[ Wechaniam selection R Make positioning-specific adjustments.
|2:Eall screw mechanism or linear motor vI In addltlon to galn ad_JUStment, mOdel
L , - ) > Location tracking control, notch filter, low-
o or e ok G i type ift'h'e"rse“is”z:;;plicable mechanism. ’ frequency resonance Suppression (Anti-
resonance) and vibration suppression
- are also automatically adjusted.
Dictarcs Perform positioning-specific
The moving range from the current value is specified. 3 Location adJUStmentS (a'dJUStmentS.t'hat fOCUs on
not overshooting). In addition to gain
; (Be careful ) )
393 | x1000 = [393000 | rreference units] ot to adjustment, notch filter, low-frequency
(-99990~99990) overshoot) resonance SUpprQSSiOh (Anti- '
e invalid (Rotation] reSOnance) and vibration suppression
L SR are also automatically adjusted.
{ Tuning parameters
« Institutional selection
[:]Stan tuning using the default settings n StitUti on al
\. selection illustrate
-Next _Cancel - -
- - ) ) Make adjustments suitable for
1: Belt drive o )
. low-rigidity mechanisms such as
mechanism X
belt mechanisms.
Make adjustments suitable for
2 : Ball screw highly rigid mechanisms such as
mechanism or ball screw mechanisms or linear
linear servo servo motors. Please select this
mechanism type if there is no corresponding
organization.
o Make adjustments suitable for
3 : rigid body . = ;
: highly rigid mechanisms such as
mechanism 2
rigid body systems.
« distance

« Adjust parameters

Specify the tuning parameters to use.

If the [Start adjustment with preset values] check box
is checked, adjustment will be performed after the
adjustment parameters are restored to the factory
condition.

Set the moving distance.
Movement range: -99990000 ~ +99990000 [reference unit]
Minimum setting scale of moving distance: 1000 [reference
unit]
Initial setting value:

Rotary servo motor approximately 3 turns

Direct drive servo motor approximately 0.3 turns

Linear servo motor about 90mm
Please set it to a value higher than the following value. In
addition, to ensure adjustment accuracy, it is
recommended to set the movement distance around the
initial setting value.

Rotary servo motor 0.5 turn

Direct drive servo motor 0.05 turn

Linear servo motor 5mm

6 ~ Enter the [Auto Adjustment] window

(0]
Click the [Servo On] button ( L==*_1 ). to energize the servo motor.

=
Next, click the [Start Adjustment] button ( )+ the servo motor rotates and the adjustment is performed.
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Servo ON

%Q

Start Tuning.

Autotuning - Automatic setting X Autotuning - Automatic setting X Autotuning - Automatic setting
‘Servo ON/OFF ‘Servo ON/OFF Senvo ON/OFF
- . Servo Ol a . senoon a senvo OFF
Servo OFF Servo OFF
Tuning Tuning - Tuning -
— ‘Start Tuning Stop Taning.
Mode selection Mode selection Mode selection
2:Far positon 2:For postion 2:For postion
Mechanism selecton Mechanism selecton Mechanism selecton
- 2:8all screw mechanism or linear motor {2:8al screw mechanism or linear motor 2:8all screw mechanism o finear motor
Distance Distance Distance
o in 393000 reference uns) Bt 393000 (reference units] 393000 reference units]
Az Antres Adj Antires Ady -
& [Rotatior] 2o [Roation] o [Rottior]
Vib Suppress Vib Suppress Vib Suppress.
[ pecutns | [ | [ ox | [Ccaat | [ Precnions_| [ | [o& | [Ccawl ] [ pecanins | = [Conat |

Automatically detects vibration generated during adjustment and makes optimal settings for the generated vibration. After the setting is

completed, the executed function box will light up.

7 ~ After the adjustment is completed, click the [Finish] button to return to the [Tuning Axis] window. At this point, the operation of

Automatic Adjustment (No Upper-Level Commands) is completed.

Common Error Alarms

1. Error alarm when powering on for the first time [A.810] Encoder backup error alarm:
Pn002 [Application Function Selections 21 :0100

n.OXOO

Encoder Usage

specifications.

0 Use the encoder according to encoder

1 Use the encoder as an incremental encoder.

encoder.

5 Use the encoder as a single-turn absolute

2.Error alarm when powering on for the first time [A.F10] The power line is missing a phase (in the Main Circuit PowerON state, one of the
L1, L2, and L3 phases has a low voltage state that lasts for more than 1 second)

Pn00Ob [Application Function Selections B] :0100

n.OXoO

Power Input Selection for Three-phase SERVOPACK

0 Use a three-phase power supply input.

supply input.

Use a three-phase power supply input as a
1 single-phase power

Common para Meters [x set parameter position]
1. Motor Direction Change

Pn000 [Basic Function Selections 0] : 0000 [ Factory settings]

n.OooOox

Movement Direction Selection

0 Use CCW as the forward direction. -

1 Use CW as the forward direction.
(Reverse Rotation Mode)

2. Rigid setting ( Pn100, Pn101, Pn102 ) and Inertia setting ( Pn103 )

ParraNrT(;ete Size Name Setting Range | Setting Unit | MR E
Pn100 2 Speed Loop Gain 10~ 20000 0.1Hz 400
Pn101 2 Speed Loop Integral 15~ 51200 0.01 ms 2000

Time Constant

Pn102 2 Position Loop Gain 10~ 20000 0.1/s 400

Pn103 2 Moment of Inertia Ratio | 0 ~ 20000 1% 100
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3. Control filter selection
Pn200 [Position Control Reference Form Selections] : 0000 [Factory settings ]
nXO00O0O Filter Selection
0  |Use the reference input filter for a line-driver signal. (1 Mpps max.)
1 Use the reference input filter for an open-collector signal. (200 page 6-31
kpps max.)
2 |Use reference input filter 2 for a line-driver signal. (1to 4 Mpps)

4. Electronic gear ratio setting
Pn20E [ Electronic Gear Ratio(Numerator)] :131072 [17 Bit encoder] ; 8388608 [23 Bit encoder]
Pn210 [Electronic Gear Ratio(Denominator)] 1000

5. Operation settings
Pn50A [Input Signal Selections 1] :
8881 ["Forward rotation side can be driven"; enable: power on enable]
0881 ["Forward rotation side can be driven"; enable : Enable forward drive when CN1-INO input signal is ON (closed).]

Pn50B [Input Signal Selections 2] : 8889 [ “Set the signal to always prohibit forward drive.” ]



Chapter12. Tuning

12.1 Overview and Flow of Tuning

Tuning is performed to optimize response by adjusting the servo gains in the servo driver.

The servo gains are set using a combination of parameters, such as parameters for the speed loop gain, position
loop gain, filters, friction compensation, and moment of inertia ratio. These parameters influence each other, so
you must consider the balance between them.

The servo gains are set to stable settings by default. Use the various tuning functions to increase the
response even further for the conditions of your machine.

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

( Stsrt of Tuning )

Initid Comfirmations to Ensuresafe Tuning

v

Perform the tuning-less function

Yes » End

Response Acceptable?

I Estimate the moment of inertia |

v

| Perform auto-tuning with or without host reference |

Yes » End

Response Acceptable?

Perform custom tuning
<Continues Vibration>
Adjust anti-resonance control
<Residual Vibration When Positioning>
Perform vibration suppression

yes » End

Response Acceptable?

4’| Perform manual tuning or the additional adjustment function

No

Response Acceptable?

End



12.1.1 Tuning Functions

The following table provides an overview of the tuning functions.

Tuning Function Outline Applicable Con Reference
trol Methods

This automatic adjustment function is designed to enable stable
Tuning-less Function | operation without servo tuning. This function can be used to obtain a | Speed control or  |Page 12-10
stable response regardless of the type of machine or changes in the

osition control
load. You can use it with the default settings. P

) The moment of inertia ratio is calculated by operat-ing the Speed control,
Moment of Inertia X e Page 12-13
S Servomotor a few times. position contral,

Estimation The moment of inertia ratio that is calculated here is used in other or torque control
tuning functions.
The following parameters are automatically adjusted in the internal
references in the servo driver during automatic operation.

. . «Gains (e.g., position loop gain and speed loop gain)
Autotuning without '
9 «Filters (torque reference filter and notch filters) Speed controlor  |page 12-20

Host Reference o . i,
«Friction compensation position control

*Anti-resonance control
«Vibration suppression

The following parameters are automatically adjusted with the
position reference input from the host controller while the machine
is in operation.

You can use this function for fine-tuning after you perform Position control Page 12-29
autotuning without a host reference.

«Gains (e.g., position loop gain and speed loop gain)
«Filters (torque reference filter and notch filters)
«Friction compensation

*Anti-resonance control

«Vibration suppression

Autotuning with Host
Reference

The following parameters are adjusted with the position reference
or speed reference input from the host controller while the
machine is in operation.

«Gains (e.g., position loop gain and speed loop gain)

«Filters (torque reference filter and notch filters) position control
«Friction compensation
«Anti-resonance control

Custom Tuning Speed control or Page 12-36

Anti-resonance This function effectively suppresses continuous vibration. Speed control or Page 12-44
Control Adjustment position control
Vibration Suppression | This function effectively suppresses residual vibra-tion if it occurs when| Position control Page 12-47
positioning.
Additional This function combines autotuning with custom tuning. You can Depends on the Page 12-51
Adjustment Function | use it to improve adjustment results. functions that you
use.
) . . ) Speed control,
Manual Tuning You can manually adjust the servo gains to adjust the response. oosition control, or Page 12-58
torque control
12.1.2 Diagnostic Tool
You can use the following tools to measure the frequency characteristics of the machine and set notch filters.
Diagnostic Tool Outline Applicable Control Reference
Methods
The machine is subjected to vibration to detect resonance Speed control,
Easy FFT frequencies. The measurement results are displayed only as position control, or Page 12-74
numeric data. torque control




12.2 Monitoring Methods

You can use the data tracing function of the ProTuner or the analog monitor signals of the servo driver for monitoring. If you perform custom

tuning or manual tuning, always use the above functions to monitor the machine operating status and servo driver signal waveform while you
adjust the servo gains.

Check the adjustment results with the following response waveforms.

* Position Control

Unit
[tem -
e Rotary Servomotor | Linear Servomotor
Torque reference %
Feedback speed min-! mm/s
Position reference speed min-! mm/s
Position deviation Reference units
* Speed Control
Unit
ltem -
Rotary Servomotor |  Linear Servomotor
Torque reference %
Feedback speed min-! mm/s
Reference speed min- mm/s
 Torque Control
Unit
[tem
Rotary Servomotor Linear Servomotor
Torque reference %
Feedback speed min-! mm/s




12.3 Precautions to Ensure Safe Tuning

/\ CAUTION

Observe the following precautions when you perform tuning.

+ Do not touch the rotating parts of the motor when the servo is ON.

+ Before starting the Servomotor, make sure that an emergency stop can be performed at any time.
» Make sure that trial operation has been successfully performed without any problems.

» Provide an appropriate stopping device on the machine to ensure safety.

Perform the following settings in a way that is suitable for tuning.

12.3.1 Overtravel Settings

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

12.3.2 Torque Limit Settings

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

12.3.3 Setting the Position Deviation Overflow Alarm Level

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

If the alarm level is set to a suitable value, the servo driver will detect excessive position deviation and will stop the Servomotor if the
Servomotor operation does not agree with the refer

ence.

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

You can calculate the position deviation from the position loop gain (Pn102) and the motor speed with the following formula.

* Rotary Servomotors

. o . Motor speed [min‘"] Encoder resolution™! Pn210
Position deviation [reference units] = x X
60 Pn102 [0.1/s/10*%*3 = Pn20E
* Linear Servomotors
Motor speed [mm/s] Resolution Pn210
Position deviation [reference units] = 3.3

Pn102 [0.1/s)/10 "= ™ Linear encoder pitch [um]/1,000 " "Pn20E



Position Deviation Overflow Alarm Level (Pn520) [setting unit: reference units]

* Rotary Servomotors
Maximum motor speed [min']  Encoder resolution”! Pn210
60 * Pn102 [0.1/5)/10°2*3 ™ Pn2oE

Pn520 > x (1.2t02)™

*1. Refer to the following section for details.

*2. When model following control (Pn140 = n. 1) is enabled, use the setting of Pn141 (Model Following Control Gain) instead of the setting of Pn102
(Position Loop Gain).

*3. To check the setting of Pn102 on the Digital Operator, change the parameter display setting to display all parameters (Pn00B = n. 1.

*4. The underlined coefficient “x (1.2to 2)" adds a margin to prevent an A.d00 alarm (Position Deviation Overflow) from occurring too frequently.

If you set a value that satisfies the formula, an A.d00 alarm (Position Deviation Overflow) should not occur during normal operation.
If the Servomotor operation does not agree with the reference, position deviation will occur, an error will be detected
, and the Servomotor will stop.

The following calculation example uses a Rotary Servomotor with a maximum motor speed of 6,000 and an encoder resolution of
16,777,216 (24 bits). Pn102 is set to 400.

Prspp 8000 16777216 1
MU= Te0 X a00110 (16

2,621,440 x 2

5,242,880 (default setting of Pn520)

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

Related Parameters

Position Deviation Overflow Alarm Level | Position |
Pn520 Setting Range Setting Unit Default Setting When Enabled Classification
1 ~ 1073741823 1 reference unit 5242880 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
A.dO0 Position Deviation This alarm is displayed when the position deviation exceeds the set-ting of
Overflow Pn520 (Position Deviation Overflow Alarm Level).

12.3.4 Vibration Detection Level Setting

You can set the vibration detection level (Pn312) to more accurately detect A.520 alarms (Vibration Alarm) and A.911 warnings (Vibration)
when vibration is detected during machine operation.

Set the initial vibration detection level to an appropriate value. Refer to the following section for details.



12.3.5 Setting the Position Deviation Overflow Alarm Level at Servo ON

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

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

Related Parameters

Position Deviation Overflow Alarm Level at Servo ON | Position |
Pn526 Setting Range Setting Range Default Setting When Enabled Classification
1 ~ 1073741823 1 reference unit 5242880 Immediately Setup
Position Deviation Overflow Warning Level at Servo ON | Position |
Pn528 Setting Range Setting Range Default Setting When Enabled Classification
10 ~ 100 1% 100 Immediately Setup
Speed Limit Level at Servo ON | Position |
Pn529 Setting Range Setting Range Default Setting When Enabled | Classification
0 ~ 10000 1min 10000 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
Position Deviation This alarm occurs if the servo is turned ON after the position deviation
A.dOT Overflow Alarm at Servo | exceeded the setting of Pn526 (Position Deviation Overflow Alarm Level at
ON Servo ON) while the servo was OFF.

If position deviation remains in the deviation counter, the setting of Pn529 or
Pn584 (Speed Limit Level at Servo ON) will limit the speed when the servo is
turned ON. This alarm occurs if reference pulses are input and the setting of
Pn520 (Position Deviation Overflow Alarm Level) is exceeded.

Position Deviation
Overflow Alarm for Speed
Limit at Servo ON

A.d02

Refer to the following section for information on troubleshooting alarms.



12.4 Tuning-less Function

The tuning-less function performs autotuning to obtain a stable response regardless of the type of machine or changes
in the load. Autotuning is started when the servo is turned ON.

/\\ CAUTION

« The tuning-less function is disabled during torque control.

- The Servomotor may momentarily emit a sound the first time the servo is turned ON after the Servomotor is connected to the
machine. This sound is caused by setting the automatic notch filter. It does not indicate a problem. The sound will not be emitted from
the next time the servo is turned ON.

« The Servomotor may vibrate if it exceeds the allowable load moment of inertia.

If that occurs, set the tuning-less load level to 2 (Pn170 = n.2 ) or reduce the tuningless rigidity level (Pn170=n. X ).

- To ensure safety, make sure that you can perform an emergency stop at any time when you execute the tuning-less function.

12.4.1 Application Restrictions

The following application restrictions apply to the tuning-less function.

Function Executable * Remarks

Vibration Detection Level 0 -

Initialization

Moment of Inertia Estimation x Disable the tuning-less function (Pn170 = n. 0) before you execute
moment of inertia estimation.

Autotuning without Host y Disable Fhe tgnmgfless function (Pn170 = n. 0) before you execute
autotuning without a host reference.

Reference

Autotuning with Host Reference x -

Custom Tuning x -

Anti-Resonance Control x -

Adjustment

Vibration Suppression x -

EasyFFT 0 The tuning-less function is disabled while you execute Easy FFT and
then it is enabled when Easy FFT has been completed.

*0: Yes  x: No

12.4.2 Operating Procedure

The tuning-less function is enabled in the default settings. No specific procedure is required. You can use the following parameter to
enable or disable the tuning-less function.

Parameter Meaning When Enabled|  Classification
n.0O0oo Disable tuning-less function.
n.oool

[default setting] Enable tuning-less function.

Pn1/0  'ngoooo
[default setting]

n.OOolg Use for speed control and use host controller for
position control.

When you enable the tuning-less function, you can select the tuning-less type. Normally, set
Pnl14Fton. 2  (Use tuning-less type 3) (default setting).

If compatibility with previous models is required, set Pn14Fton. 0  (Use tuning-less type 1)
orn. 1 (Usetuning-less type 2).

After restart Setup
Use for speed control.

Parameter Meaning When Enabled|  Classification
n.Ooog Use tuning-less type 1.
Pn14F n.00o1o After restart Tuning

[default setting | Use tuning-less type 2. (The noise level is improved

more than with tuning-less type 1)




Tuning-less Level Settings
If vibration or other problems occur, change the tuning-less levels. To change the tuning-less
levels, use the Protuner.

€ Preparations
Always check the following before you set the tuning-less levels.

* The tuning-less function must be enabled (Pn170 = n. 1.

€  Procedure
Use the following procedure to set the tuning-less levels.
In addition to the following procedure, you can also set the parameters directly. Refer to Related Parameters, below,

for the parameters to set.

1. Select from the menu bar on the Protuner main screen [Setup] - [Response Level Setting] -
Setting [Response Level Setting] in the Menu Dialog Box.

2. Clickthe [ A Jor [ ¥ ] Button to adjust the tuning-less level setting. Increase the tuning-less level setting to increase

the response. Decrease the tuning-less level setting to suppress vibration. The default response level setting is 4.
Tuning-less Level Description

i Responselevel:High
"G
v

4" [default setting ]
ngr
wyn

" Response level: Low

3. Click the Completed Button.
The adjustment results will be saved in the servo driver.

¢ Related Parameters

B Tuning-less Rigidity Level

Parameter Description When Enabled Classification
n.O000O Tuning-less rigidity level O (low rigidity)
n.O100 Tuning-less rigidity level 1
n.0200 Tuning-less rigidity level 2
n.O300 Tuning-less rigidity level 3
Pn170 BeDfaiEsEﬁing ] Tuning-less rigidity level 4 immeciately Setup
n.O0500 Tuning-less rigidity level 5
n.o6e00 Tuning-less rigidity level 6
n.O’00 Tuning-less rigidity level 7 (high rigidity)

B Tuning-less Load Level

Parameter Description When Enabled Classification
n.0O0O0O Tuning-less load level 0
n.1 4
Pn170 [deguE sl,]etting ] Tuning-less load level 1 Immediately Setup
n2000 Tuning-less load level 2




12.4.3 Troubleshooting Alarms

An A.521 alarm (Autotuning Alarm) will occur if a resonant sound occurs or if excessive vibration occurs during position
control. If an alarm occurs, implement the following measures.

* Resonant Sound

Decrease the setting of Pn170 = n.X or the setting of Pn170 = n. X
* Excessive Vibration during Position Control
Increase the setting of Pn170 = n.X or decrease the setting of Pn170 = n. X

12.4.4 Parameters Disabled by Tuning-less Function

[tem Parameter Name Parameter Number
Speed Loop Gain Pn100 Pn104
Second Speed Loop Gain
Speed Loop Integral Time Constant Pn101 Pn105
Gain-Related Parameters | Second Speed Loop Integral Time Constant
Position Loop Gain Pn102 Pn106
Second Position Loop Gain
Moment of Inertia Ratio Pn103
Advanced Control- | Anti-Resonance Control Selection Pn160=n.0 00X
Related arameters

The tuning-less function is disabled during torque control, Easy FFT, and mechanical analysis for a vertical axis. The gain-related parameters in the
above table are enabled for torque control, Easy FFT, and mechanical analysis. Of these, Pn100, Pn103, and Pn104 are enabled for torque control.

12.4.5 Automatically Adjusted Function Setting

You can also automatically adjust notch filters.

Normally, set Pn460 to n. 1 (Adjust automatically) (default setting). Vibration is automatically detected and a notch

filter is set. Set Pn460ton. 0 (Do not adjust automatically) only if you do not change the setting of the notch filter before you
execute the tuning-less function.

Parameter Meaning When Enabled Classification
Do not adjust the second stage notch filter
n.0000 automatically when the tuning-less function is
enabled or during execution of autotuning
Pn460 without a host reference, autotuning with a host Immediately Tuning

reference, and custom tuning.

Adjust the second stage notch filter automati
cally when the tuning-less function is enabled or
during execution of autotuning without a host
reference, autotuning with a host reference, and
custom tuning.

n.olgoo

[default setting]

12.4.6 Related Parameters

The following parameters are automatically adjusted when you execute the tuning-less function.

Do not manually change the settings of these parameters after you have enabled the tuning-less function.

Parameter Name
Pn401 First Stage First Torque Reference Filter Time Constant
Pn40C Second Stage Notch Filter Frequency
Pn40D Second Stage Notch Filter Q Value




12.5 Estimating the Moment of Inertia

This section describes how the moment of inertia is calculated.
The moment of inertia ratio that is calculated here is used in other tuning functions. You can also estimate the moment
of inertia during autotuning without a host reference. Refer to the following section for the procedure.

12.5.1 Outline

The moment of inertia during operation is automatically calculated by the servo driver for round-trip forward and reverse)
operation. A reference from the host controller is not used.

The moment of inertia ratio (i.e., the ratio of the load moment of inertia to the motor moment of inertia) is a basic parameter
for adjusting gains. It must be set as accurately as possible. Although the load moment of inertia can be calculated from the
weight and structure of the mechanisms, doing so is very troublesome and calculating it accurately can be very difficult with
the complex mechanical structures that are used these days. With moment of inertia estimation, you can get an accurate load
moment of inertia simply by operating the Servomotor in the actual system in forward and reverse a few times.

The Servomotor is operated with the following specifications.

* Maximum speed: +1,000 min-1 (can be changed)
* Acceleration rate: +20,000 min-1/s (can be changed)
* Travel distance: +2.5 rotations max. (can be changed)

P ﬂ ﬂ Movement
T

i References

Responses

Travel distance
NOTE: Execute moment of inertia estimation
after jogging to a position that ensures a

suitable range of motion.

12.5.2 Restrictions

The following restrictions apply to estimating the moment of inertia.

Systems for which Execution Cannot Be Performed

* When the machine system can move only in one direction
* When the range of motion is 0.5 rotations or less

Systems for Which Adjustments Cannot Be Made Accurately

* When a suitable range of motion is not possible

* When the moment of inertia changes within the set operating range

* When the machine has high dynamic friction

* When the rigidity of the machine is low and vibration occurs when positioning is performed

* When the position integration function is used

* When proportional control is used

NOTE:If you specify calculating the moment of inertia, an error will occur if the /P-CON (Proportional Control) signal changes to specify the

proportional action during moment of inertia estimation



* When mode switching is used

NOTE:If you specify moment of inertia estimation, mode switching will be disabled and PI control will be used while the moment of
inertia is being calculated. Mode switching will be enabled after moment of inertia estimation has been completed.

* When speed feedforward or torque feedforward is input

Preparations

Always check the following before you execute moment of inertia estimation.

e Thema

in circuit power supply must be ON.

* There must be no overtravel.

* The servo must be OFF.

* The control method must not be set to torque control.

* The gain selection switch must be set to manual gain selection (Pn139 = n. 0).
* The first gains must be selected.

* There must be no alarms or warnings.

* There must be no hard wire base block (HWBB).

» The parameters must not be write prohibited.

* The tuning-less function must be disabled (Pn170 = n. 0).

12.5.3 Applicable Tools

The following table lists the tools that you can use to estimate the moment of inertia.

Tool Fn No./Function Name | Operating Procedure Reference
Panel Operator You cannot estimate the moment of inertia from the Panel Operator.
Protuner [Tuning] - [Tuning] | Operating Procedure

12.5.4 Operating Procedure

Use the following procedure to estimate the moment of inertia ratio.

/NWARNING

Estimating the moment of inertia requires operating the Servomotor and therefore presents hazards. Observe the

following precautions.

* Confirm safety around moving parts.
This function involves automatic operation with vibration. Make sure that you can perform an emergency stop (to turn
OFF the power supply) at any time. There will be movement in both directions within the set range of movement. Check

the range of movement and the directions and implement protective controls for safety, such as the overtravel functions. °

/\ CAUTION

Be aware of the following points if you cancel the moment of inertia estimation while the Servomotor is operating.

* If you cancel operation with the Servo OFF Button, the Servomotor will stop according to setting of the Servo OFF stopping
method (Pn001 = n. X).

* If you cancel operation with the Cancel Button, the Servomotor will decelerate to a stop and then enter a
zero-clamped state.

1. Select Tuning in the Menu Dialog Box.

The Tuning Dialog Box will be displayed.

Servo Jog Tuning Trace




2. Click the OK Button.

Using thi vhie the motor i isd
sure to carefully read 2 g this function. Specal taken for the
following.

1Before executing this function, make sure that the emergency stop(poer off) can be activated when needed.

Before excuting this function, make sure top (power

2. Confirm the safety of the area adjoining the drive uint.

this that in the motor
for safe safety in th ther
‘movement.
3 that the motor.
Be sure to retur to the origin oper
Running the motor without resetting the d to d nger
4.When the i d for vertial axis, check the safety of the
system,
When the moment of inertia (mass) for a vertical anis, level
not drop when the servo s turned off.

5.Set the moment of inertia (mass) ratio first.

ing.
Be sure to set the ratio. The setting can be performed from the Tuning window.
6.1f vibration is generated, execute custom tuning.
Lower the

Y

3. Click the Execute Button.
rTuning X




(1) [Speed Loop Setting]

Make the speed loop settings in this area.

If the speed loop response is too bad, it will not be possible to measure the moment of inertia ratio accurately.

The values for the speed loop response that are required for moment of inertia estimation are set for the default settings.

It is normally not necessary to change these settings. If the default speed loop gain is too high for the machine (i.e., if vibration
occurs), lower the setting. It is not necessary to increase the setting any farther.

(2) [ldentification Start Level]

This is the setting of the moment of inertia calculation starting level.

If the load is large or the machine has low rigidity, the torque limit may be applied, caus-ing moment of inertia estimation to fail.
If that occurs, estimation may be possible if you double the setting of the start level.

(3) [Reference Selection]

Either select the reference pattern for estimation processing from the box, or set the val-ues in the Detailed Setting
Group. Generally speaking, the larger the maximum acceler-ation rate is, the more accurate the moment of inertia
estimation will be.

Set the maximum acceleration range within the possible range of movement considering the gear ratio, e.g., the
pulley diameters or ball screw pitch.

(4) [Confirm]

Click this button to display the Reference Confirmation Dialog Box.

Reference confirmation X

Moving distance  |1.00 [Rotation]

Driving pattern

[]

V:Speed 500.00 [min-1]
T1:Acceleration time 50 [ms]
T2:Constant-speed time 100 [ms]
Total operation time 1400 [ms]

(5) [Detailed Setting]

You can change the settings by moving the bars or directly inputting the settings to cre-ate the required reference pattern.

(6) [Next]

(7) [Cancel]
Click this button to return to the Tuning Dialog Box.

/\ CAUTION

- The travel distance is the distance for one operation in the forward or reverse direction. During multiple operations,
the operation starting position may move in one direction or the other. Confirm the possible operating range for
each measurement or operation.

- Depending on the parameter settings and the moment of inertia of the machine, overshooting and undershooting may
occur and may cause the maximum speed setting to be exceeded temporarily. Allow sufficient leeway in the settings.

NOTE: Estimating the moment of inertia ratio cannot be performed correctly if the torque limit is activated. Adjust the limits or
reduce the acceleration rate in the reference selection so that the torque limit is not activated. -



5. Click the Next Button.
The Reference Transmission Dialog Box will be displayed.

6. Click the Start Button

1)

(2)

(1) [Start]
The reference conditions will be transferred to the servo driver. A progress bar will show the progress of
the transfer.

@ [Cancel]
The Cancel Button is enabled only while data is being transferred to the servo driver. You cannot use it after
the transfer has been completed.

(3) [Back]
This button returns you to the Condition Setting Dialog Box. It is disabled while data is being transferred.

(4) [Next]
This button is enabled only when the data has been transferred correctly. You
cannot use it if an error occurs or if you cancel the transfer before it is completed.
Click the Next Button to display the Operation/Measurement Dialog Box.

(5) [Cancel]
This button cancels processing and returns you to the Tuning Dialog Box.

7. Click the Next Button.
The Operation/Measurement Dialog Box will be displayed.

8. Click the Servo On Button.

9. Click the Forward Button.
The Servomotor shaft will rotate in the forward direction and the measurement will start.



10. Click the Reverse Button.
The Servomotor shaft will rotate in the reverse direction and the measurement will start. After the measurement and data

transfer have been completed, the Forward Button will be displayed in color.

11. Repeat steps 8 to 9 until the Next Button is enabled.

Measurements are performed from 2 to 7 times and then verified. The number of measurements is displayed in upper left
corner of the dialog box.

12. When the measurements have been completed, click the Servo On Button to turn OFFthe servo.
13. Click the Next Button.
The Write Results Dialog Box will be displayed.

14. Click the Writing Results Button.

Write result X

Codition Setting L2 Reference uSSi - O b - Write Result

Writes the Identified Moment of Inertia Ratio

=28

Identified Moment of Inertia Rato Pn103:Moment of Inertia Ratio
- - .
o\
(2) ol
Witing Result

T T

| I
(4) (3)

(N[ Identified Moment of Inertia Ratio]

The moment of inertia ratio that was found with operation and measurements is dis-played here.
(2) [Writing Results]

If you click this button, Pn103 (Moment of Inertia Ratio) in the servo driver is set to the value that is

displayed for the identified moment of inertia ratio.
(3) [Pn103: Moment of Inertia Ratio Box]

The value that is set for the parameter is displayed here.

After you click the Writing Results Button, the value that was found with operation andmeasurements will be displayed as

the new setting. *

(D[Finish]
(5) [Cancel]

This button will return you to the Tuning Dialog Box.

15. Confirm that the Identified Moment of Inertia Ratio Box and the Pn103: Moment of Inertia Ratio Box show the
same value and then click the Finish Button.

16. Click the Execute Button.

Servo Reset X

The software reset function will be excuted.

The servopack will stop responding for approximately 5 seconds
afte the function begins.

If the setting of the moment of inertia ratio (Pn103) was changed, the new value will be saved and the Tuning Dialog
Box will be displayed again. -



12.6 Autotuning without Host Reference

This section describes autotuning without a host reference.

¢ Autotuning without a host reference performs adjustments based on the setting of the speed loop gain (Pn100). Therefore,
precise adjustments cannot be made if there is vig)ration when adjustments are started. Make adjustments after lowering
SN the speed loop gain (Pn100) until vibration is eliminated.
@~ * You cannot execute autotuning without a host reference if the tuning-less function is enabled
(Pn170 =n. 1 (default setting)). Disable the tuning-less function (Pn170 = n. 0) before you execute
autotuning without a host reference.

. tlﬁzgughaer;ée tpeam cplne load %ondltl%ns or drive system after you e ecute aut .tunwg Wlt20.¥1 a host fg;gnge and

e autotuning without a host re nce with mome ertia estimation cifi use Wi
gaaar%eg%r s%%%ln s. |t you exXecute autotunslng \Aﬁ{ﬁou% a host reference *gr any other cond? |ons,%ﬂ’e machine may \r}i%rate
nd may be dam-aged:

Pn140 = n. 0 (Do not use model following control.)

Pn160 = n. 0 (Do not use anti-resonance control.)

Pn408 =n.00 O (Disable friction compensation, first stage notch filter, and second stage

notch filter.)

NOTE: If you are using the Digital Operator and the above parameters are not displayed, change the parameter display
setting to display all parameters (Pn0OOB = n. 1) and then turn the power supply OFF and ON again.

12.6.1 Qutline

The following items are adjusted automatically.

* Moment of inertia ratio

* Gains (e.g., speed loop gain and position loop gain)
* Filters (torque reference filter and notch filters)

* Friction compensation

- Anti-resonance control

* Vibration suppression (only for mode 2 or 3)

The Servomotor is operated with the following specifications.

Maximumn speed | Rated motor speed x 2/3

Rated motor torque: Approx. 100%

Acceleration i ) N )
NOTE: The acceleration torque depends on the setting of the moment of inertia ratio
lemjue (Pn103), and the influences of machine friction and external disturbance. -
Rotary Servomotors You can set the desired travel distance. The default setting is for
Travel Distance a value equivalent to 3 Servomotor shaft rotations.
Direct Drive Servomotors You can set the desired travel distance. The default setting is for
a value equivalent to 0.3 rotations.

Rated motor speed

x 2/3
w Time t
Travel di
O References fevel distance Rated motor speed
x 2/3
Responses

Motor rated torque: —
Approx. 100%

ﬂj Time t

Travel distance Motor rated torque: L
Approx. 100%

Example of Automatic Operation Pattern
NOTE: Execute autotuning without a host reference after jogging to
a position that ensures a suitable range of motion. -



/N WARNING

- Autotuning without a host reference requires operating the Servomotor and therefore presents hazards.
Observe the following precaution.

¢ Confirm safety around moving parts.
This function involves automatic operation with vibration. Make sure that you can perform an emergency stop (to turn
OFF the power supply) at any time. There will be movement in both directions within the set range of movement. Check
the range of movement and the directions and implement protective controls for safety, such as the overtravel functions.

12.6.2 Restrictions

The following restrictions apply to autotuning without a host reference.

Systems for Which Execution Cannot Be Performed

When the machine system can move only in one direction
When the range of motion is 0.5 rotations or less

Systems for Which Adjustments Cannot Be Made Accurately

When a suitable range of motion is not possible

When the moment of inertia changes within the set operating range

When the machine has high friction

When the rigidity of the machine is low and vibration occurs when positioning is performed

When the position integration function is used

When proportional control is used

NOTE: If you specify calculating the moment of inertia, an error will occur if the /P-CON (Proportional Control) signal changes to specify
the proportional action during moment of inertia estimation.

When mode switching is used

NOTE:If you specify moment of inertia estimation, mode switching will be disabled and PI control will be used while the moment of
inertia is being calculated. Mode switching will be enabled after moment of inertia estimation has been completed. -

When speed feedforward or torque feedforward is input
When the positioning completed width (Pn522) is too narrow

Preparations
Always check the following before you execute autotuning without a host reference.

The main circuit power supply must be ON.

There must be no overtravel.

The servo must be OFF

The control method must not be set to torque control.

The gain selection switch must be set to manual gain selection (Pn139 = n. 0).

The first gains must be selected.

There must be no alarms or warnings.

There must be no hard wire base block (HWBB).

The parameters must not be write prohibited.”

The tuning-less function must be disabled (Pn170 = n. 0), or the tuning-less function must be enabled
(Pn170 = n. 1) (default setting) and moment of inertia estimation must be specified. ”

If you execute autotuning without a host reference during speed control, set the mode to 1.

NOTE: If you start autotuning without a host reference while the servo driver is in speed control for mode 2 or 3, the
servo driver will change to position control automatically to perform autotuning without a host reference.
The servo driver will return to speed control after autotuning has been completed. -

Reference pulse input multiplication switching is disabled during autotuning without a host reference.




12.6.3 Applicable Tools

Tool Fn No./Function Name Operating Procedure Reference

Panel Operator - You cannot perform autotuning without a host

reference from the Panel Operator.

Digital Operator Fn201

Operator Operating Manual

Protuner [Tuning] - [Tuning] Operating Procedure

12.6.4 Operating Procedure

Use the following procedure to perform autotuning without a host reference.

/\ CAUTION

- If ¥fou specify not estimating the moment of inertia, set the moment of inertia ratio (Pn103) correctly. If the setting greatly
differs from the actual moment of inertia ratio, normal control of the machine may not be possible, and vibration may

result. °

- Ifyou are using a SC3 If you are using a * set the mode selection to 1. If 2 or 3 is selected for the mode, correct phase control
may not be possible.

Confirm that the moment of inertia ratio (Pn103) is set correctly.

Select Tuning in the Menu Dialog Box.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

Click the OK Button.

0 Warning

This function executes tuning for the Servopack. Using this function whie the motor is running is dangerous. Be
sure to carefully read the Ooperation Manual before executing this function. Special care must be taken for the
folowing.

1.Before executiny
The response speed may change considerable during tuning.
Before excuting this function, make sure that the emergency stop (power offf) can be activated when needed.

his function, make sure that the emergency stop(power off) can be activated when needed.

2. Confirm the safety of the area adjoining the drive uint,

Before executing this function, always confirm that the area within the motor motion range and direction is dear
for safe operation. Provide protective devices to ensure safety in the event of overtraveling or ther unexpected
movement.

3.Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

function is used for vertical axi

the moment of Inertia (mass) identifi

When the moment of inertia (mass) identification function is used for a vertical axis, confirm that the axis level does
not drop when the servo s turned off.

5.Set the moment of inertia (mass) ratio first.
The moment of inertia (mass) ratio must be set to achieve correct tuning.

Be sure to set the ratio, The setting can be performed from the Tuning window.
6.1f vibration is generated, execute custom tuning.

Lower the gain unti there is no vibration by executing custum tuning.




4. Select the No Reference Input Option in the Autotuning Area and then click the Auto-tuning Button. -

Tuning X

:u;m;uam:w. oefo E

Reference input from controller
(O Position Reference Input

1 .

.

No Reference Input|

=

5. Set the conditions in the Switching the load moment of inertia (load mass) identifica-tion Box, the Mode selection
Box,the Mechanism selection Box, and the Distance Box, and then click the Next Button.

Autotuning - Setting Conditions x a = 2 =
« Switching the load moment of inertia (load mass)
e s — identification Box
'\ — — 7 Specify whether to estimate the moment of inertia.
| B e | 0: A moment of inertia is presumed. (default setting)
T 1: A moment of inertia is not presumed.
ol et o ot ited. ot ko oo e + Mode selection Box
0 e Set the mode.
r Mode Selection Description
28u8 soem macherien o bneer mokor ¥ Standard gain adjustment is per-
‘adustment sutable for relatvely hgh-rigdty mechansm, such as a bel 1: Standard formed. In addition to gain adjust-
r’"""""""'"""'“"""‘“’m : ar ment, notch filters and anti-resonance
control are automatically adjusted.
~ Dstance Tuning is performed for positioning
— applications. In addition to gain
. Wi adjustment, model following control,
.-w. [reference uws) 2 For postioning notch filters, anti-resonance control,

and vibration suppression are auto-
matically adjusted.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to

(99990~99990)
semgmadrmge: (0] Bowsed

3: For positioning

esptecialtry W' gain adjustment, notch filters, anti-
- vent overshooling | resonance control, and vibration sup-
m E pression are automatically adjusted.
« Distance Box
Set the travel distance. « Mechanism selection Box
Movement range: -99,990,000 to Select the type according to the machine element to
+99,990,000 [reference units] ) drive.
Minimum setting increment for travel dis- If there is noise or if the gain does not increase, better
tance: 1,000 [reference units) _ results may be obtained by changing the rigidity type.
Negative values are for reverse operation Select the type according to the following guidelines.
and positive values are for forward opera-
tion from the current position. Mechanism Description
Default settings: Selection
Rotary Servomotors: Approx. 3 rotations Tuning is performed for a mecha-
Direct Drive Servomotors: Approx. 0.3 1: Belt mechanism | nism with relatively low rigidity, e.g.,
: a belt.
rotations
Linear Servomotors: Approx 90 mm Tuning is performed for a mecha-
Set the distance to the following values or gng‘r"' osflflﬁ:’a'r“ed" ;'Sbglws“aheﬁ'i‘rwﬁmégfx s de
higher. To ensure tuning precision, we rec- motor Use this setting if there is no other
ommend that you use approximately the appropriate setting.
dofauk ciatance setting. Tuning is performed for a mecha-
Rotary Servomotors: 0.5 rotations 3: Rigid mode! nism with high rigidity, e.g., a rigid
Direct Drive Servomotors: 0.05 rotations body system.
Linear Servomotors: 5 mm

« Tuning parameters Box
Specify the parameters to use for tuning.
If you select the Start tuning using the default set-
tings Check Box, the tuning parameters will be returned
to the default settings before tuning is started.




6. Click the Servo ON Button.

Autotuning - Automatic setting X

Mode selection

fZ:For position

Mechanism selection

}Z:Bdsaewmedlm'snnri\earmw

Distance
Notch fiter 393000 reference units]
Antires Adj
w F-O [Rotation]
Suppress
| Precations | | Bek | | ok | | Camel |

e

7.  Click the Start tuning Button.

Autotuning - Automatic setting X
~ Servo ONJOFF
. Servo ON a
Servo OFF
~ Tuning
Mode selection
|2:For position
Mechanism selection
F:Bd screw mechanism or linear motor
Distance
Noicitiey 393000 [reference units]
Anti-res Adj
F-D [Rotation]
Vib
| Precoutions | | Bak | | ok | [ Came |

L

The Servomotor will start operating and tuning will be executed.

When the settings have been completed, the indicators for the functions that were used will light at the lower
left of the dialog box.

8. When tuning has been completed, click the Finish Button.
The results of tuning will be set in the parameters and you will return to the Tuning Dialog Box.

This concludes the procedure to perform autotuning without a host reference.



12.6.5 Troubleshooting Problems in Autotuning without a Host Reference

The following tables give the causes of and corrections for problems that may occur in autotuning without a host reference.

Autotuning without a Host Reference Was Not Performed

Possible Cause

Corrective Action

Main circuit power supply is OFF.

Turn ON the main circuit power supply.

An alarm or warning occurred.

Remove the cause of the alarm or warning.

Overtraveling occurred.

Remove the cause of overtraveling.

The second gains were selected with the gain selection.

Disable automatic gain switching.

The HWBB was activated.

Release the HWBB.

The setting of the travel distance is too small.

Set the travel distance again in step 6 of the procedure.

The settings for the tuning-less function are not correct.

* Disable the tuning-less function (Pn170 = n. 0).
* Enable the tuning-less function (Pn170 = n. 1) and
specify moment of inertia estimation.

When an Error Occurs during Execution of Autotuning without a Host Reference

Error

Possible Cause

Corrective Action

The gain adjustments were not
successfully completed.

Machine vibration occurs
or the positioning
completion signal is not
stable when the
Servomotor stops.

* Increase the setting of the positioning completed
width (Pn522).

* Change the mode from 2 to 3.

* If machine vibration occurs, suppress the vibration
with the anti-resonance control adjustment and the
vibration suppression function.

An error occurred during calculation
of the moment of inertia.

Refer to the following section for troubleshooting information.
When an Error Occurs during Calculation of Moment of Inertia

Positioning was not completed
within approximately 10 seconds
after position adjustment was

completed. used.

The positioning completed
width is too narrow or
proportional control is being

* Increase the setting of the positioning completed
width (Pn522).
* Turn OFF the /P-CON (Proportional Control) signal.

When an Error Occurs during Calculation of Moment of Inertia

Possible Cause

Corrective Action

The servo driver started calculating the moment

of inertia but the calculation was not completed.

* Increase the setting of the speed loop gain (Pn100).
* Increase the stroke (travel distance).

The moment of inertia fluctuated greatly and did
not converge within 10 tries.

Set Pn103 (Moment of Inertia Ratio) from the machine specifications
and specify not estimating the moment of inertia.

Low-frequency vibration was detected.

Double the setting of moment of inertia calculation starting level
(Pn324).

The torque limit was reached.

* If you are using the torque limit, increase the torque limit.
* Double the setting of moment of inertia calculation starting level
(Pn324).

The speed control section changed to
proportional control during calculation of the
moment of inertia, e.g., the /P-CON
(Proportional Control) signal was input.

Use PI control when calculating the moment of inertia.

Adjustment Results Are Not Satisfactory for Position Control

You may be able to improve the adjustment results by changing the settings of the positioning completed width

(Pn522) and the electronic gear ratio (Pn20E/Pn210).

» Pn561 = 100% (default setting)

« This will allow tuning with overshooting that is equivalent to the positioning completed width.

« Pn561 = 0%

This will allow tuning to be performed without overshooting within the positioning completed width.

Pn561

Overshoot Detection Level | Speed | | Position| | Torque|
Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 100 1% 100 Classification Setup




12.6.6 Automatically Adjusted Function Settings

You can specify whether to automatically adjust the following functions during autotuning.

€ Automatic Notch Filters

Normally, set Pn460 to n. 1 (Adjust automatically) (default setting).
Vibration will be detected during autotuning without a host reference and a notch filter will be adjusted.
Set Pn460ton. 0 (Do not adjust automatically) only if you do not change the setting of the notch filter before

you execute this function.

Parameter Function When Enabled Classification
Do not adjust the first stage notch filter auto
n.00oo matically during execution of autotuning with

out a host reference, autotuning with a host
reference, and custom tuning.
Adjust the first stage notch filter
n.ooot automatically duri i i

y during execution of autotuning
Pn460 | [default setting] without a host reference, autotuning with a
host reference, and custom tuning.
Do not adjust the second stage notch filter
n.0000 automatically when the tuning-less function
is enabled or during execution of autotuning
without a host reference, autotuning with a
host reference, and custom tuning.
Adjust the second stage notch filter
nolo0 automatically when the tuning-less function
is enabled or during execution of autotuning
without a host reference, autotuning with a
host reference, and custom tuning.

Immediately Tuning

[default setting]

€ Anti-Resonance Control Adjustment

This function reduces low vibration frequencies, for which the notch filters cannot be used.

Normally, set Pn160ton. 1  (Adjust automatically) (default setting).

Vibration will be detected during autotuning without a host reference and anti-resonance control will be
automatically adjusted. -

Parameter Function When Enabled Classification
Do not adjust anti-resonance control

n.00on automatically during execution of autotuning
without a host reference, autotuning with a

Pn160 host reference, and custom tuning. Immediately Tuning

Adjust anti-resonance control automatically

n.000 during execution of autotuning without a host

[default setting ] reference, autotuning with a host reference,
and custom tuning.

€ Vibration Suppression

You can use vibration suppression to suppress transitional vibration at a low frequency from 1Hz to 100 Hz, which is
generated mainly when the machine vibrates during positioning.

Normally, set Pn140 to n. 1 (Adjust automatically) (default setting). Vibration will be detected during
autotuning without a host reference and vibration suppression control will be automatically set.

SetPn140=n. 0 (Do not adjust automatically) only if you do not change the settings for vibration

suppression before you execute autotuning without a host reference.
NOTE: Autotuning without a host reference uses model following control. Therefore, it can be executed only if the mode is set to 2 or 3. -

Parameter Function When Enabled Classification

Do not adjust vibration suppression
n.0000 automatically during execution of autotuning
without a host reference, autotuning with a ) ]
Pn140 host reference, and custom tuning. Immediately Tuning
Adjust vibration suppression automatically
noloo during execution of autotuning without a
[default setting ] host reference, autotuning with a host
reference, and custom tuning.




€ Friction Compensation
Friction compensation compensates for changes in the following conditions.

» Changes in the viscous resistance of the lubricant, such as grease, on the sliding parts of the machine
 Changes in the friction resistance resulting from variations in the machine assembly
+ Changes in the friction resistance due to aging

The conditions for applying friction compensation depend on the mode selection.

Mode Selection Settings Friction Compensation
1 Standard Based on the setting of Pn408 = n.X
(Friction Compensation Function Selection)*

2 : For position control
3 : For position control (emphasis on overshooting)

Adjusted with friction compensation.

Parameter Function When Enabled Classification
n.0O0OO : - _
S [default setting ] Disable friction compensation. immedately Setup
nlgoo Enable friction compensation.

* Refer to the following section for details.

¢ Feedforward

If Pn140 is set to n.0 (Do not use model following control and speed/torque feedforward together

(default setting)) and tuning is performed with the mode selection set to 2 or 3, feedforward (Pn109), the speed feedforward
input (V-REF), and the torque feedforward input (TREF) will be disabled.

To use the speed feedforward input (V-REF), the torque feedforward input (T-REF), and model following control from the host

controller in the system, set Pn140 to n.] (Use model following control and speed/torque feedforward together).
Parameter Function When Enabled Classification
n.0O0O0O

, Do not use model following control and speed/torque
[default setting ] .
PiY feedforward together. Immediately Setup

nl00o0 Use model following control and speed/torque
feedforward together.

Refer to the following section for information on the torque feedforward input (T-REF) and the speed feedforward input (V-REF).

When model following control is used with the feedforward function, it is used to make optimum feedforward settings in the
s~~~ ServoDriver. Therefore, model following control is not normally used together with either the speed feedforward input (V-REF)
< ortorque feedforward input (T-REF) from the host controller. However, model following control can be used with the speed
feedforward input (V-REF) or torque feedforward input (T-REF) if required. An unsuitable feedforward input may result in

overshooting. °




12.6.7 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute autotuning without a host reference.

Do not change the settings while autotuning without a host reference is being executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
PN102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio Yes
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes
Pn531 Program Jogging Travel Distance No
Pn533 Program Jogging Movement Speed for Rotary Servomotor No
Pn585 Program Jogging Movement Speed for Linear Servomotor No
Pn534 Program Jogging Acceleration/Deceleration Time No
Pn535 Program Jogging Waiting Time No
Pn536 Program Jogging Number of Movements No

Yes: The parameter is automatically set.

No: The parameter is not automatically set, but the setting is read during execution.



12.7 Autotuning with a Host Reference

This section describes autotuning with a host reference.

EWLIVS

Y. Autotuning with a host reference makes adjustments based on the set speed loop gain (Pn100). Therefore, precise
< | adjustments cannot be made if there is vibration when adjustments are started. Make adjustments after lowering the

speed loop gain (Pn100) until vibration is eliminated. °

12.7.1 Outline

Autotuning with a host reference automatically makes optimum adjustments for operation
references from the host controller. «
The following items are adjusted automatically.

* Gains (e.g., speed loop gain and position loop gain)

* Filters (torque reference filter and notch filters)

* Friction compensation

+ Anti-resonance control

* Vibration suppression

Refer to the following section for details on the parameters that are adjusted.

Movement ) =

speed il
Operation o001/
B Referen
] references ; eferences

: ’? ’ < Responses
Az il
Host controller L
|

Travel Distance

/\ CAUTION

- Because autotuning with a host reference adjusts the SERVOPACK during automatic operation, vibration or overshooting
may occur. To ensure safety, make sure that you can perform an emergency stop at any time. °

12.7.2 Restrictions

Systems for Which Adjustments Cannot Be Made Accurately

Adjustments will not be made correctly for autotuning with a host reference in the following cases.
Use custom tuning.

» When the travel distance for the reference from the host controller is equal to or lower than the setting of the
positioning completed width (Pn522)

* Rotary Servomotors: When the movement speed for the reference from the host controller is equal to or
lower than the setting of the rotation detection level (Pn502)

* Linear Servomotors: When the movement speed for the reference from the host controller is equal to or lower than
the setting of the zero speed level (Pn587)

* When the time required to stop is 10 ms or less

* When the rigidity of the machine is low and vibration occurs when positioning is performed

* When the position integration function is used

« When proportional control is used

* When mode switching is used

* When the positioning completed width (Pn522) is too narrow



Preparations

Always check the following before you execute autotuning with a host reference.

The servo must be in ready status.

There must be no overtravel.

The servo must be OFF.

Position control must be selected if power is supplied to the motor (i.e., when the servo is ON).
The gain selection switch must be set to manual gain selection (Pn139 = n. 0).

The first gains must be selected.

There must be no warnings.

The tuning-less function must be disabled (Pn170 = n. 0).

The parameters must not be write prohibited.

12.7.3 Applicable Tools

The following table lists the tools that you can use to perform autotuning with a host reference.

Tool Fn No./Function Name Operating Procedure Reference

Panel Operator - You cannot perform autotuning without a host

reference from the Panel Operator.

Digital Operator Fn202

Digital Operator Operating Manual

Protuner [Tuning] - [Tuning] Operating Procedure

12.7.4 Operating Procedure

Use the following procedure to perform autotuning with a host reference.

/\ CAUTION

- If you are using an MP3000-Series Controller for phase control, set the mode selection to 1. If 2 or 3 is selected for the mode,
correct phase control may not be possible.

1. Confirm that the moment of inertia ratio (Pn103) is set correctly.

2. Select Tuning in the Menu Dialog Bot

The Tuning Dialog Box will be displayed.

Click the Cancel Button to cancel tuning.

3.

Click the OK Button.

Tuning X
0 Warning

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be
sure to carefully read the Ooperation Manual before executing this function. Special care must be taken for the
following.

1.Before executing this function, make sure that the emergency stop(power off) can be activated when needed.
The response speed may change considerable during tuning.
Before excuting this function, make sure that the emergency stop (power offf) can be activated when needed.

2. Confirm the safety of the area adjoining the drive uint.

Before executing this function, ahways confirm that the area within the motor motion range and direction is dear
v safe operation. Provide protective devices to ensure safety in the event of overtraveling or ther unexpected
movement.

3.Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

4.When the moment of Inertia (mass) identification function is sed for vertical axis, check the safety of the

When the moment of inertia (mass) identification function is used for a vertical axis, confirm that the axis level does
not drop when the servois turned off.

ato fist.

st be set to achieve correct tuning.

Be sure to set the ratio. The setting can be performed from the Tuning window.

5.Set the moment of inertia (s
The moment of inertia (mass)

6.1f vibration is generated, execute custom tuning
Lower the gain until there is no vibration by executing custum tuning.

OK Cancel




4. Select the Position reference input Option in the Autotuning Area and then click the Autotuning Button.

Tuning X

Set teh moment of intertia ratio before
executing autotuning.
 Moment of intertia ratio identification

Pn103:Moment of intertia ratio

Execute

| [ Et |

Adjust the Inertia

Reference input from controller
Position Reference Input|
’ | =

-
1|
(O No Reference Input

Advanced adjustment

Set the conditions in the Mode selection Box and the Mechanism selection Box, and then click the Next Button.

If you select the Start tuning using the default settings Check Box in the Tuning parameters Area, the tuning parameters will
be returned to the default settings before tuning is started.

+ Mode selection Box

Autotuning - Setting Conditions X Set the mode
S Mode Selection Description
~ Mode selection - - -
F Standard gain adjustment is per-
2:For positioning v formed. In addition to gain adjust-
- 1: Standard ment, notch filters and anti-
b e o resonance control are automatically
fiter, anti-resonance control, udvbrahmwmbeadps&d adjusted.
Tuning is performed for positioning
R ectmi selecion agphcatlons In (ajdﬂltllcl)n to gain 5
: | . A adjustment, model following control
e e T -1 2: For positioning | 1,41 filters, anti-resonance control,

Executes adjustment suitable for relatively high-rigdity mechanism, such as a bal
scarew or linear motor. Select this type if there is no appicable mechanism.

bmmmmmml

and vibration suppression are auto-
matically adjusted.

3: For positioning
especially to pre-
vent overshooting

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to
gain adjustment, notch filters, anti-
resonance control, and vibration sup-
pression are automatically adjusted.

[ oo JJ[ Come ]

+ Tuning parameters Box
Specify the parameters to use for tuning.
If you select the Start tuning using the
default settings Check Box, the tuning
parameters will be returned to the default
settings before tuning is started.

+ Mechanism selection Box
Select the type according to the machine element to

drive.

If there is noise or if the gain does not increase, better
results may be obtained by changing the rigidity type.
Select the type according to the following guidelines.

Mechanism
Selection

Description

1: Belt mechanism

Tuning is performed for a mecha-
nism with relatively low rigidity, e.g.,
a belt.

2: Ball screw
mechanism or linear
motor

Tuning is performed for a mecha-
nism with relatively high rigidity, e.g.,
a ball screw or Linear Servomotor.
Use this setting if there is no other
appropriate setting.

3: Rigid model

Tuning is performed for a mecha-
nism with high rigidity, e.g., a rigid
body system.




5. Input the correct moment of inertia ratio and click the Next Button.

Autotuning X

o CAUTION

If Movement of Inertia Ratio is not correctly set, vibration may
be generated.

Is Movement of Inertia Ratio correctly set?

Pn103:Movement of Inertia Ratio(0-20000)
100] |%

ot | Cowel |

6. First confirm safety around moving parts. Then turn ON the servo, enter a reference from the host controller
, and click the Start tuning Button.

Autotuning - Automatic setting

X
~ Tuning
I Turn the Servo ON, input the reference from the host
— controller, and then dlick the "Start tuning” button.
P —
— Start Tuning
=S
Mode selection
IF:Forpos‘linn
Notch filter
Mechanism selection
Anti-res Adj
iz:Bdsaewmemmnorinea'momf
Vib Suppress
(o ] [or ] (o]

Tuning will be executed.

Vibration that occurs during tuning will be detected automatically and suitable settings will be made for that

vibration. When the settings have been completed, the indicators for the functions that were used will light at
the lower left of the dialog box. -

7. When tuning has been completed, click the Finish Button.
The results of tuning will be set in the parameters and you will return to the Tuning Dialog Box.

This concludes the procedure to perform autotuning with a host reference.



12.7.5 Troubleshooting Problems in Autotuning with a Host Reference

The following tables give the causes of and corrections for problems that may occur in autotuning with a host reference.

€ Autotuning with a Host Reference Was Not Performed

Possible Cause

Corrective Action

Main circuit power supply is OFF.

Turn ON the main circuit power supply.

An alarm or warning occurred.

Remove the cause of the alarm or warning.

Overtraveling occurred.

Remove the cause of overtraveling.

The second gains were selected with the gain selection.

Disable automatic gain switching.

The HWBB was activated.

Release the HWBB.

€ Troubleshooting Errors

Error

Possible Cause

Corrective Action

The gain adjustments were
not successfully completed.

Machine vibration occurs or
positioning completion is not
stable

when the Servomotor stops.

* Increase the setting of the positioning completed width
(Pn522).

* Change the mode from 2 to 3.

* If machine vibration occurs, suppress the vibration with
the anti-resonance control adjustment and the vibration
suppression function.

Positioning was not
completed within
approximately 10 seconds
after position adjustment
was completed.

The positioning completed
width is too narrow or
proportional control is being
used.

* Increase the setting of the positioning completed width

(Pn522).
* Turn OFF the /P-CON (Proportional Control) signal.

€ Adjustment Results Are Not Satisfactory for Position Control

You may be able to improve the adjustment results by changing the settings of the positioning
completed width (Pn522) and the electronic gear ratio (Pn20E/Pn210).

If satisfactory results are still not possible, adjust the overshoot detection level (Pn561). That may

improve the adjustment results.
* Pn561 = 100% [ default setting ]

This will allow tuning with overshooting that is equivalent to the positioning completed width.

* Pn561 = 0%

This will allow tuning to be performed without overshooting within the positioning completed width, but the

positioning completed width may be extended.

Pn561

Overshoot Detection Level | Speed | | Position || Torque |
Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 100 1% 100 Immediately Setup

12.7.6 Automatically Adjusted Function Settings

These function settings are the same as for autotuning without a host reference. Refer to the following section.

12.6.6 Automatically Adjusted Function Settings



12.7.7 Related Parameters

The following parameters are automatically adjusted or used as reference when you
execute autotuning with a host reference.

Do not change the settings while autotuning with a host reference is being

executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.

No: The parameter is not automatically set, but the setting is read during execution.



12.8 Custom Tuning

This section describes custom tuning.

12.8.1 Outline

You can use custom tuning to manually adjust the servo during operation using a speed or position reference input from the
host controller. You can use it to fine-tune adjustments that were made with autotuning.

The following items are adjusted automatically.

Gains (e.g., speed loop gain and position loop gain)
Filters (torque reference filter and notch filters)
Friction compensation

Anti-resonance control

Refer to the following section for details on the parameters that are adjusted.

There are two adjustment methods that you can use for custom tuning.

€ Tuning Mode 0 (Setting Servo Gains Giving Priority to Stability) or 1 (Setting Servo Gains Giving

Priority to Good Response)
These modes allow you to set stable control conditions for multiple servo gains by manipulating only one tuning level. Automatic

setting of notch filters and anti-resonance control is provided if vibration is detected. Manual anti-resonance control adjustment
is also possible during custom tuning.

Tuning Mode 2 (Setting Servo Gains Giving Priority to Position Control Applications) or 3
(Setting Servo Gains Giving Priority to Preventing Overshooting in Position Control Applications)
Two tuning levels are manipulated to reduce positioning time even further and set multiple servo gains.
Model following control is used to reduce the positioning time.
If vibration is detected, notch filters and anti-resonance control are automatically adjusted, and friction compensation is
automatically set. Manual anti-resonance control adjustment and vibration suppression are also possible during custom tuning.

/\ CAUTION

- Vibration or overshooting may occur during custom tuning. To ensure safety, make sure that you can perform an emergency
stop at any time.

12.8.2 Preparations

Always check the following before you execute custom tuning.

* The tuning-less function must be disabled (Pn170 = n. 0).
* If speed control is used, tuning mode 0 or 1 must be set.

* The parameters must not be write prohibited.

12.8.3 Applicable Tools

The following table lists the tools that you can use to perform custom tuning.

Tool Fn No./Function Name Operating Procedure Reference
Panel Operator - You cannot perform custom tuning from the Panel
Operator.
Digital Operator Fho03 Digital Operator Operating Manual
Protuner [Tuning] - [Tuning] Operating Procedure




12.8.4 Operating Procedure

Use the following procedure to perform custom tuning.

/\WARNING

- Before you execute custom tuning, check the
inform?tion provided in the ProTuner operating
manual.

Observe the following precautions.
Make sure that you can perform an emergency stop at any time.
When custom tuning is started, several parameters will be overwritten with the recommended settings, which may greatly
affect the response before and after execution. Make sure that you can perform an emergency stop at any time.
Set the moment of inertia correctly before you execute custom tuning. If the setting greatly differs from the actual
moment of inertia, vibration may occur.
If you change the feedforward level, the new setting will not be used immediately. It will be used after positioning is completed. °

/\ CAUTION

- Ifyouare using an MP3000-series Controller for phase control, set the tuning mode to O or 1. If 2 or 3 is selected for the tuning mode,
correct phase control may not be possible.

Confirm that the moment of inertia ratio (Pn103) is set correctly.

Select Tuning in the Menu Dialog Box.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

Click the OK Button.

Tuning X

0 Warning

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be
sure to carefully read the Ooperation Manual before executing this function. Special care must be taken for the
following.

1.Before executing this function, make sure that the emergency stop(power off) can be activated when needed.

The response speed may change considerable during tuning.
Before excuting this function, make sure that the emergency stop (power offf) can be activated when needed.

2. Confirm the safety of the area adjoining the drive uint.

Before executing this function, always confirm that the area within the motor motion range and direction is dear
for safe operation. Provide protective devices to ensure safety in the event of overtraveling or ther unexpected
movement.

3.Always confirm that there is no position error before running the motor.
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

the moment of Inertia (mass) identification function is used for vertical axis, check the safety of the

When the moment of inertia (mass) identification function is used for a vertical axis, confirm that the axis level does
not drop when the servo is turned off.

5.Set the moment of inertia (mass) ratio first.

The moment of inertia (mass) ratio must be set to achieve correct tuning.

Be sure to set the ratio. The setting can be performed from the Tuning window.
6.1f vibration is generated, execute custom tuning.

Lower the gain until there is no vibration by executing custum tuning.




4.

Click the Advanced adjustment Button.

Tuning X
Set teh it of intertia ratio before 5
ey
 Moment of intertia ratio
Pn103:Moment of intertia ratio
Execute
[ 100 | [ Eit |
Adjust the Inertia
Reference input from controller
(O Position Reference Input
-
II‘ 1 -
E il —I ‘«E
Autotuning
] u
(O No Reference Input

| Advanced adjustment |

Click the Custom tuning Button.

‘ Advanced Tuning

Click the button of the function to be executed.

o s o =
pres viraon by decasng oanvhensrped. I

Custom Tuning - Mode selection

6. Set the Tuning mode Box and Mechanism selection Box, and then click the Next Button.

Tuning mode Box

IZ:Se(suvomforpos‘mnq VI

The adj. for In addition to
wad)ushvmts, themu:hﬁts anti-resonance control, and vibration
suppression can be adjusted.

= selaction

Mode Selection

Description

0: Set servo gains
with priority given
to stability.

This setting gives priority to stability
and preventing overshooting. In addi-
tion to gain adjustment, notch filters
and anti-resonance control (except
during torque control) are automatically
adjusted.

1: Set servo gains
with priority given
to response.

Overshooting may occur because pri-
ority is given to response. In addition to
gain adjustment, notch filters and anti-
resonance control (except during
torque control) are automatically
adjusted.

Iz-aalscrewmdmsnormmamr VI

Executes adjustment suitable for relatively high-rigidity mechanism, such
s a ball sarew or linear motor. Select this type if there is no applicable
mechanism.

Friction compensation Enable @ Disable

I Next I[le|

2: Set servo gains
for positioning
application.

Tuning is performed for positioning
applications. In addition to gain adjust-
ment, notch filters, anti-resonance
control, and vibration suppression are
adjusted.

3: Set servo gains
especially to pre-
vent overshooting
during positioning
application.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to gain
adjustment, notch filters, anti-reso-
nance control, and vibration suppres-
sion are adjusted.

+ Mechanism Selection Box

Select the type according to the machine element to drive.
If there is noise or if the gain does not increase, better results may be obtained by changing the rigidity
type. Select the type according to the following guidelines.

Mechanism Selection

Description

1: Belt mechanism

Tuning is performed for a mechanism with relatively low rigidity, e.g., a belt.

2: Ball screw mechanism or
Linear motor

Tuning is performed for a mechanism with relatively high rigidity, e.g., a ball screw or
Linear Servomotor. Use this setting if there is no other appropriate setting.

3: Rigid body system

Tuning is performed for a mechanism with high rigidity, e.g., a rigid body system.

NOTE: The tuning modes that you can select depend on the servo driver setting.




7. If the moment of inertia ratio is not set correctly, correct the setting and then click the Next Button.

~

Autotuning X

8. Turn ON the servo, enter a reference from the host controller, and then click the Start tuning Button.

< Tuning Mode O or 1> <Tuning Mode 2 or 3>

Custom Tuning

| | T

] [Co ] [Faswmmon ]
[ 5o [ehwmn][ ok [ el ]




9. Usethe [ A ] and [ ¥ ]Buttons to change the tuning level.
Click the Back Button during tuning to restore the setting to its original value. The tuning level will return to the

value from before when custom tuning was started.

<Tuning Mode O or 1>

Increase the tuning level until

overshooting occurs. -

Custom Tuning X
Custom Tuning 0:Set servo gains with prioity given to stabilty
Tuning mode 2:Ball screw mechanism or linear motor
Gain status 1Gains
X . Set the tuning level
 Tuning level adjustment] = dlevel(FF) = E ‘ .
Setting the tuning level O N I M
too high
o o L - St
noise. + v
Auto-setting
Notch filter | I
Step 1 [= ] [ractve | ot Q
ance
Step2 [= 1 [mactve ] Vib Detect
AntitesCtriAd) | |
AntivesAd)  [— | [inactve | [ Cancel | [ AnresCuilad;
Beck  |[ ToAuotwing || ok ][ Camel |

<Tuning Mode 2 or 3 >

Increase the feedforward level until overshooting occurs and
then increase the feedback level until overshooting is
eliminated. Repeat these changes to make the adjustment. -

| Custom Tuning

Custom Tuning 3:Set servo gains espedially to prevent overshooting during positioning
Tuning mode 2:Ball screw mechanism or linear motor
Gain status 1Gains
Tuning level
I Set the tuning level
I ﬁl,lzl im
U m
Increase until I | EIE = M Start
overshooting occurs. v |
(1-2000)
¥ T a Vo Ja |
) M {r'l Wnile]
FB level adjustment | I ) | P |
Increase until E
overshooting disappears. =
‘ Auto-setting
Notch filter | | '
5 Step 1 | inactive I
No IZI — Cancel Q
= Step2 =] [imactive | ib Detect
¢ AntivesCtriAd) |
AntresAd)  [— | [mactive |[ Concel | [ antirescriagi |
Finish
Vib
Frequency 1 Elr\xﬁve ” Cancel I I Vib Suppression I
[ Bak || Tosuotwing [ ok ][ cCancet |

NOTE: The new feedforward level will not be used until the positioning completed signal is output.

10. You can set the functions to suppress vibration (notch filters, automatic anti-resonance control
setting, anti-resonance control adjustment, and autotuning with a host reference) as required.

11. When tuning has been completed, click the OK Button.
The values that were changed will be saved in the servo driver and you will return to the Tuning Dialog Box.

Custom Tuning

Custom Tuning 0:Set servo gains with prioity given to stability
Tuning mode 2:Ball screw mechanism or linear motor
Friction compensation Disable
Gain status 1Gains
[ Tuning level adjustment| Fs:::'e m:v:m EEI EI ‘ .
Setting the tuning level o mmagrm
too high can cause. (W} 1 Start
vibeation or abnormal >
&
¥ (1-2000)
Auto-setting
—— 1@
siep1 =] oo Q
ancel
Step2 =1 Vib Detect
AntitesCtriad | |
Antiresadj  [— | [inactve | [ Cancel | [ AntiresCiladj
[ Bek  |[Tosworming || ok Jf  Comcel

This concludes the procedure to set up custom tuning.



Vibration Suppression Functions

€ Notch Filters and Automatic Anti-resonance Control Setting
If the vibration frequency that occurs when you increase the servo gains is at 1,000 Hz or higher, notch filters are
effective to suppress vibration. If the vibration is between 100 Hz and 1,000 Hz, anti-resonance control is effective.

€ Automatic Setting
To set vibration suppression automatically, use the parameters to enable notch filters and automatic anti-resonance control setting.
The notch filter frequency (stage 1 or 2) or anti-resonance control frequency that is effective for the vibration that was detected
during tuning will be automatically set.

Custom Tuning X
Custom Tuning 3:Set servo gains espedally to prevent overshooting during positioning
Tuning mode 2:Ball screw mechanism or linear motor
Gain status | 1Gains |
Tuning level
l Set the tuning level =
e evet sdsiment [ | PESdoverdleve®®  [aJa] [a] i
| r
Increase until L_ u u _’ - Start
overshooting occurs. [ vlv
(1-2000)
* Feedbacklevel8) [ [a E]
oy m
FB level adjustment L u u ‘ u - U
Increase until E
ovefshooringI disappears. (L2000)
* Auto-setting
Notch filter

< Step 1
i Step 2
¢ Yes

Finish

Vib Suppression
Sl o= ) e

| Bak || To Auotuning || OK || come |

Auto-setting Cancel Buttons

The automatically set notch filter frequencies or the anti-resonance control frequencies may not always suppress
vibration. Click the Cancel Button to reset the notch filter frequencies or the anti-resonance control frequencies
to the values from just before these frequencies were set automatically. When they are reset, vibration detection
will start again.

Vib Detect Button

While the notch filter or automatic anti-resonance control setting function is enabled, you can click the Vib Detect
Button to manually detect vibration. When you click the Vib Detect Button, the servo driver will detect vibration
at that time, and set the notch filter frequency (stage 1or 2) or anti-resonance control frequency that is effective
for the detected vibration. You can also perform manual vibration detection even when the servo driver does not
detect vibration.

Anti-res Ctrl Adj Button

You can use the Anti-res Ctrl Adj Button to execute the anti-resonance control adjust
ment if fine-tuning is required. Refer to the following section.

Vib Suppress Button
Click the Vib Suppress Button to suppress low and transient vibration (oscillation) of approximately 1 Hz to 100 Hz
that occurs during positioning. Refer to the following section.

€ Autotuning with a Host Reference
You can perform autotuning with a host reference. Refer to the following section for details.



12.8.5 Automatically Adjusted Function Settings

You cannot use vibration suppression functions at the same time. Other automatic function settings are the same as for autotuning
without a host reference. Refer to the following section.

12.8.6 Tuning Example for Tuning Mode 2 or 3

Step Measurement Display Examples Operation

Position
deviation

— 1 The positioning time is measured after the moment of
inertia ratio (Pn103) is set correctly.

Tuning is completed if the specifications are met.
>~ R j The tuning results are saved in the servo driver.

eference
—+ 1+ -1 L L3 speed
‘ |

A

—J / | E [ e I
‘ +
Positioning |
- completion signal J-+———4

The positioning time will be reduced if the feedforward level is
increased.

Tuning is completed if the specifications are met. The tuning
results are saved in the servo driver. If overshooting occurs before
the specifications are met, proceed to step 3.

Overshooting will be reduced if the feedback level is increased.
If the overshooting is eliminated, proceed to step 4.

The graph shows overshooting that occurred when the
feedforward level was increased even more after step 3. In this
state, overshooting occurs, but the positioning settling time is
shorter. Tuning is completed if the specifications are met. The
tuning results are saved in the servo driver. If overshooting
occurs before the specifications are met, repeat steps 3 and 4. If
vibration occurs before the overshooting is eliminated, the
vibration is suppressed with the notch filters and anti-resonance
|| control.

5 - The tuning results are saved in the servo driver.




12.8.7 Related Parameters

The following parameters are automatically adjusted or used as
reference when you execute custom tuning.

Do not change the settings while custom tuning is being

executed. °
Parameter Name Automatic Changes

Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A No
Pn146 Vibration Suppression 1 Frequency B No
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.

No: The parameter is not automatically set, but the setting is read during execution.



12.9 Anti-Resonance Control Adjustment

This section describes anti-resonance control.

12.9.1 Outline

Anti-resonance control increases the effectiveness of vibration suppression after custom tuning.

Anti-resonance control is effective for suppression of continuous vibration frequencies from 100 to 1,000 Hz that occur
when the control gain is increased. Vibration can be eliminated by setting vibration frequencies through automatic
detection or by manually setting them to adjust the damping gain. Input an operation reference and execute this anti-
resonance control adjust ment when there is vibration.

Anti-resonance control is automatically set by autotuning without a host reference or autotuning with a host reference.
Use anti-resonance control adjustment only if fine-tuning is required or readjustment is required as a result of a failure to
detect vibration.

Perform custom tuning if required to increase the response after performing anti-resonance control adjustment. If the
control gain is increased, e.g., when custom tuning is performed, vibration may occur again. If that occurs, perform anti-
resonance control adjustment again to fine-tune the parameters.

/\ CAUTION

- Related parameters will be set automatically when anti-resonance control adjustment is executed. This may greatly affect
the response before and after execution. Make sure that you can perform an emergency stop at any time.

- Before you execute anti-resonance control adjustment, set the correct moment of inertia ratio (Pn103). If the setting
greatly differs from the actual moment of inertia ratio, normal control of the machine may not be possible, and vibration
may occur.

¢ Anti-resonance control adjustment detects vibration frequencies between 100 Hz and 1,000 Hz. If the vibration
Y frequency is not within this range, use custom tuning with tuning mode 2 selected to automatically set a notch filter

SR\ or use vibration suppression.

All/~ * Vibration reduction can be made more effective by increasing the anti-resonance damping gain (Pn163), but the vibration
may become larger if the damping gain is too high. Increase the damping gain by approximately 0% to 200% in 10%
increments while checking the effect on vibration. If vibration reduction is still insupficient at a gain of 200%, cancel the
setting, and lower the control gain by using a different method, such as custom tuning.

12.9.2 Preparations

Always check the following before you execute anti-resonance control adjustment.

*  The tuning-less function must be disabled (Pn170 = n. 0).
e The control method must not be set to torque control.

*  The parameters must not be write prohibited.

12.9.3 Applicable Tools

The following table lists the tools that you can use to perform anti-resonance control adjustment.

Tool Fn No./Function Name Operating Procedure Reference
Panel Operator You cannot execute anti-resonance control adjustment from the Panel Operator.
Digital Operator Fn204 Digital Operator Operating Manual
Protuner [Tuning] - [Tuning] Operating Procedure




12.9.4 Operating Procedure

To execute anti-resonance control adjustment, an operation reference is input, and the adjust ment is executed while vibration is occurring.

o To automatically detect the vibration frequency
° To manually set the vibration frequency

Use the following procedure to perform anti-resonance control.

/N\ CAUTION

- Before you execute anti-resonance control
adjustment, check the information provided in the
Protuner operating manual.

Observe the following precautions.

Make sure that you can perform an emergency stop at any time. Parameters will be set automatically when anti-resonance
control adjustment is executed. This may greatly affect the response before and after execution. Make sure that you can
perform an emergency stop (to turn OFF the power supply) at any time.

Set the moment of inertia correctly before you execute anti-resonance control adjustment. If the setting greatly differs

from the actual moment of inertia, effective vibration reduction may not be possible.

If you have already performed anti-resonance control adjustment and then you change the frequency, the current anti-
resonance control effect may be lost. Caution is particularly required when automatically detecting the vibration
frequency. °

If effective vibration reduction is not achieved even after you execute anti-resonance control adjustment, cancel the function
and lower the control gain by using a different method, such as custom tuning.Perform custom tuning separately if required to
increase the response after performing anti-resonance control adjustment.

If the servo gain is increased, e.g., when custom tuning is performed, vibration may occur again.

If that occurs, perform anti-resonance control adjustment again to fine-tune the parameters.

1. Perform steps 1to 8 of the procedure for custom tuning. Refer to the following section for details.

2. C(lick the Anti-res Ctrl Adj Button.
The rest of the procedure depends on whether you know the vibration frequency.

Custom Tuning X

Custom Tuning 0:Set servo gains with prioity given to stabilty
Tuning mode 2:8al screw mechanism or inear motor.

Auto-setting
Notch fiter 6
sor [dlmeel],

AntiresCtriAd |

aoncesdy [ [macive |

Vib Detect

I Anti-res Ctl Adj I

Buk |[ToAwotwing |[ 0k ][ Cawa |

3. If you do not know the vibration frequency, click the Auto Detect Button. If you know the vibration frequency,
click the Manual Set Button.

To Automatically Detect the Vibration Frequency
The frequency will be set.

Adjust A esonance Contrl x  To Manually Set the Vibration Frequency
Adjustment.
Determine frequency Adjust Anti-resonance Control X
Frequency Setting Methods
~ = tment
EETree e e -
O ¢ | pwase ] Detemne frsquency
‘ Frequency Setting Methods
T = o e ve A D S
automatcal et e Feavency
i e i s [ (=1 [<][=] ¥
EENY | e e | - - [y Cauton: Before adjustment Ha] Start
‘ If a frequency signnificantly Set frequency
different from the value
- FIFIFFINNEEs s e EEEE
bl (1-2000) )& current anti-res control Fre Caution:
effect may be lost. Once ‘ fequency; - ow o | o [H] .
Click the Start adjustment button. D D the vibration problem is Lffzﬁew;mv;zmsﬁ:m\iy
solver, do not increase lifferent from the value
8 oo o ey e (% demonggan. - FEIEE before adjustment s set,
g BauencH (1-2000) the current anti-res control
@ = = oo
lick the Start adjustment button I:] [:] the vibration problem is
(0-300) solver, do notincrease
< damping gain.
DampingGain === e e» e» e e %]

H‘
i

4. C(lick the Start adjustment Button.



5. Usethe [ A ] and [ ¥ ] Buttons in the Adjustment Area to change the settings.
Click the Reset Button during tuning to restore the setting to its original value. The tuning level will return to the value from
before when custom tuning was started.

To Automatically Detect the Vibration Frequency To Manually Set the Vibration Frequency
Change the setting of the damping gain. Change the settings of the frequency and damping gain.
AUELATS rescrance Cotliol % Adjust Anti-resonance Control X
Adjustment
— -
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6. When the adjustment has been completed, click the OK Button.
The values that were changed will be saved in the servo driver and you will return to the Tuning Dialog Box.
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Cancel

This concludes the procedure to set up anti-resonance control.

12.9.5 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute anti-resonance control adjustment.
Do not change the settings while anti-resonance control adjustment is being executed.

Parameter Name Automatic Changes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn162 Anti-Resonance Gain Correction No
Pn163 Anti-Resonance Damping Gain Yes |
Pn164 Anti-Resonance Filter Time Constant 1 Correction No
Pn165 Anti-Resonance Filter Time Constant 2 Correction No

Yes: The parameter is automatically set.

No: The parameter is not automatically set, but the setting is read during execution.



12.10 Vibration Suppression

This section describes vibration suppression.

12.10.1 Outline

You can use vibration suppression to suppress transient vibration at a low frequency from 1 Hz to 100 Hz, which is generated
mainly when the machine vibrates during positioning. This is effective for vibration frequencies for which notch filters and anti-
resonance control adjustment are not effective.

Vibration suppression is automatically set by autotuning without a host reference or autotuning with a host reference. Use
vibration suppression only if fine-tuning is required or readjustment is required as a result of a failure to detect vibration.
To execute vibration suppression, input an operation reference and execute the function when there is vibration.

Perform custom tuning if required to increase the response after performing vibration suppression.

/\ CAUTION

- Related parameters will be set automatically when vibration suppression is executed. This may greatly affect the response
before and after execution. Make sure that you can perform an emergency stop at any time.

- Before you execute vibration suppression, set the correct moment of inertia ratio (Pn103) with autotuning without a
host reference or another method. If the setting greatly differs from the actual moment of inertia ratio, normal control of
the machine may not be possible, and vibration may occur.

* Vibration suppression detects vibration frequencies between 1 Hz and 100 Hz.
Ly

. | * Frequency detection will not be performed if there is no vibration in the position deviation or if the vibration frequency
-9 is outside the range of detectable frequencies. If that is a problem, use a device such as a displacement meter or
@ vibration sensor to measure the vibration frequency.
¢ If an automatically detected vibration frequency is not suppressed, the actual frequency and the detected frequency may be
different. Fine-tune the detected frequency if necessary.

[tems That Influence Performance

If continuous vibration occurs while the Servomotor is stopping, vibration suppression cannot be used to suppress the
vibration effectively. In this case, use anti-resonance control adjustment or custom tuning.

Detection of Vibration Frequencies

Frequency detection may not be possible if vibration does not appear in the position deviation or the vibration that results
from the position deviation is too small. You can adjust the detection sensitivity by changing the setting of the residual
vibration detection width (Pn560), which is set as a percentage of the positioning completed width (Pn522). Perform the
detection of vibration frequencies again after adjusting the setting of Pn560.

Residual Vibration Detection Width | Position |
Pn560 Setting Range Setting Unit Default Setting When Enabled Classification
1 ~ 3000 0.1% 400 Immediately Setup

NOTE: As a guideline, change the setting 10% at a time. If the setting of this parameter is lowered, the detection sensitivity will be increased.
Vibration may not be detected accurately if the setting is too small.

NOTE:The vibration frequencies that are automatically detected may vary somewhat with each positioning operation. Perform positioning
several times and make adjustments while checking the effect of vibration suppression.



12.10.2 Preparations

Always check the following before you execute vibration suppression.

e Position control must be used.
*  The tuning-less function must be disabled (Pn170 = n. 0).
*  The parameters must not be write prohibited.”

12.10.3 Applicable Tools

The following table lists the tools that you can use to perform vibration suppression.

Tool Fn No./Function Name Operating Procedure Reference
Panel Operator You cannot execute vibration suppression from the Panel Operator.
Digital Operator Fn205 Digital Operator Operating Manual
Protuner [Tuning] - [Tuning] Operating Procedure

12.10.4 Operating Procedure

Use the following procedure to perform vibration suppression.

1. Perform steps 1to 8 of the procedure for custom tuning. Refer to the following section for details.

2. Click the Vib Suppress Button.

Custom Tuning =3
Custom Tuning 2:Set servo gains for positioning
Tuning mode 2:Ball screw mechanism or linear motor
Gain status 1Gains
Tuning level
¥ Set the tuning level -
A EE E -'
cr M
Incresse until { g} !! 5 L ﬁ Start
overshooting occurs,
(1-2000)
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N 1O [}
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e 2500)
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Notch fiter °
. 5 —
L = e i
s =1 Vib Detect
i AntiresCtiAdy [ |
Antires Adj [= 1 [mactve | [ Concel | [ ntresCuiagj |
Finish
vb
Frequencyt [ — | [inactve | [ Cancel || Vib Suppression ||
| Bak [ Tosuotuming |[ ok |[ Camel |

3. Click the Import Button or click [ A ] and [ ¥ ] Button to manually adjust the set frequency.
When you click the Import Button, the residual vibration frequency in the Servomotor is read as the set frequency. (The frequency
can be read only when the residual vibration frequency is between 1.0 and 100.0.)

LI

C  detectable frequencies. If a vibration frequency is not detected, provide a means of measuring the vibration

. Frequency detection will not be performed if there is no vibration or if the vibration frequency is outside the range of
frequency.




Vibration Suppression

Determine the frequency
for setting.

Click the Import button.
Manual setting is alsc possible.

Set the frequency.

Click the Set button.
If the vibration problem could not
be solved,

finely adjust the frequency and
then dlick the Set button again.

¥
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Adjustment
Residual Vibration Frequency ‘007
N I
]
Set frequency
‘ (W}

[Hz]

X

Vib Suppression:inactive

Resst

Set

4. C(lick the Set Button.

No settings related to vibration suppression are changed during operation. If the Servomotor does not stop within
approximately 10 seconds after changing the setting, an update timeout will occur. The setting will be automatically
returned to the previous value.

Vibration Suppression

Determine the frequency
for setting.

Click the Import button.
Manual setting is also possible.

Click the Set button.

If the vibration problem could not
be solved,

finely adjust the frequency and
then click the Set button again.

H.

Adjustment
Residual Vibration Frequency 0.0
(]
Set frequency |
LS

I Vib Suppression:inactive |

Reset

If the vibration is not eliminated, use the [ A Jand [ ¥ ] Buttons for the set frequency to fine-tune the value and click

the Set Button again.

Vibration Suppression

Determine the frequency
for setting.

Click the Import button.
Manus| setting is also possible.

Set the frequency.

Click the Set button.

If the vibration problem could not
be solved,

finely sdjust the frequency and
then click the Set button again.
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Click the Reset Button during adjustment to restore the setting to its original value. The status from before when

adjustment was started will be restored.

When the vibration has been eliminated, click the Finish Button.

The updated value will be saved in the servo driver.

LWL
~, -
',.'

with no reference input. °

Vibration suppression will be enabled in step 5. The Servomotor response, however, will change when the Servomotor comes to a stop

This concludes the procedure to set up vibration suppression.




12.10.5 Setting Combined Functions

You can also use the feedforward function when you execute vibration suppression.

In the default settings, feedforward (Pn109), the speed feedforward input (V-REF), and the torque feedforward input (T-REF)
are disabled.

To use the speed feedforward input (V-REF), the torque feedforward input (T-REF), and model following control from the

host controller in the system, set Pn140 to n.1 (Use model following control and speed/torque feedforward together).
Parameter Function When Enabled Classification
n0O00O0O

Do not use model following control and

PN140 [default setting ] Immediately Tuning

speed/torque feedforward together.

nl0on Use model following control and speed/ torque

feedforward together.

Refer to the following section for information on the torque feedforward input (T-REF) and the speed feedforward input (V-REF).

* When model following control is used with the feedforward function, it is used to make optimum feedforward settings

SN in the ServoDriver. Therefore, model following control is not normally used together with either the speed
N/~ feedforward inputéV—REF) or torque feedforward input (T-REF) from the host controller. However, model following
control can be used with the speed feedforward input (V-REF) or torque feedforward input (T-REF) if required. An

unsuitable feedforward input may result in overshooting. °

12.10.6 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute vibration suppression.

Do not change the settings while vibration suppression is being executed.

Parameter Name Automatic Changes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Correction No
Pn143 Model Following Control Bias in the Forward Direction No
Pn144 Model Following Control Bias in the Reverse Direction No
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 Model Following Control Speed Feedforward Compensation No
Pn14A Vibration Suppression 2 Frequency No
Pn14B Vibration Suppression 2 Correction No

Yes: The parameter is automatically set.

No: The parameter is not automatically set, but the setting is read during execution.



12.11 Additional Adjustment Functions

This section describes the functions that you can use to make adjustments after you perform autotuning without a host
reference, autotuning with a host reference, and custom tuning.

Function Applicable Control Methods

Position control, speed control, or torque control*
Position control or speed control

Position control, speed control, or torque control
Position control or speed control

Position control, speed control, or torque control

Position control or speed control

Gain Switching

Friction Compensation

Current Control Mode Selection
Current Gain Level Setting

Speed Detection Method Selection
Proportional Control

* Automatic gain switching is enabled only for position control.

12.11.1 Gain Switching

Two gain switching functions are available, manual selection and automatic switching. The manual switching
function uses an external input signal to select the gains, and the automatic.

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

Parameter Function When Enabled Classification
n.0noo . Use manual gain switching. : _
Pn139  |ldefault setting] Immediately Tuning
nogo2 Use automatic gain switching pattern 1.
NOTE: Pn139 = n. 1is a reserved setting. Do not use this setting.
Gain Switching Combinations
Selected Spese .Loop et qup Position Loop | Torque Reference Modgl higetsl roloig FildEom :
} Gain Integral Time _ ' Following Control Compensation
Gains Constant Gain Filter Control Gain|  Correction Gain
_ Speed Speed Loop Position Loo First Stage First Model Model Friction
Gain Loop Gain | Integral Time | . 5> P Tprqug Reference| £ojiowing Following Compensa
Settings1 | (Pn100) Constant ain (P102) | Filter Time Control Control tion Gain
(Pr101) Constant (Pn401) | Gain* Correction* (Pn127)
(Pn147) (Pn142)
Second Second Speed | Second ?rst Stdage Second Model | Second Model | Second
Gain Speed Loop Integral | Position econ Torgue Following Following Friction
Settings 2 | Loop Time Constant | Loop Rgference Fitter Control Gain* | Control Gain Compensat
Gain (P105) Gain Time Constant | o, 1) Correction* ion
(Pn104) (Pn106) (Pn412) (Pn149) Gain(Pn122)

* Gain switching for the model following control gain and the model following control gain correction is applicable only to manual gain switching.
To enable gain switching with these parameters, a gain switching input signal must be used and the following con ditions must be met. If the

conditions are not met, these parameters will not be changed even if the other param eters in the above table are changed.

* There must be no reference.
* The motor must be stopped.

Manual Gain Switching
With manual gain switching, you use the /G-SEL (Gain Selection) signal to change between gain settings

1and gain settings 2.

Type Signal Connector Pin No. Setting Meaning
Changes the gain settings to gain settings 1.
Input /G-SEL Must be allocated. OFF o 9 9 o
ON | Changes the gain settings to gain settings 2.




Automatic Gain Switching

Automatic gain switching is enabled only for position control. The switching conditions are specified by

using the following settings.

Parameter Switching Selected Gains Switching Waiting Time Switching Time
Condition
Condition A Gain settings 1to gain Gain Switching Sa!?ch'n
iti i witchi
Pn139 [(n.O0O0O2 | satisfied settings 2 Waiting Time 1 Time 1 d
Pn135
Pn131
Condition Anot | Gain settings 2 to gain Galh_SWWFhIHQ Ga!n i
fed finas 1 Waiting Time 2 Switching
satisfie settings P136 Time 2
Pn132
Select one of the following settings for switching condition A.
Position Control Gain Switching | For Control Methods Other When Enabled | Classificati
Parameter Condition A Than Position Control (No €n Enabie SEgiiigau
Switching)
n.0oog /COIN (Positioning : )
[default setting ] | Completion) signal ON Gain settings 1 used.
/COIN (Positioning . .
n.00l0 Completion) signal OFF Gain settings 2 used.
N.O0020 /NEAR (Near) signal ON Gain settings 1 used.
Pn139 Immediately Tuning
n.O030 /NEAR (Nean) signal OFF Gain settings 2 used.
Position reference filter Gain settinas 1 used
n.0040 output is 0 and reference 9 ’
pulse input is OFF.
n.oos50 Position reference pulse input | Gain settings 2 used.
is ON.

Automatic Switching Pattern 1 (Pn139 = n. 2)

Condition A
satisfied

" lGain Switching Time 1: Pn131

Switching Waiting Time 1: Pn135

" Switching Waiting Time 2: Pn136|
Gain Switching Time 2: Pn132

Condition A
not satisfied

€ Relationship between the Waiting Times and Switching Times for Gain Switching

In this example, an ON /COIN (Positioning Completion) signal is set as condition A for automatic gain switching. The position
loop gain is changed from the value in Pn102 (Position Loop Gain) to the value in Pn106 (Second Position Loop Gain). When
the /COIN signal turns ON, the switching operation begins after the waiting time (Pn135). The switching operation changes
the position loop gain linearly from the gain set in Pn102 to the gain set in Pn106 over the switching time (Pn131).

Waiting Switching
time: Pn135 | time: Pn131 N

Pn102
Position Loop Gain

Pn106
Second
Position Loop Gain

/COIN |
A

Switching condition A satisfied.

NOTE: You can use gain switching for either PI control or I-P control (Pn10B=n. 0 or 1)



Related Parameters

Speed Loop Gain | Speed | | Position|
Pn100 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 0.1Hz 400 Immediately Tuning
Speed Loop Integral Time Constant | Speed | | Position|
Pn101 Setting Range Setting Unit Default Setting When Enabled Classification
15 ~ 51200 0.01ms 2000 Immediately Tuning
Position Loop Gain | Position|
Pn102 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 0.1/s 400 Immediately Tuning
First Stage First Torque Reference Filter Time Constant | Speed | | Position||Torque|
Pn401 Setting Range Setting Unit Default Setting When Enabled | Classification
0 ~ 65535 0.01ms 100 Immediately Tuning
Model Following Control Gain | Position|
Pn141 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 01/s 500 Immediately Tuning
Model Following Control Gain Correction | Position|
Pn142 Setting Range Setting Unit Default Setting When Enabled Classification
500 ~ 2000 0.1% 1000 Immediately Tuning
Friction Compensation Gain | Speed | | Position|
Pn121 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 1000 1% 100 Immediately Tuning
Second Speed Loop Gain | Speed | | Position|
Pn104 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 0.1Hz 400 Immediately Tuning
Second Speed Loop Integral Time Constant | Speed | | Position|
Pn105 Setting Range Setting Unit Default Setting When Enabled Classification
15 ~ 51200 0.01ms 2000 Immediately Tuning
Second Position Loop Gai | Position|
Pn106 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 0.1/s 400 Immediately Tuning
First Stage Second Torque Reference Filter Time Constant | Speed | | Position||Torque|
Pn412 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 0.01ms 100 Immediately Tuning
Second Model Following Control Gain | Position|
Pn148 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 01/s 500 Immediately Tuning
Second Model Following Control Gain Correction | Position|
Pn149 Setting Range Setting Unit Default Setting When Enabled Classification
500 ~ 2000 0.1% 1000 Immediately Tuning
Second Friction Compensation Gain | Speed | | Position|
Pn122 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 1000 1% 100 Immediately Tuning
Parameters Related to Automatic Gain Switching
Gain Switching Time 1 | Position |
Pn131 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 ms 0 Immediately Tuning
Gain Switching Time 2 | Position |
Pn132 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 ms 0 Immediately Tuning




Gain Switching Waiting Time 1 | Position |
Pn135 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 ms 0 Immediately Tuning
Gain Switching Waiting Time 2 | Position |
Pn136 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 1ms 0 Immediately Tuning
Related Monitoring
* Protuner
You can monitor gain switching with the status monitor or with tracing.
* Analog Monitors
Parameter Analog Monitor Monitor Name Output Value Description
Gain settings 1are enabled.
Pn006 n.00O0B Active Gain Monitor v J
Pn007 2V Gain settings 2 are enabled.

12.11.2 Friction Compensation

Friction compensation is used to compensate for viscous friction fluctuations and regular load fluctuations.

You can automatically adjust friction compensation with autotuning without a host reference, autotuning with a host
reference, or custom tuning, or you can manually adjust it with the following procedure. -

Required Parameter Settings

The following parameter settings are required to use friction compensation.

Parameter Function When Enabled Classification
n0000 . Disable friction compensation. )
Pn408 |[default setting ] Immediately Setup
nl00o0 Enable friction compensation.
Friction Compensation Gain | Speed | | Position |
Pn121 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 1000 1% 100 Immediately Tuning
Second Friction Compensation Gain | Speed | | Position |
Pn122 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 1000 1% 100 Immediately Tuning
Friction Compensation Coefficient | Speed | | Position |
Pn123 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction | Speed | | Position |
Pn124 Setting Range Setting Unit Default Setting When Enabled Classification
-10000 ~ 10000 0.1Hz 0 Immediately Tuning
Friction Compensation Gain Correction | Speed | | Position |
Pn125 Setting Range Setting Unit Default Setting When Enabled Classification
1 ~ 1000 1% 100 Immediately Tuning




Ope

rating Procedure for Friction Compensation

/\ CAUTION

- Before you execute friction compensation, set the moment of inertia ratio (Pn103) as accurately as possible. If the setting
greatly differs from the actual moment of inertia, vibration may occur.

Step

Operation

Set the following parameters related to friction compensation to their default settings.

Friction compensation gain (Pn121): 100

Second friction compensation gain (Pn122): 100

Friction compensation coefficient (Pn123): 0

Friction compensation frequency correction (Pn124): 0

Friction compensation gain correction (Pn125): 100

NOTE:Always use the default settings for the friction compensation frequency correction (Pn124) and friction

compensation gain correction (Pn125).

Gradually increase the friction compensation coefficient (Pn123) to check the effect of friction compensation.
NOTE:Usually, set the friction compensation coefficient (Pn123) to 95% or less. If the effect is insufficient,
increase the friction compensation gain (Pn121) by 10% increments until vibration stops.

Effect of Adjusted Parameters

Pn121: Friction Compensation Gain and Pn122: Second Friction Compensation Gain These parameters set the
response to external disturbances. The higher the setting is, the better the response will be. If the machine has a
resonance frequency, however, vibration may occur if the setting is too high.

Pn123: Friction Compensation Coefficient This parameter sets the effect of friction compensation. The higher the
setting is, the more effective friction compensation will be. If the setting is too high, however, vibration will occur
more easily. Usually, set the value to 95% or less.

Effect of Adjustments
The following graphs show the response with and without adjustment.

Inconsistent response
because of friction

| |Stable response due to
Low friction {friction compensation
¥ Position deviation N ‘\.,» Position deviation|
/ ! High friction
Position reference speed L/ \Position reference speed |
Before Friction Compensation After Friction Compensation

12.11.3 Current Gain Level Setting

You can set the current gain level to reduce noise by adjusting the parameter for current control inside the servo driver
according to the speed loop gain (Pn100). The noise level can be reduced by decreasing the current gain level (Pn13D) from
its default setting of 2,000% (disabled). However, if the setting is decreased, the level of noise will be lowered, but the
response characteristic of the servo driver will also be reduced. Adjust the current gain level within the range that maintains

the servo d

Pn13D

river response characteristic. This function is always disabled during torque control (Pn000 =n. 2 ).

Current Gain Level | Speed ” Position |
Setting Range Setting Unit Default Setting When Enabled Classification
100 ~ 2000 1% 2000 Immediately Tuning

If the current gain level is changed, the response characteristic of the speed loop will also change. Servo tuning must therefore
be performed again.




12.11.4 Speed Detection Method Selection

You can use the speed detection method selection to ensure smooth Servomotor speed changes during operation.
To ensure smooth motor speed changes during operation, set Pn009 to n. 1 (Use speed detection 2).

With a Linear Servomotor, you can reduce the noise level of the running motor when the linear encoder scale pitch is large.

Parameter Meaning When Enabled Classification
n.0000 .
) Use speed detection 1.
Pn009 [default setting | P After restart Tuning
n.0100 Use speed detection 2.

< - Ifthe speed detection method is changed, the response characteristic of the speed loop will also change. Servo tuning
must therefore be performed again.

12.11.5 Speed Feedback Filter

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

Speed Feedback Filter Time Constant | Speed ” Position |
Setting Range Setting Unit Default Setting When Enabled Classification
Pn308
0 ~ 65535 0 | diatel Set
(0.00 ~ 65535ms) 0.01ms (0.00ms) mmediately eup

12.11.6  Proportional Control (P Control)

You can input the /P-CON (Proportional Control) signal from the host controller to select P control.

The speed control section uses proportional-integral control (Pl control) if the reference remains at zero during speed
control. The integral effect may cause the Servomotor to move. To prevent that, you can change from PI control to P
control.

P control is set using Pn000 = n. X and the /P-CON signal.
However, if Pn000 issetton. A (Switching between speed control with analog references and speed control with zero

clamping), a position loop will be formed. Therefore, there is no need to use this function.
P control is used while the /P-CON signal is ON.



/P-CON (Proportional Control) Signal

The /P-CON signal is used to switch between P control and PI control.

Type Signal Connector Pin No. Setting Meaning
nout CN1-41 ON (closed) Changes to P control
npu /P-CON [default setting ] OFF (open) Changes to PI control

When Using the Default Input Signal Allocations

/P-CON | 41

Changing between P and PI control

servo driver

CN1

NOTE:This example uses the default input signal allocations.

Control Methods and P Control Input Signals

Changing to P control is enabled when the control method is set to speed control or position control.

Parameter | Control Method Description Changing to
Selection P Control
n.0oon ) You can change to
[default setting ] Speed control with analog references P control with the
default setting (CN141
= /P-CON).
You can also allocate
Position control with pulse train references the /P-CON signal to
n.ooio P another connector
pin.
n.og20 Torque control with analog references You cannot change to
P contral.
PrO00 n.oo30 Internal set speed control with contact commands
f n.0040 Switching between internal set speed control with contact
commands and speed control with analog references
n.oo50 Switching between |'n'terna| set spged control W|th contact Vou must allocate the
commands and position control with pulse train references .
—— - - /P-CON signal to
n.ooen Switching between internal set speed control with contact CN1-40 to CN1-46.
commands and torque control with analog references
n.og7’0d Switching between position control with pulse train references
and speed control with analog references
n.0080 Switching between position control with pulse train references
and torque control with analog references
n.O090 Switching between torque control with analog references and
speed control with analog references
n.O0O0AO Switching between speed control with analog references and
speed control with zero clamping
n.OOB0O Switching between position control with pulse train references
and position control with reference pulse inhibition

NOTE: Refer to the following section for information on changing the control method.



12.12 Manual Tuning

This section describes manual tuning.

12.12.1 Tuning the Servo Gains

Position control loop

l Speed control loop
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | _____,
Bpoad Speed pattern Movement Speed —-—-—-— e ' Servomotor
— reference | + — ——reference! Speed control] % [Current L
[\ —=|Deviaton—={ Position [~ | " ; ol [ | Power #VAW_‘@
/ | == counter |  [loop gain Kp| - | oo converter b
- d | KvandTi section o
Time ' i T oo
: L Shesdien Current loop b
; } ” . L e (PQ)
! Position loop bran s e s e e R i 4
O .| Encoder

SERVOPACK

Host controller Kp: Position loop gain (Pn102)

Kv: Speed loop gain (Pn100)
Ti: Speed loop integral time constant (Pn101)
Tf: First stage first torque reference filter time constant (Pn401)

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

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

A sufficient response characteristic is ensured for the current loop. There is never a need for it to be adjusted by the user.

Outline

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

Use manual tuning in the following cases.

» When tuning with autotuning without a host reference or autotuning with a host reference does not achieve the
* desired results

* When you want to increase the servo gains higher than the gains that resulted from autotuning without a host
* reference or autotuning with a host reference
* When you want to determine the servo gains and moment of inertia ratio yourself

You start manual tuning either from the default parameter settings or from the gain settings that resulted from
autotuning without a host reference or autotuning with a host reference.

Applicable Tools

You can monitor the servo gains with the Protuner or with the analog monitor.

Precautions

Vibration may occur while you are tuning the servo gains. We recommend that you enable vibration alarms
(Pn310 = n. 2) to detect vibration. Refer to the following section for information on vibration detection.



Tuning Procedure Example (for Position Control or Speed Control)

Step Description
1 Adjust the first stage first torque reference filter time constant (Pn407) so that vibration does not occur.

Increase the Speed loop gain (Pn100) and reduce the speed loop integral time constant (Pn107) as far as possible
within the range that does not cause machine vibration.

Repeat steps 1and 2 and return the settings about 10% to 20% from the values that you set.

4 For position control, increase the position loop gain (Pn102) within the range that does not cause vibration.

NOTE: If you greatly change any one servo gain parameter, you must adjust the other parameters again.
Do not increase the setting of just one parameter. As a guideline, adjust the settings of the servo gains
by approximately 5% each. As a rule, change the servo parameters in the following order. «

* To Increase the Response Speed

1. Reduce the torque reference filter time constant.
2. Increase the speed loop gain.

3. Decrease the speed loop integral time constant.
4. Increase the position loop gain.

* To Reduce Response Speed and to Stop Vibration and Overshooting
1. Reduce the position loop gain.

2. Increase the speed loop integral time constant.

3. Decrease the speed loop gain.

4. Increase the torque filter time constant.

Adjusted Servo Gains
You can set the following gains to adjust the response characteristic of the Servo Driver.

* Pn100 : Speed Loop Gain

* Pn107 : Speed Loop Integral Time Constant

« Pn102 : Position Loop Gain

» Pn401 : First Stage First Torque Reference Filter Time Constant

¢ Position Loop Gain

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

Position Loop Gain | Position |
Pn102 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 20000 01/s 400 Immediately Tuning

NOTE:For machines for which a high position loop gain (Pn102) cannot be set, overflow alarms can occur
during high-speed operation. If that is the case, you can increase the setting of the following parameter
to increase the level for alarm detection.

Use the following condition as a guideline for determining the setting.
PR520 = Maximum feed speed [reference units/s] ¥ 20

Pn102+10 (1/s)
If you use a position reference filter, transient deviation will increase due to the filter time constant. When you

make the setting, consider deviation accumulation that may result from the filter. »

Position Deviation Overflow Alarm Level | Position |
Pn520 Setting Range Setting Unit Default Setting When Enabled Classification
1 ~ 1073741823 | 1reference 5242880 Immediately Setup
unit




€ Speed Loop Gain

This parameter determines the response characteristic of the speed loop. If the response characteristic of the speed loop is
low, it becomes a delay factor for the position loop located outside of the speed loop. This will result in overshooting and
vibration in the speed reference.

Therefore, setting the speed loop gain as high as possible within the range that will not cause the machine system to vibrate
will produce a stable servo system with a good response characteristic.

Speed Loop Gain | Speed| | Position” Torque|
When Enabled

Immediately

Setting Range Classification

10 ~ 20000

Setting Unit
0.1Hz

Default Setting
400

Pn100

Tuning

Load moment of inertia at motor shaft (J;)
Servomotor moment of inertia (L)
The default setting of Pn103 (Moment of Inertia Ratio) is 100. Before you tune the servo, calculate

the moment of inertia ratio with the above formula and set Pn103 to the calculation result.
Moment of Inertia Ratio | Speed| | Positior“ Torque|

When Enabled
Immediately

Setting of Pn103 = x100(%)

Setting Range Classification

0 ~ 20000

Setting Unit
1%

Default Setting
100

Pn103

Tuning

€ Speed Loop Integral Time Constant

To enable response to even small inputs, the speed loop has an integral element. The integral element becomes a delay
factor in the servo system. If the time constant is set too high, overshooting will occur, positioning settling time will increase,
and the response characteristic will suffer.

Speed Loop Integral Time Constant | Speed| | Position |
Pn1071 Setting Range Setting Unit Default Setting When Enabled Classification
15 ~ 51200 0.01ms 2000 Immediately Tuning
€ Torque Reference Filter

As shown in the following diagram, the torque reference filter contains a first order lag filter and notch filters
arranged in series, and each filter operates independently.
The notch filters can be enabled and disabled with Pn408 = n. X X and Pn416 = n. XXX.

Torque-Related Torque—R_elated

Function Function
Selections 1 Selections 2
Pn416

\
I
I Pn408
I
I
I

I
|
I
* Second stage 1
Lo stage first o—{second torquet o

Torque First First Second Third Fourth Fifth Torque
reference stage stage stage stage ] reference
before filter | torque reference notch filter: notch filter: notch filter: notch filter: notch filter: after filter
reference fitter: Pn409 Pn40C Pn417 Pn41A Pn41D
filter: PndoF Pn40A Pn40D Pn418 Pn41B Pnd1E
Pn401 Pn410 Pn40B Pn40E Pn419 Pn41C Pn41F

First order Second order

lag filter lag filter Notch filter Notch filter Notch filter Notch filter

|
[
|
|
|
|
|
stage ‘
|
|
|
|
|
|
|

* The second stage second torque reference filter is disabled when Pn40F is set to 5,000 (default setting) and it is
enabled when Pn40F is set to a value lower than 5,000.

Torque Reference Filter

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

First Stage First Torque Reference Filter Time Constant | Speed | | Position| |Torque|
Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 0.01ms 100 Immediately Tuning
Second Stage Second Torque Reference Filter Frequency | Speed | | Position| |Torque|
Pn40F Setting Range Setting Unit Default Setting When Enabled Classification
100 ~ 5000 1Hz 5000* Immediately Tuning




Second Stage Second Torque Reference Filter Q Value | Speed | | Position| |Torque|

Pn410 Setting Range Setting Unit Default Setting When Enabled Classification

50 ~ 100 0.01 50 Immediately Tuning

* The filter is disabled if you set the parameter to 5,000.

Notch Filters

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

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

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

Notch filter Q Value

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

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

The setting of the notch filter depth determines the depth of the frequencies that are filtered for the notch

filter frequency. The depth of the notch changes with the notch filter depth. The smaller the notch filter depth is, the deeper
the notch is, increasing the effect of vibration suppression. However, if the value is too small, vibration can actually increase.
The notch filter is disabled if the notch filter depth, d, is set to 1.0 (i.e., if Pn419 is set to 1,000).

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

Frequency [Hz] d = 1.0 (notch filter disabled)

Attenuation [dB]




You can enable or disable the notch filter with Pn408 and Pn416.

Parameter Meaning When Enabled Classification
l[leEaEl tDsgtting ] Disable first stage notch filter.
n.0oagl Enable first stage notch filter.
Pn408
BeDfa%EsEﬁing ] Disable second stage notch filter.
n.0100 Enable second stage notch filter.
r;ij DI 0o : Disable third stage notch filter. )
[default setting ] Immediately Setup
n.0oagl Enable third stage notch filter.
ﬂdI:fI |:||0 U . Disable fourth stage notch filter.
PnATF [default setting |
n.0010 Enable fourth stage notch filter.
%ga%EsEﬁing ] Disable fifth stage notch filter.
n.Oolo0g Enable fifth stage notch filter.
Set the machine vibration frequencies in the notch filter parameters.
First Stage Notch Filter Frequency | Speed | | Position| |Torque|
Pn409 Setting Range Setting Unit Default Setting When Enabled Classification
50 ~ 5000 1Hz 5000 Immediately Tuning
First Stage Notch Filter Q Value | Speed | | Position| |Torque|
Pn40A Setting Range Setting Unit Default Setting When Enabled Classification
50 ~ 1000 0.01 70 Immediately Tuning
First Stage Notch Filter Depth | Speed | | Position| |Torque|
Pn40B Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 1000 0.001 0 Immediately Tuning
Second Stage Notch Filter Frequency | Speed | | Position| |Torque|
Pn40C Setting Range Setting Unit Default Setting When Enabled Classification
50 ~ 5000 1Hz 5000 Immediately Tuning
Second Stage Notch Filter Q Value | Speed | | Position| |Torque|
Pn40D Setting Range Setting Unit Default Setting When Enabled | Classification
50 ~ 1000 0.01 70 Immediately Tuning
Second Stage Notch Filter Depth | Speed | | Position| |Torque|
Pn40F Setting Range Setting Unit Default Setting When Enabled | Classification
0 ~ 1000 0.001 0 Immediately Tuning
Third Stage Notch Filter Frequency | Speed | | Position| |Torque|
Pn417 Setting Range Setting Unit Default Setting When Enabled | Classification
50 ~ 5000 1Hz 5000 Immediately Tuning
Third Stage Notch Filter Q Value | Speed | | Position| |Torque|
Pn418 Setting Range Setting Unit Default Setting When Enabled | Classification
50 ~ 1000 0.01 70 Immediately Tuning
Third Stage Notch Filter Depth | Speed | | Position| |Torque|
Pn419 Setting Range Setting Unit Default Setting When Enabled | Classification
0 ~ 1000 0.001 0 Immediately Tuning
Fourth Stage Notch Filter Frequency | Speed | | Position| |Torque|
Pn41A Setting Range Setting Unit Default Setting When Enabled | Classification
50 ~ 5000 1Hz 5000 Immediately Tuning
Fourth Stage Notch Filter Q Value | Speed | | Position| |Torque|
Pn41B Setting Range Setting Unit Default Setting When Enabled | Classification
50 ~ 1000 0.01 70 Immediately Tuning
Fourth Stage Notch Filter Depth | Speed | | Position| |Torque|
Pn41C Setting Range Setting Unit Default Setting When Enabled | Classification
0 ~ 1000 0.001 0 Immediately Tuning




Fifth Stage Notch Filter Frequency | Speed | | Position| |Torque|
Pn41D Setting Range Setting Unit Default Setting When Enabled Classification
50 ~ 5000 THz 5000 Immediately Tuning
Fifth Stage Notch Filter Q Value | Speed | | Position| |Torque|
Pn41E Setting Range Setting Unit Default Setting When Enabled Classification
50 ~ 1000 0.01 70 Immediately Tuning
Fifth Stage Notch Filter Depth | Speed | | Position| |Torque|
Pn41F Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 1000 0.001 0 Immediately Tuning
* Do not set notch filter frequencies (Pn409, Pn40C, Pn417, Pn41A, and Pn41D) that are close to the speed loop’s
i response frequency. Set a frequency that is at least four times the speed loop gain (Pn100). (However, Pn103 (Moment
_: :. ggmsgrgg. Ratio) must be set correctly. If the setting is not correct, vibration may occur and the machine may be

¢ Change the notch filter frequencies (Pn409, Pn40C, Pn417, Pn41A, and Pn41D) only while the Servomotor is
stopped. Vibration may occur if a notch filter frequency is changed during operation.

Guidelines for Manually Tuning Servo Gains

When you manually adjust the parameters, make sure that you completely understand the information

in the product manual and use the following conditional expressions as guidelines. The appropriate values
of the parameter settings are influenced by the machine specifications, so they cannot be determined
universally. When you adjust the parameters, actually operate the machine and use the Protuner or

analog monitor to monitor operating conditions. Even if the status is stable while the Servomotor is stopped,
an unstable condition may occur when an operation reference is input. Therefore, input operation
references and adjust the servo gains as you operate the Servomotor.

Stable gain: Settings that provide a good balance between parameters.
However, if the load moment of inertia is large and the machine system contains elements prone to vibration,
you must sometimes use a setting that is somewhat higher to prevent the machine from vibrating.

Critical gain: Settings for which the parameters affect each other -
Depending on the machine conditions, overshooting and vibration may occur and operation may not be
stable. If the critical gain condition expressions are not met, operation will become more unstable, and there is
a risk of abnormal motor shaft vibration and round-trip operation with a large amplitude. Always stay within
the critical gain conditions.

If you use the torque reference filter, second torque reference filter, and notch filters together, the interference between the
filters and the speed loop gain will be superimposed. Allow leeway in the adjustments.

\SP); The following adjusted value guidelines require that the setting of Pn103 (Moment of Inertia Ratio) is correctly set for the
actual machine.

¢ WhenPn10B=n. 0 (Pl Control)

Guidelines are given below for gain settings 1.

The same guidelines apply to gain settings 2 (Pn104, Pn105, Pn106, and Pn412).
* Speed Loop Gain (Pn100 [Hz]) and Position Loop Gain (Pn102 [/s))
Stable gain: Pn102 [/s] < 2m x Pn100/4 [Hz]
Critical gain: Pn102 [/s] < 2m x Pn100 [HZz]

* Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms))
Stable gain: Pn101 [ms] = 4,000/(21t x Pn100 [Hz])
Critical gain: Pn101 [ms] > 1,000/(21t x Pn100 [Hz))

* Speed Loop Gain (Pn100 [Hz]) and First Stage First Torque Reference Filter Time Constant (Pn401 [ms])
Stable gain: Pn401 [ms] < 1,000/(21t x Pn100 [Hz] x 4)
Critical gain: Pn401 [ms] < 1,000/(2t x Pn100 [HZ] x 1)



* Speed Loop Gain (Pn100 [Hz]) and Second Stage Second Torque Reference Filter Frequency (Pn40F [Hz])
Critical gain: Pn40F [Hz] > 4 x Pn100 [Hz]
NOTE: Set the Second Stage Second Torque Reference Filter Q Value (Pn410) to 0.70.

* Speed Loop Gain (Pn100 [Hz]) and First Stage Notch Filter Frequency (Pn409 [Hz]) (or Second Stage Notch
Filter Frequency (Pn40C [Hz]))
Critical gain: Pn409 [Hz] > 4 x Pn100 [HZ]

* Speed Loop Gain (Pn100 [Hz]) and Speed Feedback Filter Time Constant (Pn308 [ms])
Stable gain: Pn308 [ms] < 1,000/(2t x Pn100 [Hz] x 4)
Critical gain: Pn308 [ms] < 1,000/(21t x Pn100 [Hz] x 1)

¢ WhenPn10B=n. 1 (-P Control)

Guidelines are given below for gain settings 1.

The same guidelines apply to gain settings 2 (Pn104, Pn105, Pn106, and Pn412).

For I-P control, the relationships between the speed loop integral time constant, speed loop gain,
and position loop gain are different from the relationships for Pl control. The relationship between
other servo gains is the same as for Pl control.

* Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn100 [Hz] 2 320/Pn101 [ms]

* Position Loop Gain (Pn102 [/s]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn102 [/s] £ 320/Pn101 [ms]

NOTE: Selecting the Speed Loop Control Method (Pl Control or I-P Control)Usually, I-P control is effective
for high-speed positioning and high-speed, high-precision processing applications. With I-P control, you
can use a lower position loop gain than for Pl control to reduce the positioning time and reduce arc
radius reduction. However, if you can use mode switching to change to proportional control to
achieve the desired application, then using Pl control would be the normal choice.

* Decimal Points in Parameter Settings

For the SC3 servo drivers, decimal places are given for the settings of parameters on the Digital Operator,

Panel Operator, and in the manual. For example with Pn100 (Speed Loop Gain), Pn100 = 40.0 is used to indicate
a setting of 40.0 Hz. In the following adjusted value guidelines, the decimal places are also given.

Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant
(Pn10T [ms])
Stable gain: Pn101 [ms] 2 4,000/(2it x Pn100 [Hz]), therefore If Pn100 =
40.0 [Hz], then Pn101 = 4,000/(21t x 40.0) = 15.92 [ms]. )



Model Following Control

You can use model following control to improve response characteristic and shorten positioning time. You can

use model following control only with position control. Normally, the parameters that are used for model following control are
automatically set along with the servo gains by executing autotuning or custom tuning. However, you

must adjust them manually in the following cases.

* When the tuning results for autotuning or custom tuning are not acceptable

» When you want to increase the response characteristic higher than that achieved by the tuning results for
autotuning or custom tuning

* When you want to determine the servo gains and model following control parameters yourself

The block diagram for model following control is provided below.
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Ti: Speed loop integral time constant (Pn101)
Tf: First stage first torque reference filter time constant (Pn401)
mKp: Model following control gain (Pn141)

mTFF: Model following control bias in the forward direction (Pn143)
Model following control bias in the reverse direction (Pn144)

mVFF: Model following control speed feedforward compensation (Pn147)
4 Manual Tuning Procedure

Use the following tuning procedure for using model following control.

Step Description
Friction compensation must also be used. Set the friction compensation parameters. Refer to the following
section for the setting procedure.

2 Adjust the servo gains. Refer to the following section for an example procedure.
NOTE: 1. Set the moment of inertia ratio (Pn103) as accurately as possible.
2. Refer to the guidelines for manually tuning the servo gains and set a stable gain for the position loop gain (Pn102).

1

3 Increase the model following control gain (Pn141) as much as possible within the range in which overshooting
and vibration do not occur.

If overshooting occurs or if the response is different for forward and reverse operation, fine-tune model
following control with the following settings: model following control bias in the forward direction (Pn143),
model following control bias in the reverse direction (Pn144), and model following control speed feedforward
compensation (Pn147).




¢ Related Parameters

Next we will describe the following parameters that are used for model following control.

* Pn140 ( Model Following Control-Related Selections )

* Pn14

Pn141

(
(
Pn144 (
Pn147 (

3

Model Following Control Gain )
Model Following Control Bias in the Forward Direction )
Model Following Control Bias in the Reverse Direction )
Model Following Control Speed Feedforward Compensation )

Model Following Control-Related Selections

Set Pn14

0=n.

X to specify whether to use model following control.

If you use model following control with vibration suppression, set Pn140ton. 1
perform vibration suppression, adjust vibration suppression with custom tuning in advance.

orPn40=n. 2

. When you also

NOTE: If you use vibration suppression (Pn140=n. 1 orPn140=n. 2 ), always set Pn140 to n. 1 (Use model
following control).
Parameter Function When Enabled Classification
n.oooo .
[default setting ] Do not use model following control.
n.0oagl Use model following control.
Pni40 |N-O000O — - Immediately Tuning
[default setting] Do not perform vibration suppression.
n.Ogolg Perform vibration suppression for a specific frequency.
n.0020 Perform vibration suppression for two specific frequencies.

Model Following Control Gain
The model following control gain determines the response characteristic of the servo system. If you increase the setting of the
model following control gain, the response characteristic will improve and the positioning time will be shortened. The
response characteristic of the servo system is determined by this parameter, and not by Pn102 (Position Loop Gain).

Pn141

Model Following Control Gain

| Position |

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

10 ~ 20000

0.1/s

500

Immediately

Tuning

NOTE: For machines for which a high model following control gain cannot be set, the size of the position
deviation in model following control will be determined by the setting of the model following control gain.
For a machine with low rigidity, in which a high model following control gain cannot be set, position deviation
overflow alarms may occur during high-speed operation. If that is the case, you can increase the setting of
the following parameter to increase the level for alarm detection.
Use the following conditional expression for reference in determining the setting.

Pn 520 >

Maximum feed speed [reference units/s]

Pn141/10 [1/s]

X2

Pn520

Position Deviation Overflow Alarm Level | Position |
Setting Range Setting Unit Default Setting | When Enabled Classification
1 ~ 1073741823 | 1reference unit 5242880 Immediately Tuning

Model Following Control Bias in the Forward Direction and Model Following Control Bias in the
Reverse Direction

If the response is different for forward and reverse operation, use the following parameters for fine-tuning.

If you decrease the settings, the response characteristic will be lowered but overshooting will be less likely to occur.

Model Following Control Bias in the Forward Direction | Position |
Pn143 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 10000 0.1% 1000 Immediately Tuning
Model Following Control Bias in the Reverse Direction | Position |
Pn144 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 10000 0.1% 1000 Immediately Tuning




Model Following Control Speed Feedforward Compensation

If overshooting occurs even after you adjust the model following control gain, model following control bias in

the forward direction, and model following control bias in the reverse direction, you may be able to improve
performance by setting the following parameter.

If you decrease the settings, the response characteristic will be lowered but overshooting will be less likely to occur.

Model Following Control Speed Feedforward Compensation | Position |
Pn147 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 10000 0.1% 1000 Immediately Tuning

Model Following Control Type Selection

When you enable model following control, you can select the model following control type. Normally, set Pn14F to n. 1
(Use model following control type 2) (default setting). If compatibility with previous models is required, set Pn14F to n.

0 (Use model following control type 1).

Parameter Meaning When Enabled Classification
n.Oooo Use model following control type 1.
Pn14F | n.O00O0OO0 ) After restart Tuning
[default setting ] Use model following control type 2.

12.12.2 Compatible Adjustment Functions

The compatible adjustment functions are used together with manual tuning. You can use these functions to improve adjustment
results. These functions allow you to use the same functions as for SC3-Series servo drivers
to adjust SC3-Series servo drivers. °

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

Pn10A
Feedforward Filter %

Pn109

Dxfferent\alﬂ Feedforward [[—

Time Constant

Position reference pulses + : I Position loop gain (Kp) *L(')i .
Feedback pulses
Feedforward | Position |
Pn109 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant | Position |
Pn10A Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 6400 0.01ms 0 Immediately Tuning

NOTE: If you set the feedforward value too high, the machine may vibrate. As a guideline, use a setting of 80% or less. -

Torque Feedforward and Speed Feedforward

You can use the torque feedforward and speed feedforward functions to help shorten the positioning time. The

reference is created from the differential of the position reference at the host controller.

Torque feedforward: This is effective for speed control or position control. It is sent from the host controller along with
the speed reference. Connect the speed reference from the host controller to the V-REF (CN1-5 and CN1-
6) signal and the torque feedforward reference from the host controller to the T-REF (CN1- 9 and CN1-10)

signal.

Speed feedforward: This is effective only for position control. It is sent to the servo driver from the host controller along
with the position reference. Connect the position reference from the host controller to the PULS and SIGN
(CN1-7,CN1 -8, CN1-11, and CN1-12) signals and the speed feedforward reference from the host controller
to the V-REF (CN1-5 and CN1-6) signal.



*

Examples of Connections to Host Controllers
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COIN
m  Related Parameters
Torque feedforward is allocated to T-REF (Pn002 = n. X) and it is set using the torque reference input gain
(Pn400) and T-REF filter time constant (Pn415).
The default setting of Pn400 is 30. Therefore, if the torque feedforward value is +3 V, then the torque is limited
to +100% of the rated torque.
Parameter Meaning When Enabled Classification
n.0oOOo
[default setting | Do not use T-REF.
n.ooagl Use T-REF as an external torque limit input. .
- After restart Setu
Pn002 nogo2 Use T-REF as a torque feedback input. P
3 Use T-REF as an external torque limit input
noom when /P-CL or /N-CL is active,
Torque Reference Input Gain | Speed | | Position [[Torque|
Pn400 Setting Range Setting Unit Default Setting When Enabled Classification
10 ~ 100 0.1 V/rated torque 30 Immediately Setup
T-REF Filter Time Constant | Speed | | Position [|Torque |
Pn415 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 0.01ms 0 Immediately Setup




Pn426

Torque feedforward average movement time

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 ~ 5100

0.1ms

0

Immediately

Setup

NOTE:1.0vershooting will occur if you set the torque feedforward too high. Set the optimum value while monitoring the response.

2.You cannot use the torque feedforward function together with torque limiting with an analog voltage reference.

m  Speed Feedforward

You set the speed feedforward function with the position control option (Pn207 =n. X

speed reference input gain (Pn300).
The default setting of Pn300 is 600. Therefore, if the speed feedforward value is +6 V, then it will

indicate the rated speed.

) and the

Parameter Meaning When Enabled Classification
n.0000 . Do not use V-REF.
Pn207 |[default setting ] After restart Setup
n.Oolg Use V-REF as a speed feedback input.
Speed Reference Input Gain | Speed| | Position || Torque |
Pn300 Setting Range Setting Unit Default Setting When Enabled Classification
150 ~ 3000 0.01 V/Rated motor 600 Immediately Setup
speed
Speed Reference Filter Time Constant
Pn307 Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 65535 0.01ms 40 Immediately Setup
Speed Feedforward Average Movement Time
Pn30C Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 5700 0.1ms 0 Immediately Setup

NOTE: Overshooting will occur if you set the feedforward too high. Set the optimum value

while monitoring the response.

Mode Switching (Changing between Proportional and Pl Control)

You can use mode switching to automatically change between proportional control and PI control.

Overshooting caused by acceleration and deceleration can be suppressed and the settling time can be

reduced by setting the switching condition and switching levels.

Without Mode Switching

With Mode Switching

Motor
speed

vershooting

Reference

Actual Servomotor
operation

Overshooting

Settling time

<=

Motor
speed

LJ Time
Settling time




¢ Related Parameters

Select the switching condition for mode switching with Pn10B = n.

X.

Parameter Mode Switching Selection Parz;rgtzt;r Tht Setii:;erevel When Enabled | Classification
Servomotor | Servomotor
n.OoOoo Use the internal torque
[default setting]| reference as the condition. Pn10C
n.0oal Use the speed reference as Pn10D Pn181
Pn10B the condition.
nogo2 Use the acceleration Pn10E Pn182 Immediately Setup
reference as the condition.
n.ooo3 Use the position deviation as Pn10F
the condition.
n.ogoo4 Do not use mode switching. -
m  Parameters That Set the Switching Levels
* Rotary Servomotors
Mode Switching Level for Torque Reference | Speed | Position |
Pn10C Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 800 1% 200 Immediately Tuning
Mode Switching Level for Speed Reference | Speed | Position |
Pn10D Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 10000 1min- 0 Immediately Tuning
Mode Switching Level for Acceleration | Speed | Position |
Pn10E Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 30000 Imin/ s 0 Immediately Tuning
Mode Switching Level for Position Deviation | Position |
Pn10F Setting Range Setting Unit Default Setting When Enabled Classification
0 ~ 10000 1 reference unit 0 Immediately Tuning

torque reference (Pn10C), the speed loop is changed to P control. The default setting for the torque

reference level is 200%.

Speed

\/

Speed reference

Motor speed

+Pn10C

Time
Internal torque reference

Torque reference O

-Pn10C

Using the Internal Torque Reference as the Mode Switching Condition (Default Setting)

When the Internal torque reference equals or exceeds the torque set for the mode switching level for



m  Using the Speed Reference as the Mode Switching Condition

* Rotary Servomotors
When the speed reference equals or exceeds the speed set for the mode switching level for a
speed reference (Pn10D), the speed loop is changed to P control.
m  Using the Acceleration as the Mode Switching Condition

* Rotary Servomotors
When the speed reference equals or exceeds the acceleration rate set for the mode switching
level for acceleration (Pn10E), the speed loop is changed to P control.

Speed reference

Speed \,__ Motor speed
) Time
+Pn10E ko~ Motor acceleration
! 1
Speed 0 — \J
! 1
-P10E [~TrTITTTTTTTOOOT
! : | :
1 1 1 '
+ 1
Pl | P [ Pl control l P I Pl control

* Using the Position Deviation as the Mode Switching Condition
When the position deviation equals or exceeds the value set for the mode switching level for position
deviation (Pn10F), the speed loop is changed to P control. This setting is enabled only for position control.

Position Integral

Speed reference

Speed Motor speed

Position deviation

Pl ] P control 1 Pl control

The position integral is the integral function of the position loop. It is used for the electronic cams and electronic shafts
when using the servo driver with a Yaskawa MP3000-Series Machine Controller.

Position Integral Time Constant | Position |

Pn11F Setting Range Setting Unit Position Default Setting When Enabled Classification

0 ~ 50000 0.1ms 0 Immediately Tuning




12.13 Diagnostic Tools

12.13.1 Easy FFT

The machine is made to vibrate and a resonance frequency is detected from the generated vibration to set notch filters
according to the detected resonance frequencies. This is used to eliminate high-frequency vibration and noise.

During execution of Easy FFT, a frequency waveform reference is sent from the servo driver to the Servomotor to
automatically cause the shaft to rotate multiple times within 1/4th of a rotation, thus causing the machine to vibrate.
Execute Easy FFT after the servo is turned OFF if operation of the servo driver results in highfrequency noise and vibration

/N\WARNING

- Never touch the Servomotor or machine during execution of Easy FFT. Doing so may result in injury.

/\ CAUTION

Use Easy FFT when the servo gain is low, such as in the initial stage of servo tuning. If you execute Easy FFT
after you increase the gain, the machine may vibrate depending on the machine characteristics or gain balance.

, Movement

speed
References

Responses

Travel distance

Easy FFT is built into the servo driver for compatibility with previous products. Normally use autotuning
without a host reference for tuning.

Preparations

Always check the following before you execute Easy FFT.
* The parameters must not be write prohibited.
* The main circuit power supply must be ON.
 There must be no alarms.

* The servo must be OFF.

* There must be no overtravel.

* An external reference must not be input.

Operating Procedure

Use the following procedure

1. Click the ServoDrive Button in the workspace of the Main Window of the Protuner.
Select Easy FFT in the Menu Dialog Box.
The Easy FFT Dialog Box will be displayed.
Click the Cancel Button to cancel Easy FFT. You will return to the main window



2. Click the Servo ON Button.

3. Select the instruction (reference) amplitude and the rotation direction in the Measurement condition Area,

and then click the Start Button.
The Servomotor shaft will rotate and measurements will start.

When measurements have been completed, the measurement results will be displayed.

4.  Check the results in the Measurement result Area and then click the Measurement complete Button.




5.  Click the Result Writing Button if you want to set the measurement results in the parameters.

Easy FFT Axis#00 X
Notch filter selection

Pn408:Torque-related Function selectiong digitd notch filter selecion 1
| 0:Disable first stage notch fiter. |

v

I 1:Enable first stage notch filter. |

Notch filter frequency

Pn409:First Stage Notch Filter Frequency
o >

Please diick a button, when you refiect a measurement result in User

This concludes the procedure to set up
Related Parameters

The following parameters are automatically adjusted or used as reference when you execute Easy FFT.
Do not change the settings of these parameters during execution of Easy FFT.

Parameter Name Automatic Changes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value No
Pn40C Second Stage Notch Filter Frequency Yes I
Pn40D Second Stage Notch Filter Q Value No
Pn456 Sweep Torque Reference Amplitude No

Yes: The parameter is automatically set.

No: The parameter is not automatically set, but the setting is read during execution.



12.14 Modbus

: Read/W
Address Name Unit 't Length Comment
rite
0x0000- Reference  |Auto back up to ERROM and saved
Paramaters == RW
OxO7FF Manual when power off
0x1000- Reference  |Not back up to ERROM and not saved
Paramaters == RW
Ox17FF Manual when power off
0xEO00 |Motor Speed rom RO 16 Un000
OxEQO1 |Speed Reference rom RO 16 Un001
0xE002 |Torque Reference 1% RO 16 Un002
0xEQQ5 |Rotational Angle 2 deg RO 16 Un004
0xEQ06 |Input Signal Monitor = RO 16 Un005
0xE0Q7 |Output Signal Monitor = RO 16 Un006
0xE008 |Input Reference Pulse Speed rom RO 16 Un007
" L Reference
OxEO09 |[Position Deviation ) RO 32 Un008
Units
OxEOOB |Accumulated Load Ratio 1% RO 16 Un009
OXEOOC |Regenerative Load Ratio 1% RO 16 Un00A
Dynamic Brake Resistor Power
OXEOOD _ 1% RO 16 Un00B
Consumption
Reference
OxEQQE |Input Reference Pulse Counter Ui RO 32 Un00C
nits
OxEO010  |Feedback Pulse Counter Pulse RO 32 Un00D
Fully-closed Loop Feedback Pulse
OxEO12 Pulse RO 32 UnOOE
Counter
Reference
OxEOQ1B |Feedback Pulse Counter ) RO 32 Un013
Units
OxE040 |Absolute Encoder Multiturn Data  |Turn RO 16 Un040
Position within One Rotation of
OXE041 Pulse RO 32 Un041
Absolute Encoder
- Reference
OxECO0 |Absolute Position ; RO 32 Un070
Units
OxET10  |Servo Inteneral Status == RO 32

bit0 Main Circuit

bit1 Encoder (PGRDY)

bit2 Motor Power (Request)

bit3 Dynamic Brake (DB)

bit4 Rotation (Movement) Direction

bit16 Motor Power Status
bit17 Reserve

bit18 Overcurrent

bit19 Origin Not Passed
bit21 Polarity Detection

bit5 Mode Switch

bit6 Speed Reference

bit7 Torque Reference

bit8 Position Reference

bit9 Position Reference Direction

bit10 Reserve

bit11 Return To The Zero Position Completed

bit22 Polarity Detection Completed
bit23 Reserve
bit26 Clear Signal (CLR)




bit12 AC Power ON
bit13 CHARGE OK
bit14 Regenerative Transistor

bit15 Regenerative Error Detection

0xE120

Servo Inteneral Inputs Status

~ | ro |

32

Bit0O S-ON

Bit1 P/PI Switch

Bit2 P-OT

Bit3 N-OT

Bit4 ALM_RESET

Bit5 PCL

Bité NCL

Bit7 SENSOR ON

Bit8 CLR

Bit9 Reserve

Bit10 Reserve

Bit11 Reserve

Bit12 Reserve

Bit13 Reserve

Bit14 Gain Selection 0
Bit15 Gain Selection 2

Bit16 PDET
Bit17 FSTP
Bit18-Dec

Bit19 EXTO
Bit20 EXT1
Bit21 EXT2

OxE130

Servo Inteneral Output Status

32

BitO ALARM
Bit1 COIN
Bit2 V-CMP
Bit3 TGON
Bit4 S-RDY
Bit5 CLT
Bite VLT
Bit7 BK

Bit8 WARN
Bit9 NEAR

OxE140

DC-Link Voltage

1\ RO

16

Un140

OxES50A

Current Alarm State

== RO

16

OxE517

Servo Software Version

= RO

32

OxE51B

Servo Status

= RO

16

TAlarm  3:POT NOT 4:POT 5NOT 6:bb 7:irun

8:RUN Polarity Detection  A:Fstp

OxE51C

Servo Control Mode

~ | ro |

16

0:Speed 1:Position 2:Torque




0x2700 |Communication input - RW 3 ‘
Supported by V20F and above
bit0 PGM-START bitT HOME-START bit2 PGM-STEP bit3 PGM-SELO
bit4 PGM-SEL1 bit5 PGM-SEL?2 bit6 PGM-SEL3 bit7 Reserve
bit8 Reserve bit9 Reserve bit10 Reserve bit11 PDET
bit12 SON bit13 ALM_RESET bit14 Dec bit15 Reserve
bit16 P-OTReserve bit17 N-OTReserve bit18 PCL bit19 NCL
bit20 CLR bit21 PCON bit22 ZCLAMP bit23 INHIBIT
bit24 PSEL bit25 SPD bit26 SPA bit27 SPB
bit28 CSEL bit29 GSEL bit30 SEN bit31 FstpReserve

When using Modbud RTU to control the servo (in internal program table position control mode), Pn000 needs to be set to
00CQ (control mode setting C is position control running with internal program).

Internal program operation related parameters:

Pn640:

Hex0 (PGM-START): 0~7 are controlled by CN110 input, 8 is fixed as invalid, can be controlled by external communication, 9
is fixed as valid, ignore external communication and CN110O control

Hex1 (PGM-STEP): 0~7 are controlled by CNT1O input, 8 is fixed as invalid, can be controlled by external communication, 9 is
fixed as valid, ignore external communication and CN1 10 control

Pn64T:

HexO (Program step 0 / SELO signal): 0~7 are controlled by CN110 input, 8 is fixed as invalid, can be controlled by external
communication, 9 is fixed as valid, ignore external communication and CN110 control

Hex1 (Program step 1/ SELT signal): 0~7 are controlled by CN110 input, 8 is fixed as invalid, can be controlled by external
communication, 9 is fixed as valid, ignore external communication and CN110

Hex2 (Program step 2 / SEL2 signal): 0~7 are controlled by CN1 10 input control, 8 is fixed as invalid, can be controlled by
external communication, 9 is fixed as valid, ignore external communication and CN110

Hex3 (Program step 2 / SEL3 signal): 0~7 are controlled by CN110 input, 8 is fixed as invalid, can be controlled by external
communication, 9 is fixed as valid, ignore external communication and CN110

Control bit 0x2700 Communication input description:

1. The entire register must be written once with a single 32-bit integer.

2. Please fill in 0 for unused or reserved bits.

Example:

Communication control servo SON sets Bit 12 to 1 (0=Servo off 1= Servo on)

0x2700=0000 0000 0000 0000 0000 0001 0000 0000 OO00(0x1000)

Communication command

0110 27 00 00 02 04 00 00 10 00 41 9E

Set the position and speed of program step 0

0x0800=1 (=0 absolute position =1 relative position) 0x0801-0x0802 Target position (command unit)
0x0801=C350 Set the target position low bit to 50000 pulses

0x0802=0000 Set the target position high bit to 0

0x0803=01F4 Set the running speed to 300 rpm (speed unit 100 pulses/s, 500*100*60/10000=300 rpm)
Communication command

0110 08 00 00 04 08 00 01 C3 50 00 00 01 F4 68 DA

Communication selection execution program step 0

Servo SON must be issued first

0x2700=0000 0000 0000 0000 0000 0001 0000 0000 0000(0x1000)

Communication command



011027 00 00 02 04 00 00 10 00 41 9E

Select execution of program step 0 bitO=1bit2=1 bit3=1

0x2700=0000 0000 0000 0000 0001 0000 0000 1101(0x0001000D)

Communication command

011027 00 00 02 04 00 00 00 OD 8D 98B

After the program step is completed, if you need to execute other program steps or repeat the execution, you must set
bit2=0 and only keep the SON state

0x2700=0x 0000 0000 0000 0000 0000 0001 0000 0000 0000(0x1000)

Communication command

0110 27 00 00 02 04 00 00 10 00 41 9E

Repeat execution and issue again

Select execution program step 0 bit0=1bit2=1bit3=1

0x2700=0000 0000 0000 0000 0001 0000 0000 1101(0x0001000D)

Communication command

011027 00 00 02 04 00 00 00 OD 8D 98B

Select other steps, such as step 3

bit0=1 bit2=1 bit3=1 bit4=1(bit3~ bit6 are combined into 1 word to indicate the step number)
0x2700=0000 0000 0000 0000 0001 0000 0001 1101(0x0001011D)

Communication command

0110 27 00 00 02 04 00 00 00 1D 8C 57

(Note) The action mode of PGM-START(bit0) is that when the signal is written to O, it will stop immediately. If it is written to 1
again, PGM-STEP(bit2) needs to be re-triggered (the writing action is from 0->1)

Internally set speed switching input (SPD, SPA, SPB) signal operation related parameters:

Pn000: 3

Pn301~Pn303: Set the operation speed

After the setting is completed, the communication can be written to bit25 (SPD), bit26 (SPA), bit27 (SPB)



Chapter13. Regenerative Resistor

13.1 The selection and calculation method for regenerative resistors.

When the direction of the motor's torque and speed is opposite, the power generated from the load side will be
transmitted back to the drive, and the regenerative resistors is needed to dissipate the rally power to avoid drive failure.

1. Find the inertia and speed of the servo Motor according to the table below

Voltage Motor Wattage Rated speed (rev/min) motor inertia (x10-4 Kg*m?2)

AC 220V 100W (brakeless) 3000 0.067
100W(braked) 3000 0.067
200W (brakeless) 3000 0.26
200W(braked) 3000 0.28
400W (brakeless) 3000 0.49
400W (braked) 3000 0.51
750W(brakeless) 3000 1.51
750W(braked) 3000 1.71
KW (brakeless) 2000 13.88
KW (braked) 2000 15.78
1.5KW(brakeless) 2000 18.57
1.5KW(braked) 2000 20.24
2KW (brakeless) 2000 23.69
2KW(braked) 2000 25.36

AC 380V 400W (brakeless) 3000 0.49
400W (braked) 3000 0.51
750W(brakeless) 3000 1.51
750W(braked) 3000 1.71
TKW(brakeless) 1500 16.04
KW (braked) 1500 17.71
2KW (brakeless) 2000 23.69
2KW(braked) 2000 25.36
2.9KW (brakeless) 1500 56.8
2.9KW (braked) 1500 65.3
4KW (brakeless) 2000 56.8
4KW (braked) 2000 65.3
5.5KW(brakeless) 2000 78.2
5.5KW(braked) 2000 86
7.5KW (brakeless) 1500 130
7.5KW(braked) 1500 140
13KW (brakeless) 1500 272.8
15KW(brakeless) 1500 248




2. Calculate the rotational energy(Es) generated during servo operation using the formula.
Es = J x (nw?/182 (Joules)

b=y + 1

Ju : Servo motor moment of inertia (kg'm?2)

J. : Load moment of inertia at motor shaft (kg'm?2)

Ny © Servo motor operating motor speed (min)

3. Calculation Procedure for Regenerative Resistor Capacity

Ny, Motor speed

Motor speed

0

B s

I

|

|

| |
|

T, : Load torque: |
[ |

|

Motor torque
0 i —_

™~ Regenerative
T torque

W¢ = Es/(02 x T)

Note: 1. The 0.2 in the equation for calculating Wy is the value when the regenerative resistor’ s utilized load ratio is
20%.

Wy : Required regenerative resistor capacity (W)

Es : rotational energy

T : Servomotor repeat operation cycle (s)

If the value of Wy does not exceed the capacity of the built-in regenerative resistor of the ServoDrive, an External
Regenerative Resistor is not required. For details on the built-in regenerative resisters, refer to the ServoDrive specifications. If
the value of Wy exceeds the capacity of the built-in regenerative resistor, install an External Regenerative Resistor with a
capacity equal to the value for W calculated above



Chapter14. Return to Homing Mode Instructions

14.1 Overview of Homing Mode Functionality.

The Homing Mode is used during machine startup or reset to accurately position the axis at the home reference point,
ensuring correct baseline for subsequent operations. This mode combines sensor signals and encoder Z-phase signals to
achieve safe and precise positioning.

14.2 Description of Homing Mode Parameters and Signal Switches.

1. Original Point Signal Finding (DEC) The servo moves slowly in the specified direction (positive or negative), detecting the
rising or falling edge of the original point sensor signal. The default is a normally closed switch.

2. Encoder Z-Phase Signal Finding Depending on the mode setting, it moves in the positive or negative direction. Upon
detecting the Z-phase signal, it immediately stops and sets the origin.

3. Limit Protection Reverse and Overtravel If a limit sensor (P-OT or N-OT) trigger is detected during movement, it stops
or automatically reverses according to the mode setting, continuing to search for the Z-phase signal. The default is a
normally closed switch.

Related Parameters

Parameter Name
Pn633 Home method

Pn634 Speed during search for switch
Pn635 Speed during search for zero

14.3 Description of Home method

1. Homing with the negative limit (N-OT) switch and index pulse(DS402 Home method 1)
N-OT Direction for starting homing P-OT

—_—
Find Z-phase Direction
B N-OT B Index(Z-phase) T

-

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the negative limit at the designated homing
return speed (parameter Pn634) to locate the negative limit sensor (N-OT).

2. When the servo detects the rising edge signal of the negative limit sensor (N-OT), it reverses direction and decelerates
to the speed specified for detecting the Z-phase (Index) signal (parameter Pn635).

3. The servo then moves toward the positive limit until the rising edge of the encoder’ s Z-phase (Index) signal is
detected, thereby completing the homing retum process.



2. Homing with the positive limit (P-OT) switch and index pulse(DS402 Home method 2)
N-OT Direction for starting homing P-OT

| A

Find E-phase Direction

@P-OT @ Index(Z-phase) .

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the negative limit at the designated homing
return speed (parameter Pn634) to locate the positive limit sensor (P-OT).

2. When the servo detects the rising edge signal of the positive limit sensor (P-OT), it reverses direction and decelerates to
the speed specified for detecting the Z-phase (Index) signal (parameter Pn635).

3. The servo then moves toward the positive limit until the rising edge of the encoder’ s Z-phase (Index) signal is

detected, thereby completing the homing return process.

3. Homing on positive home switch and index pulse(DS402 Home method 3)
N-OT Direction for starting homing P-OT

DEC
I po — |

Find Z-phase Direction

lD_ec B Index(Z-phase) ;

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the positive limit (P-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. When the servo detects the rising edge signal of the homing deceleration sensor (DEQ), it reverses direction and

decelerates to the speed specified for detecting the Z-phase (Index) signal (parameter Pn635).



3. The servo then moves toward the negative limit (N-OT) until the rising edge of the encoder’ s Z-phase (Index) signal is

detected, thereby completing the homing retum process.

4. Homing on positive home switch and index pulse(DS402 Home method 4)
N-OT Direction for starting homing DEC P-OT

-

_—
Find Z-phase Direction

@ Dec B Index(Z-phase) T

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the positive limit (P-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. When the servo detects the rising edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index)

3. The servo continues moving toward the positive limit (P-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

5. Homing with the negative home switch and index pulse(DS402 Home method 5)
N-OT DEC Direction for starting homing P-QT

|

e e
Find Z-phase Direction
@ Dec B Index(Z-phase)




N-OT DEC Direction fo<r starting homing  P-QT

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the negative limit (N-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. When the servo detects the falling edge signal of the homing deceleration sensor (DEQ), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

3. The servo continues moving toward the positive limit (P-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

6. Homing with the negative home switch and index pulse(DS402 Home method 6)

4
-
=

[

]

~ BDec B Index(Z-phase) T

-
Find Z-phase Direction

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the negative limit (N-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. When the servo detects the falling edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

3. The servo continues moving toward the negative limit (N-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.



7. Homing with home switch and index pulse(DS402 Home method 7)

N-OT DEC Direction for starting homing ~ p_OT
g X R —
Find Z-phase Direction Direction to search for DEC
m] P-OT ﬂec ___ BIndex(Z-phase) T

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the positive limit (P-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. If the positive limit (P-OT) is reached during movement, the servo reverses direction and moves toward the negative
limit (N-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the rising edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the negative limit (N-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

8. Homing with home switch and index pulse(DS402 Home method 8)
N-OT DEC Direction for starting homing  P-OT

4

[ = |

. g U )
Find Z-phase Direction Direction to search for DEC

@P-OT @ Dec B Index(Z-phase) .

Homing Mode Description
1. Upon receiving the homing return start signal, the servo moves toward the positive limit (P-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).



N-OT

2. If the positive limit (P-OT) is reached during movement, the servo reverses direction and moves toward the negative
limit (N-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the rising edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the positive limit (P-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

9. Homing with home switch and index pulse(DS402 Home method 9)

[

- Direction for starting homing P-
DEC > j) T
TR R
. . . —
Find Z-phase Direction Direction to search for DEC
I_P-OT _l Dec B Index(Z-phase) -

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the positive limit (P-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. If the positive limit (P-OT) is reached during movement, the servo reverses direction and moves toward the negative
limit (N-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the falling edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the negative limit (N-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.



10. Homing with home switch and index pulse(DS402 Home method 10)
N-OT DEC Direction for starting homing ~ P-QT
[ B e — J
Direction to search for DEC

@P-0OT @ Dec 8 Index(Z-phase) T

—_——
Find Z-phase Direction

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the positive limit (P-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. If the positive limit (P-OT) is reached during movement, the servo reverses direction and moves toward the negative
limit (N-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the falling edge signal of the homing deceleration sensor (DEQ), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the positive limit (P-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

11. Homing with home switch and index pulse(DS402 Home method 11)
N-OT __Direction for starting homing

[

P-OT

DEC :I

— >

o . , e —
Direction to search for DEC Find Z-phase Direction
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Homing Mode Description
1. Upon receiving the homing return start signal, the servo moves toward the negative limit (N-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).



2. If the negative limit (N-OT) is reached during movement, the servo reverses direction and moves toward the positive
limit (P-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the rising edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the positive limit (P-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

12. Homing with home switch and index pulse(DS402 Home method 12)

N-OT _ Direction for starting homing - P-OT
i D]::C J
e Find Z-phase Direction
Direction to search for DEC
@ N-OT @ Dec 8 Index(Z-phase) -

Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the negative limit (N-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. If the negative limit (N-OT) is reached during movement, the servo reverses direction and moves toward the positive
limit (P-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the rising edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the negative limit (N-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.



13. Homing with home switch and index pulse(DS402 Home method 13)
N-OT _Direction for starting homing DEC P-OT
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Homing Mode Description

1. Upon receiving the homing return start signal, the servo moves toward the negative limit (N-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).

2. If the negative limit (N-OT) is reached during movement, the servo reverses direction and moves toward the positive
limit (P-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the falling edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the positive limit (P-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.

14. Homing with home switch and index pulse(DS402 Home method 14)

N-OT _ Direction for starting homing DEC P-OT
e T— Find Z-phase Direction
Direction to search for DEC
@ N-OT @ Dec 8 Index(Z-phase) .

Homing Mode Description
1. Upon receiving the homing return start signal, the servo moves toward the negative limit (N-OT) at the designated
homing return speed (parameter Pn634) to locate the homing deceleration sensor (DEC).



2. If the negative limit (N-OT) is reached during movement, the servo reverses direction and moves toward the positive
limit (P-OT), continuing to search for the homing deceleration sensor (DEC).

3. When the servo detects the falling edge signal of the homing deceleration sensor (DEC), it decelerates to the speed
specified for detecting the Z-phase (Index) signal (parameter Pn635).

4. The servo continues moving toward the negative limit (N-OT) at the Z-phase detection speed (Pn635) until the rising
edge of the encoder’ s Z-phase (Index) signal is detected, thereby completing the homing return process.
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