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Introduction

This manual describes information required for designing, testing, adjusting, and
maintaining LECYM Series driver.

Keep this manual in a location where it can be accessed for reference whenever
required. Manuals outlined on the following page must also be used as required by
the application.

= Description of Technical Terms

The following table shows the meanings of terms used in this manual.

Term Meaning
MECHATROLINK-II communications reference used
M-Il Model for driver interface
Servo ON Power to motor ON
Servo OFF Power to motor OFF
Power supply to motor is turned OFF by shutting off
Base Block (BB) the base current to the power transistor in the current
A state in which the motor is stopped and is in
Servo Lock position loop with a position reference of 0.
Cables which connect to the main circuit terminals,
Main Circuit Cable including main circuit power supply cables, control
power supply cables, motor cables, and others.
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Notation Used in this Manual

« Notation for Reverse Signals

The names of reverse signals (i.e., ones that are valid when low) are written with a
forward slash (/) before the signal name.

_Notation Example
BK =/BK

+ Notation for Parameters
The notation depends on whether the parameter requires a value setting (parameter
for numeric settings) or requires the selection of a function (parameter for selecting
functions).

* Parameters for Numeric Settings

Control methods for which the parameter apphes.

[Spend]- Speed cortra [Posion |: Postoncotml [Torgue |- Torque contol

A
[ 1
Emergency Stop Torque [ Spoed | [Posson] [Tomue |
Pnd0s Settng Rangs Sefting Unit Factory Setting When Enabled Classfication
0% o ROPs 1%, B0 After Cl Setup
Parameter / / A
number Indicates the Indicates the indicateswhena || . o e
minimum setting unit || parameter setting || 13nge © he parameter
Indicates the setting forthe parameter.  ||before shipment. || PErameter will be classification.
range for the parameter. effectve.
* Parameters for Selecting Functions
Parameter Meaning When Enabled | Classification
n.0000 Uses the absaute encoder as an
Factory setting] |absolute encoder.
Pn002 L Y gl After restart Selup
\ n.0100 Uses the absalute encoder as an
AN incremental encoder.
AN\ W\,
Parameter The notation “n.0000" indicates a parameter | |This section explains the
number galections for the function.

for selecting functions. Each O corresponds to

the sefting value of that digit. The notation shown

here means that the third digit is 1.
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Use the Sigma Win+
Select 2V as an object series when you use Sigma Win+.
Refer to the table for the following type when you select the model (parameter edit at

offline etc.).
Driver type Driver selec't : Motor' select :
SMC Sigma Win+ SMC Sigma Win+
100W V5 SGDV-R90*11*Y572AA V6 | SGMJV-01A3A2*
MECHATROLINK I | 200w | LECYM2-** | V7 SGDV-1R6*11*Y572AA V7 | SGMJV-02A3A2*
400W V8 SGDV-2R8*11*Y572AA V8 | SGMJV-04A3A2*
100W V5 SGDV-R90*21*Y572AA V6 | SGMJV-01A3A2*
MECHATROLINKII | 200w | LECYU2-** | V7 SGDV-1R6*21*Y572AA V7 | SGMJV-02A3A2*
400W V8 SGDV-2R8*21*Y572AA V8 | SGMJV-04A3A2*
= Trademarks

MECHATROLINK is a trademark of the MECHATROLINK Members Association.
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LECYMZ2-oo Series / Driver
Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment damage.
These instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or
“‘Danger.”
They are all important notes for safety and must be followed in addition to International Standards
(ISO/IEC), Japan Industrial Standards (JIS)*1) and other safety regulations*2).
*1) ISO 4414: Pneumatic fluid power -- General rules relating to systems
ISO 4413: Hydraulic fluid power -- General rules relating to systems
IEC 60204-1: Safety of machinery -- Electrical equipment of machines (Part 1: General requirements)
ISO 10218-1992: Manipulating industrial robots -- Safety
JIS B 8370: General rules for pneumatic equipment.
JIS B 8361: General rules for hydraulic equipment.
JIS B 9960-1: Safety of machinery — Electrical equipment for machines. (Part 1: General requirements)
JIS B 8433-1993: Manipulating industrial robots - Safety. etc.
*2) Labor Safety and Sanitation Law, etc.

moderate injury.

Warning indicates a hazard with a medium level of risk which, if not avoided, could result in death
or serious injury.

Danger indicates a hazard with a high level of risk which, if not avoided, will result in death or
serious injury.

Indicates important information that should be memorized, as well as precautions, such as alarm

displays, that do not involve potential damage to equipment.

|

AWarning

1. The compatibility of the product is the responsibility of the person who designs the equipment or
decides its specifications.

Since the product specified here is used under various operating conditions, its compatibility with specific
equipment must be decided by the person who designs the equipment or decides its specifications
based on necessary analysis and test results.

The expected performance and safety assurance of the equipment will be the responsibility of the person
who has determined its compatibility with the product.

This person should also continuously review all specifications of the product referring to its latest catalog
information, with a view to giving due consideration to any possibility of equipment failure when
configuring the equipment.

2. Only personnel with appropriate training should operate machinery and equipment.

The product specified here may become unsafe if handled incorrectly.
The assembly, operation and maintenance of machines or equipment including our products must be
performed by an operator who is appropriately trained and experienced.

3. Do not service or attempt to remove product and machinery/equipment until safety is confirmed.
The inspection and maintenance of machinery/equipment should only be performed after measures to
prevent falling or runaway of the driven objects have been confirmed.

When the product is to be removed, confirm that the safety measures as mentioned above are
implemented and the power from any appropriate source is cut, and read and understand the specific
product precautions of all relevant products carefully.

Before machinery/equipment is restarted, take measures to prevent unexpected operation and
malfunction.

4. Contact SMC beforehand and take special consideration of safety measures if the product is to
be used in any of the following conditions.

1) Conditions and environments outside of the given specifications, or use outdoors or in a place
exposed to direct sunlight.
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2) Installation on equipment in conjunction with atomic energy, railways, air navigation, space, shipping,
vehicles, military, medical treatment, combustion and recreation, or equipment in contact with food and
beverages, emergency stop circuits, clutch and brake circuits in press applications, safety equipment or
other applications unsuitable for the standard specifications described in the product catalog.

3) An application which could have negative effects on people, property, or animals requiring special
safety analysis.

4) Use in an interlock circuit, which requires the provision of double interlock for possible failure by using
a mechanical protective function, and periodical checks to confirm proper operation.

Note that the ACAUTION level may lead to a serious consequence according to conditions. Please follow the
instructions of both levels because they are important to personnel safety.

What must not be done and what must be done are indicated by the following diagrammatic symbols.

Indicates what must not be done. For example, "No Fire" is

® Prohibition indicated by

Indicates what must be done. For example, grounding is indicated

. Compulsion by@

|

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so on
are classified into "POINT".

After reading this installation guide, always keep it accessible to the operator.
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LECYUZ2-oo Series / Driver
1. Safety Instructions

/!\Caution

The product is provided for use in manufacturing industries.

The product herein described is basically provided for peaceful use in manufacturing industries.

If considering using the product in other industries, consult SMC beforehand and exchange specifications
or a contract if necessary.

If anything is unclear, contact your nearest sales branch.

Limited warranty and Disclaimer/Compliance Requirements
The product used is subject to the following “Limited warranty and Disclaimer” and “Compliance
Requirements”.

Read and accept them before using the product.

Limited warranty and Disclaimer

The warranty period of the product is 1 year in service or 1.5 years after the product is delivered,
whichever is first.*3)

Also, the product may have specified durability, running distance or replacement parts. Please
consult your nearest sales branch.

For any failure or damage reported within the warranty period which is clearly our responsibility, a
replacement product or necessary parts will be provided.

This limited warranty applies only to our product independently, and not to any other damage
incurred due to the failure of the product.

Prior to using SMC products, please read and understand the warranty terms and disclaimers noted
in the specified catalog for the particular products.

*3) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum pad or
failure due to the deterioration of rubber material are not covered by the limited warranty.

Compliance Requirements

When the product is exported, strictly follow the laws required by the Ministry of Economy, Trade and
Industry (Foreign Exchange and Foreign Trade Control Law).
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This section describes important precautions that must be followed during storage, transportation, installation,
wiring, operation, maintenance, inspection, and disposal. Be sure to always observe these precautions thoroughly.

AWarning

» Never touch any electric actuators during operation.
Failure to observe this warning may result in injury.

+ Before starting operation with a machine connected, make sure that an emergency stop  can
be applied at any time.

Failure to observe this warning may result in injury or damage to the equipment.
+ Never touch the inside of the driver.
Failure to observe this warning may result in electric shock.

» Do not remove the cover of the power supply terminal block while the power is ON.
Failure to observe this warning may result in electric shock.

+ After the power is turned OFF or after a voltage resistance test, do not touch terminals while the
CHARGE lamp is ON.

Residual voltage may cause electric shock.

+ Follow the procedures and instructions provided in the manuals for the products being used in the
trial operation.

Failure to do so may result not only in faulty operation and damage to equipment, but also in
personal injury.

» The multiturn limit value need not be changed except for special applications.

Changing it inappropriately or unintentionally can be dangerous.

« If the Multiturn Limit Disagreement alarm occurs, check the setting of parameter Pn205 in the
DRIVER to be sure that it is correct.

If Fn013 is executed when an incorrect value is setin Pn205, an incorrect value will be setin the
encoder. The alarm will disappear even if an incorrect value is set, but incorrect positions will be
detected, resulting in a dangerous situation where the machine will move to unexpected positions.

» Do not remove the top front cover, cables, connectors, or optional items from the DRIVER
while the power is ON.

Failure to observe this warning may result in electric shock.

» Do not damage, pull, exert excessive force on, or place heavy objects on the cables.

Failure to observe this warning may result in electric shock, stopping operation of the product, or
fire.

* Do not modify the product.

Failure to observe this warning may result in injury, damage to the equipment, or fire.

» Provide appropriate brake devices on the machine side to ensure safety. The holding lock on a
electric actuators with a lock is not a braking device for ensuring safety.
Failure to observe this warning may result in injury.

» Do not come close to the machine immediately after resetting an instantaneous power interruption
to avoid an unexpected restart. Take appropriate measures to ensure safety against an
unexpected restart.

Failure to observe this warning may result in injury.
» Connect the ground terminal according to local electrical codes (100 Q or less for a DRIVER with
9 a 100V, 200 V power supply).
Improper grounding may result in electric shock or fire.
* Installation, disassembly, or repair must be performed only by authorized personnel.
® Failure to observe this warning may result in electric shock or injury.

* The person who designs a system using the safety function (Hard Wire Baseblock function) must
have full knowledge of the related safety standards and full understanding of the instructions in this
manual. Failure to observe this warning may result in injury or damage to the equipment.
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Storage and Transportation

/MN\caution

» Do not store or install the product in the following locations.
Failure to observe this caution may result in fire, electric shock, or damage to the equipment.
« Locations subject to direct sunlight
+ Locations subject to temperatures outside the range specified in the storage/installation temperature
conditions
- Locations subject to humidity outside the range specified in the storage/installation humidity
conditions
« Locations subject to condensation as the result of extreme changes in temperature
« Locations subject to corrosive or flammable gases
+ Locations subject to dust, salts, or iron dust
« Locations subject to exposure to water, oil, or chemicals
« Locations subject to shock or vibration
- Do not hold the product by the cables, motor while transporting it.
Failure to observe this caution may result in injury or malfunction.
» Do not place any load exceeding the limit specified on the packing box.
Failure to observe this caution may result in injury or malfunction.

« If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pallets, or
plywood, the packing materials must be treated before the product is packaged, and methods other than
fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30minutes or more.
If the electronic products, which include stand-alone products and products installed in machines, are packed
with fumigated wooden materials, the electrical components may be greatly damaged by the gases or fumes

resulting from the fumigation process. In particular, disinfectants containing halogen, which includes chlorine,
fluorine, bromine, or iodine can contribute to the erosion of the capacitors.

. Installation

/N\cCaution

* Never use the product in an environment subject to water, corrosive gases, flammable gases, or
combustibles.

Failure to observe this caution may result in electric shock or fire.
» Do not step on or place a heavy object on the product.
Failure to observe this caution may result in injury or malfunction.
» Do not cover the inlet or outlet ports and prevent any foreign objects from entering the product.
Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.
» Be sure to install the product in the correct direction.
Failure to observe this caution may result in malfunction.
» Provide the specified clearances between the DRIVER and the control panel or with other devices.
Failure to observe this caution may result in fire or malfunction.
» Do not apply any strong impact.
Failure to observe this caution may result in malfunction.
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Wiring

/NCaution

Be sure to wire correctly and securely.

Failure to observe this caution may result in electric actuators overrun, injury, or malfunction.

Do not connect a commercial power supply to the U, V, or W terminals for the motor cable connection.
Failure to observe this caution may result in injury or fire.

Securely connect the main circuit terminals.

Failure to observe this caution may result in fire.

Do not bundle or run the main circuit cables together with the 1/O signal cables or the encoder cables in
the same duct. Keep the main circuit cables separated from the 1/0O signal cables and the encoder
cables with a gap of at least 30 cm.

Placing these cables too close to each other may result in malfunction.

Use shielded twisted-pair cables or screened unshielded twisted-pair cables for I/O signal cables and
the encoder cables.

The maximum wiring length is 3 m for I/O signal cables, 50 m for encoder cables or servomotor main
circuit cables.

Do not touch the power supply terminals while the CHARGE lamp is ON after turning power OFF

because high voltage may still remain in the DRIVER.

Make sure the charge indicator is OFF first before starting to do wiring or inspections.

Be sure to observe the following precautions when wiring the DRIVER main circuit terminal blocks.

+ Do not turn the DRIVER power ON until all wiring, including the main circuit terminal blocks, has
been completed.

* Remove detachable main circuit terminals from the DRIVER prior to wiring.

* Insert only one power line per opening in the main circuit terminals.

+ Make sure that no part of the core wire comes into contact with (i.e., short-circuits) adjacent wires.

Install a battery at either the host controller or the DRIVER, but not both.

It is dangerous to install batteries at both ends simultaneously, because that sets up a loop circuit

between the batteries.

Always use the specified power supply voltage.

An incorrect voltage may result in fire or malfunction.

Make sure that the polarity is correct.

Incorrect polarity may cause ruptures or damage.

Take appropriate measures to ensure that the input power supply is supplied within the specified

voltage fluctuation range. Be particularly careful in places where the power supply is unstable. An

incorrect power supply may result in damage to the equipment.

Install external breakers or other safety devices against short-circuiting in external wiring.

Failure to observe this caution may result in fire.

Take appropriate and sufficient countermeasures for each form of potential interference when

installing systems in the following locations.

+ Locations subject to static electricity or other forms of noise

+ Locations subject to strong electromagnetic fields and magnetic fields

+ Locations subject to possible exposure to radioactivity

+ Locations close to power supplies

Failure to observe this caution may result in damage to the equipment.

Do not reverse the polarity of the battery when connecting it.

Failure to observe this caution may damage the battery, the DRIVER or electric actuaters, or cause an

explosion.

Wiring or inspection must be performed by a technical expert.

- Use a 24-VDC power supply with double insulation or reinforced insulation.
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= Operation

/NCaution

Always use the electric actuators and DRIVER in one of the specified combinations.
Failure to observe this caution may result in fire or malfunction.

During trial operation, confirm that the holding lock works correctly. Furthermore, secure system safety
against problems such as signal line disconnection.

Before starting operation with a machine connected, change the parameter settings to match the
parameters of the machine.

Starting operation without matching the proper settings may cause the machine to run out of control or
malfunction.

Do not turn the power ON and OFF more than necessary.

Do not use the DRIVER for applications that require the power to turn ON and OFF frequently. Such applications

will cause elements in the DRIVER to deteriorate.

As a guideline, at least one hour should be allowed between the power being turned ON and OFF once actual
operation has been started.

When carrying out JOG operation (Fn002), origin search (Fn003), or EasyFFT (Fn206), forcing movable
machine parts to stop does not work for forward overtravel or reverse overtravel. Take necessary
precautions.

Failure to observe this caution may result in damage to the equipment.

- When using the electric actuators for a vertical axis, install safety devices to prevent workpieces from falling
due to alarms or overtravels. Set the servomotor so that it will stop in the zero clamp state when

overtravel occurs.

Failure to observe this caution may cause workpieces to fall due to overtravel.

When not using the turning-less function, set the correct moment of inertia ratio (Pn103).

Setting an incorrect moment of inertia ratio may cause machine vibration.

- Do not touch the DRIVER heat sinks, regenerative option, or servomotor while power is ON or soon

after the power is turned OFF.

Failure to observe this caution may result in burns due to high temperatures.

Do not make any extreme adjustments or setting changes of parameters.

Failure to observe this caution may result in injury or damage to the equipment due to unstable

operation.

When an alarm occurs, remove the cause, reset the alarm after confirming safety, and then resume operation.
Failure to observe this caution may result in damage to the equipment, fire, or injury.

Do not use the holding lock of the electric actuators for braking.

Failure to observe this caution may result in malfunction.

- An alarm or warning may occur if communications are performed with the host controller while the
SigmaWin+ is operating. If an alarm or warning occurs, it may stop the current process and stop the system.

= Maintenance and Inspection

/NcCaution

Do not disassemble the DRIVER and the servomotor.

Failure to observe this caution may result in electric shock or injury.
Do not attempt to change wiring while the power is ON.

Failure to observe this caution may result in electric shock or injury.

When replacing the DRIVER, resume operation only after copying the previous DRIVER parameters to the
new DRIVER.

Failure to observe this caution may result in damage to the equipment.

10
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= Disposal

/NcCaution

- When disposing of the products, treat them as ordinary industrial waste.

= General Precautions

/N\caution

» The products shown in illustrations in this manual are sometimes shown without covers or protective
guards. Always replace the cover or protective guard as specified first, and then operate the products
in accordance with the manual.

The drawings presented in this manual are typical examples and may not match the product you received.

Handling of batteries for the United Nations
Recommendations on the Transport of Dangerous Goods

To transport lithium batteries, take action to comply with the instructions and regulations such as the
United Nations (UN), the International Civil Aviation Organization (ICAO), and the International
Maritime Organization (IMO).

The battery (LEC-JZ-CVBAT) uses an electric cell (lithium metal battery ER3).

The IATA Dangerous Goods Regulation are revised, and the requirements are changed annually.
When customers transport lithium batteries by themselves, the responsibility for the cargo lies with the
customers.

Thus, be sure to check the latest version of the IATA Dangerous Goods Regulations.

Battery (Cell) : LEC-JZ-CVBAT
Lithium content : 0.31(g)
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Harmonized Standards

- European Directives

C€

Model European Directives Harmonized Standards
Machinery EN 1SO13849-1: 2008
Directive EN 954-1
LECYon e (Z00HEES EN 55011 /A2 group 1, class A
DRIVER (SGDV) EMC Directive group 1, class
2004/108/EC EN 61000-6-2
EN 61800-3
Low Voltage Directive | EN 50178
2006/95/EC EN 61800-5-1
EMC Directive EN 55011 /A2 group 1, class A
LE-Vo-o 2004/108/EC EN 61000-6-2
Servomotor (SGMJIV) EN 61800-3
Low Voltage Directive | EN 60034-1
2006/95/EC EN 60034-5
= Safety Standards
Model Safety Standards Standards
EN 1SO13849-1: 2008
Safety of Machinery |EN 954-1
LECYon-Vo IEC 60204-1
DRIVER (SGDV) IEC 61508 series
Functional Safety IEC 62061
IEC 61800-5-2
EMC IEC 61326-3-1
12
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= Safe Performance

Iltems Standards Performance Level
) IEC 61508 SIL2
Safety Integrity Level
IEC 62061 SILCL2

. . IEC 61508 -9
Probability of Dangerous Failure per Hour PFH < 1.7x10

e gerous Failure per Hou IEC 62061 [1/h] (0.17% of

SIL2)

Category EN 954-1 Category 3

Performance Level

EN ISO 13849-1

PL d (Category 3)

Mean Time to Dangerous Failure of Each

Channel EN ISO 13849-1 MTTFd: High
Average Diagnostic Coverage EN ISO 13849-1 DCave: Low
Stop Category IEC 60204-1 Stop category O
Safety Function IEC 61800-5-2 STO
Proof test Interval IEC 61508 10 years

13
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1. Outline
1.1 LECY Series DRIVERSs

1 Outline

The LECY Series DRIVERS are designed for applications that require frequent high-speed, high-precision
positioning. The DRIVER makes the most of machine performance in the shortest time possible, thus contributing

to improving productivity.

1.2 Part Names

This section describes the part names of LECYM DRIVER for MECHATROLINK-1I communications reference.

CN5 Analog monitor connector
Used to monitor motor speed, torque
reference, and other values through a
special cable (YASKAWA CONTROL).
Refer to 5.1.3 Monitoring Operation
during Adjustment.

Serial number

With front cover open

Rotary switch (SW 1)
Used to set the MECHATROLINK-II

Power LED indicator (POWER)
Indicates that the control power is being supplied.

Communications LED indicator (COM)
Indicates that data is being transmitted
between the DRIVER and the
MECHATROLINK-II svstem.

station address. Panel display .
Refer to 4.1.1 Setting Switches SW1 and SW2. IS T B gt
. Refer to 2.1.1 Status Display.
DIP switch (SW 2)
Used to set MECHATROLINK-II communications. 20071 Input voitage
Refer to 4.1.1 Seffing Switches SW1 and SW2. < Frontcover
Nameplate (Found on side of DRIVER.) @\
Indicates the DRIVER model and ratings. \ DRIVER model
Charge indicator pe=t=—— Refer to 1.6 DRIVER Model Desianation.
Lighwhimn 36 ol clacul pcnrer 1y Jo ‘ON AA ; MECHATROLINK-II communications connectors
IS Wy 812 long 08 T feriad copaCior ARGE 6 Connects MECHATROLINK-I1 -supported devices
remains charged. Therefore, do not touch the ® =] |48 Refer to 3.5 Wiring MECHATROLINK-IT Communi.
DRIVER even after the power supply is Cationg: ng - N
turned OFF if the indicator is lit. ; \ :
It may result in electric shock. Lfi o e 10 ,——— CN3 Connector for digital operator
Main circuit power supply terminals L2 @ O | Connects a digital operator(JUSP-OP05A-1-E :
Used for main circuit power supply input. l YASKAWA ELECTRIC CORPORATION)
Refer to 3.1 Main Circuit Wiring. L3 QD_ F| 4
Sireo c
Control power supply terminals ———— d len [E~ u i).
Used for cantrol power supply input. \
Refer to 3.1 Main Circuit Winng. Bl 1 ©0O 5] CN7 Connector for personal computer
—»] ] = (USB Connector)
Bag O[] Communicates with a personal comnuter.
Regenerative resistor connecting terminals esll OO Use the connection cable  (LEC-JZ-CVUSB).
Connects extemal regenerative resistors. .
Refer to 3.7 Connecting Regenerative Resistors. o1 O [ ———— CN1 VO signal connector
- | Used for reference input signals and
|22 O 0 sequence /O signals.
Refer to 3.2 /O Signal Connections.
Tu
| ____—— CNB8 Connector for safety function devices
s /—> v | ©0 Bl Connects a safety function device.
y Note:  When not using the safety function, use
. w ,
Servomotor terminals - = § ) - ¢ the DRIVER with the safety function’s
Connects the cable for motor. g jumper connector inserted.
Refer to 3.1 Main Circuit Wiring. i i
: e For the connecting method,
Ground terminal

I Be sure to connect to protect against electrical shock. I

Refer to 3.7 Main Circuif Wiring.

refer to 3.2.2 Safety Function Signal (CN8)
Names and Functions.

For details on how to use the safety function,
refer to 4.9 Safety Function.

CN2 Encoder connector

Connects the encoder in the Servomotor.
Refer to 3.6 Encoder Connection.



1.3 DRIVER Ratings and Specifications

This section describes the ratings and specifications of DRIVERS.

1.3.1 Ratings

Ratings of DRIVERs are as shown below.
LECYM (Three Phase, 200 V) V5 V7 V8 V9
Continuous Output Current 0.91 1.6 2.8 55
[Arms]
Instantaneous Max. Output 2.9 5.8 9.3 16.9

Current [Arms]

Regenerative Resistor *

None or external

Built-in or external

Main Circuit Power Supply

Three-phase, 200 to 230 VAC,-15% to +10%

50/60 Hz

Control Power Supply

Single-phase, 200 to 230 VAC,-15% to +10%

50/60 Hz

Overvoltage Category

* Refer to 3.7 Connecting Regenerative resistors for details.

1 Outline



1.3.2 Basic Specifications

1 Outline

Basic specifications of DRIVERs are shown below.

Drive Method

Sine-wave current drive with PWM control of IGBT

Feedback Encoder: 20-bit (absolute)
Surrounding Air Temper- | _, .
ature 0°C to +55°C
Storage Temperature -20°C to +85°C
Ambient Humidity 90% RH or less ] ) .
— With no freezing or condensation
Storage Humidity 90% RH or less
Vibration Resistance 4.9 m/s?
Operating | Shock Resistance 19.6 m/s?
Conditions
Protection Class IP10 An environment that satisfies the following conditions.
« Free of corrosive or flammable gases
. « Free of exposure to water, oil, or chemicals
Pollution Degree 2 « Free of dust, salts, or iron dust

Altitude

1000 m or less

Others

Free of static electricity, strong electromagnetic fields, magnetic fields or
exposure to radioactivity

Harmonized Standards

EN50178, EN55011/A2 groupl classA, EN61000-6-2, EN61800-3,
EN61800-5-1, EN954-1, IEC61508-1 to 4

Mounting Base-mounted
1:5000 (The lower limit of the speed control range must be lower than the
Speed Control Range point at which the rated torque does not cause the servomotor to stop.)
Load
Regulation 0% to 100% load: +0.01% max. (at rated speed)
Speed Voltage
Regu; Regu?ation Rated voltage +10%: 0% (at rated speed)
Perfor- lation™
mance Temperature R
Regulation |25 % 25 C: +0.1% max. (at rated speed)

Torque Control

Tolerance

(Repeatability)

+1%

Soft Start Time

Setting™

0to 10 s (Can be set individually for acceleration and deceleration.)
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(cont'd)

Encoder Output Pulse

Phase A, B, Z: line driver
Encoder output pulse: any setting ratio (Refer to 4.4.5.)

Number of
Channels 7ch

» Homing deceleration switch (/DEC)
« External latch (/EXT 1to 3)

Input
Sequence | Signals « Forward run prohibited (P-OT), reverse run prohibited
Input which can . (N-OT)
be allocated Functions + Forward external torque limit (/P-CL), reverse external
torque limit (/N-CL)
Signal allocations can be performed, and positive and
negative logic can be changed.
o) Fixed Output | Servo alarm (ALM) output

Signals

Sequence | Output

which can

be allocated

Number of
Channels 3ch

+ Positioning completion (/COIN)

+ Speed coincidence detection (/V-CMP)
+ Rotation detection (/TGON)

« Servo ready (/S-RDY)

« Torque limit detection (/CLT)
Functions + Speed limit detection (/\VVLT)

+ Brake (/BK)

» Warning (/WARN)

* Near (/NEAR)

Signal allocations can be performed, and positive and
negative logic can be changed.

Interface

Digital operator (JUSP-OP05A-1-E : YASKAWA ELECTRIC CORPORATION)
Personal computer (can be connected with SigmaWin+)

RS422A |1:N

Commu- | Communica-
nications |tions
Communi- | (CN3)

N = Up to 15 stations possible at RS422A

; Axis
cations
Function Add_ress Set by parameter
Setting
USB Interface Personal computer (can be connected with SigmaWin+)
Commu- | Communica-
nications | tions Complies with standard USB1.1. (12 Mbps)
(CN7) Standard
LED Display Panel display (seven-segment), CHARGE, POWER, and COM indicators

MECHATROLINK-II
Communications Setting Switches

Rotary Switch . .
(SW1) Position: 16 positions (Refer to 4.1.1)

DIP Switch o ]

(SW2) Number of pins: Four pins (Refer to 4.1.1)

Analog Monitor (CN5)

Number of points: 2

Output voltage: = 10VDC (linearity effective range + 8 V)
Resolution: 16 bits

Accuracy: = 20 mV (Typ)

Max. output current: = 10 mA

Settling time (£ 1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravelling occurs or when the power
supply for the main circuit or servomotor is OFF.

Regenerative Processing

Included ™2

Overtravel Prevention (OT)

Dynamic brake stop, deceleration to a stop, or free run to a stop at P-OT or
N-OT

Protective Function

Overcurrent, overvoltage, insufficient voltage, overload, regeneration error,
and so on.
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Utility Function Gain adjustment, alarm history, JOG operation, origin search, arg?josr:)tgrz.
Input /HWBBL1, [HWBB2: Baseblock signal for power module

Safety Function Output EDM1: Monitoring status of internal safety circuit (fixed output)
Standards ™3 | EN954 Category 3, IEC61508 SIL2

x 1. Speed regulation by load regulation is defined as follows:

No-load motor speed - Total load motor speed
Rated motor speed
*2. Referto 1.3.1 Ratings for details on regenerative resistors.

*3.  Perform risk assessment for the system and be sure that the safety requirements are fulfilled.
*4. Referto 8.13.10 \elocity Control (VEL CTRL: 3CH) for details on the soft start function.

Speed regulation

% 100%



1.3.3 MECHATROLINK-II Function Specifications
The following table shows the specifications of MECHATROLINK-II.

1 Outline

Function

Specifications

MECHATROLINK-II Com-
munication

Communication Pro-
tocol

MECHATROLINK-II

Station Address

41H to 5FH (Max. number of stations: 30)

Can be selected by the combination of the rotary switch
(SW1) and the DIP switch (SW2).

Baud Rate

10 Mpbs, 4 Mpbs
Can be selected by the DIP switch (SW2).

Transmission Cycle

250 ps, 0.5 ms to 4.0 ms (Multiples of 0.5 ms)
Can be selected by the DIP switch (SW2).

Number of Transmis-
sion Bytes

17 bytes per station or 32 bytes per station
Can be selected by the DIP switch (SW2).

Reference Method

Control Method

Position, speed, or torque control with MECHATROLINK-
Il communication

Reference Input

MECHATROLINK-I, MECHATROLINK-II commands
(sequence, motion, data setting/reference, monitoring, or
adjustment)




1.4 DRIVER Internal Block Diagrams

1.4.1 Three-phase 200 V, LECYM2-V5, LECYM2-V7 Models

1 Outline

e S i G 7 N <
1
| S
I i—l i b
| ! s ! | Servomotor
L1 \Varstor _ o L L_ M2V o 5
—}
A2 e l'\ * | o
Main drcuit L2 :\ ® }_L * —I:'.\ V$
P Es"pmyél.s ﬁ = =47 ] (’ ! W,
: - o 1 0 i
e /_J e S :
I amcres | <L !
2 ' ]
I oty [5] =3B A !
|
| ¥
1 =
| | '_
| L1C Varistor . - | |
Control power O e i P ASIC —>| Lo ] e
supply L2C @ i m:y ! (PWM corlmn etc) = CN1 >
ge M D e A :
L ps2v 1 P| | Encoder outas
[ VORI OO . sosecsusy', AP S I D). aaza
I
| — [T | 10w
¢ cPU
! @ (Poston'speed CNBA MECHATROUNKAT
| Panal daglay calculaton, etc) q_m_,‘:%mmmmm
! ( ‘ CNGEB |
| CN3 CN7 CN8
————————————— e - —1 —-— - — - — - -—-
Digtal operator Pc:'::lu Signa for safety fcson
@ or
1.4.2 Three-phase 200V, LECYM2-V8 Model
| T R e TR BT e R R TR el B — " T 7 P
| | o
i b
| ~n Gl
| R | Servomotor
L1 Vansior + = N 4 Lria Ufrl\ L
1
Main circuit L2 ﬁ ] -4 @ n L 8 ? = Ve
power supply ﬁ }:—_I_ ] (
TR lebT J
1
1
Ef | J MR E
|
ez ot R Vot - Gata : | E
i — S e | | [ | [ , |
: v 1 l | v !
| o B —
| I
|L1C Vanstor I l
Q 1 +— Control [—17V | | CN5
L B BTl
Control power L2C @ @ T- power : o A5|Sd NI ™
supply b ) S— ( control, etc.)
iﬁe 12V : ¥| | Encoder output
3 TR it O R bV et A IR L et GG puise
|
| = 10 40
R cPu CNBA
i Pand dsplny 5 (P‘osmmisp;eca) :ﬁ;ﬁ:::ﬂnx-n
! ( ‘ CNeB |
| CN3 CN?7 CN8
Dgtl opemir Persoral Signal or safoty fudion



1.4.3 Three-phase 200 V, LECYM2-V9 Models

1 Outline

I Fan I
| I
I i—l » ! Servomotor
! | ¢ Vanstor ot = e = =12V U NS
? % E; l = [I] l ) ¥ | T
Main drcuit L2 2 ol 2 —E‘\ V?
pomusu.lpply? § R I GE=g 2 T o I Wy
L3 a5 = /_T —H T |
o1 i J =7 g :
et !
- I s
r : y 1
| — P FHERER A | i |
I ‘—]
! | v ] v !
l i — . =
[ 1
Juc Wi . ) R R
L1 T Controi 1 L,
Control power ! L2C @ TZ Rower ' ASIC
suppty g Supply o : {PWM contral, etc.)
66— 12V |
befiisasspuneasss spssendiee s £ et
1
I ]
! |I cPU CN6A
I Paal dedlay {Poatton/speed MECHATROUNKAIT
| > calculaton, etc.) mmmurec ons
] { CN6EB
CN3 ‘( CN7 8 |
e e } - — - [ L —— — - —
Digtal operator Posond Signal for safety fuctan
@mptor
1-9



1.5 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

1.5.1 Connecting to LECYM2-VA DRIVER
(1) Using a Three-phase, 200-V Power Supply

Power supply
Three-phase 200 VAC

RST

Molded-case
circuit breaker
(MCCB)
Protects tha power
ine by shuiting the
circut OFF when
overcument i3
datected.

Noise filter
Eliminates
extarnal noise from
the power line.

DRIVER

Magnetic
contactor
Tums the servo
ON and OFF,
In3tall 3 surge .
< [0}l absorber.

s T

Connect to the
MECHATROLINK-11

Personal
computer

Connection cable
‘;u for personal computer
sl ¢ -
T fz 0 1/0 signal cable
ton il -
] . L
®n
Regenerative é: {"When not using the safety function,
resistor *2 = use the SERVOPACK with the safety
(— :ﬂ mnctitora's iumoer connector
n inserted.
200 VAC o= [ou :
Lock Power supply *1 [ DG C ' ,
Used for an electric @
actuators with lock. J_ When using the safety function,
insert a connection cable specifically
= Battery case —» for the safety function.
. {when an sbsolute .
—7 Magnetic contactor encoder is used.) TTB;-, — CE
Tums the lock power - A=)
supply ON and OFF. Safety function
Install a surge absorber. 0 devices
\. \
3 ,— Encoder cable
Motor cable
—_—
: e ;
Servomotor =

*2.

Use a 24-VDC power supply. (Not included.)
Before connecting a regenerative option to the DRIVER, refer to 3.7 Connecting Regenerative Resistors.

1 Outline



(2) Using a Single-phase, 200-V Power Supply

1 Outline

The LECY Series 200 VV DRIVER generally specifies a three-phase power input but this models can be used with a
single-phase 200 V power supply. Refer to 3.1.3 Using the DRIVER with Single-phase, 200 V Power Input for

details.

Power supply
Single-phase 200 VAC

Molded-case
circuit breaker
(MCCB)
Protects the power
line by shutting the
circut OFF when
overcurent s
detected.,

Noise filter
Eiminates

external noise from
the power line.

]

A
—;?—

—

DRIVER

Magnetic
contactor
Tums the seno
ON and OFF.

o

.

Regenerative

200 VAC

=3
®
gn
o
resistor *2 oy

Lock Power supply *1
Used for an electric
actuators with lock.

=il
F‘,.,
T 0 L

[]E

Connection cable
for personal computer

2

Connect to the
MECHATROLINK-11

Personal
computer

When not using the safety function,
use the SERVOPACK with the safety

Battery case —»
(when an absolute

function’s iumper connector
inserted.

When using the safety function,

inserta connection cable specifically
for the safety function.

Magnetic contactor
Tums the lock power
supply ON and OFF.
Install a surge absorber.

encoder s used.)

— D

Safety function

devices

-

*1.
*2.

Use a 24-VDC power supply. (Not included.)
Before connecting a regenerative option to the DRIVER, refer to 3.7 Connecting Regenerative Resistors.

|~ Encoder cable
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1.6 DRIVER Model Designation

This section shows DRIVER model designation.

LECY M2 —V5

_______ __ . Compatible motor type
Type Capacity Encoder
Driver type V5 AC servo motor (V6) | 100w
MECHATROLINK-II type V7_| AC servo motor (V7) |200W | apsolute
(For absolute encoder) V8 | AC servo motor (V8) |400W
v9 1l [ AC servo motor (V9) | 750W

Power supply voltage

27 200 to 230 VAC, 50/60Hz

*1. The lineup is done the standard item.

*2. These amplifiers can be powered with single or three-phase.

*1f the 1/0O connector is required, please order product code "LE-CYNA". (The /O connector is not included)
*If the 1/0 cable is required, please order product code "LEC-CSNA-1". (The I/O cable is not included)
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1.7 Inspection and Maintenance
This section describes the inspection and maintenance of DRIVER.

(1) DRIVER Inspection

For inspection and maintenance of the DRIVER, follow the inspection procedures in the following table at least once
every year. Other routine inspections are not required.

Item Frequency Procedure Comments
Check for dust, dirt, and oil

Exterior Clean with compressed air.
on the surfaces.
At leastonce ayear | Check for loose terminal
Loose Screws block and connector Tighten any loose screws.

SCrews.

(2) DRIVER’s Parts Replacement Schedule

The following electric or electronic parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts at the frequency indicated.

Refer to the standard replacement period in the following table and contact your Yaskawa representative. After an
examination of the part in question, we will determine whether the parts should be replaced or not.

The parameters of any DRIVERs overhauled by SMC are reset to the factory
0 settings before shipping. Be sure to confirm that the parameters are properly
set before starting operation.
IMPORTANT

Standard Replacement . .

Part Period Operating Conditions
Cooling Fan 410 5 years
Smoothing Capacitor 7108 years « Surrounding Air Temperature: Annual average of
Other Aluminum Electrolytic 5 vears 30°C
Capacitor y + Load Factor: 80% max.
Relays — * Operation Rate: 20 hours/day max.
Fuses 10 years
Battery 3 years*

* |t is a standard value in the state of no energizing (state not to turn on power to the driver).
The lifetime changes by condition and environment.
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1.8 Installation Environment and Applicable Standards

1.8.1 DRIVER Installation Environment
O] Surrounding air temperature: 0 to 55°C
0 Ambient humidity: 90% RH or less (with no condensation)
O Altitude: 1,000 m or less
[ Vibration resistance: 4.9 m/s?
[ Shock resistance: 19.6 m/s?

O] Installation Precautions
* Mounting in a Control Panel
To prevent the temperature around the DRIVER from exceeding 55°C, take into account the size of the
control panel, the layout of the DRIVER, and the cooling method. For details, refer to 1.9 DRIVER
Installation.

* Mounting Near a Heating Unit
To prevent the temperature around the DRIVER from exceeding 55°C, suppress radiant heat from the
heating unit and temperature rise due to convection.

* Mounting Near a Vibration Source
To prevent vibration from being transmitted to the DRIVER, install a vibration isolator underneath the
DRIVER.

* Mounting to a Location Exposed to Corrosive Gas
Take measures to prevent exposure to corrosive gas. Corrosive gases will not immediately affect the
DRIVER, but will eventually cause electronic components and contactor-related devices to malfunction.

¢ Other Locations
Do not mount the DRIVER in locations subject to high temperatures, high humidity, dripping water,
cutting oil, dust, iron filings, or radiation.

<Note>

When storing the DRIVER with the power OFF, store it in an environment with the following temperature
and humidity:

«-20 to +85°C, 90% RH or less. (with no condensation)
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1.8.2 Installation Conditions for Applicable Standards

Applicable | EN50178, EN55011/A2 groupl classA, EN61000-6-2, EN61800-3,
Standards EN61800-5-1, EN954-1, IEC61508-1 to 4
Overvoltage Category: 111
Operating . g gory
- Pollution degree: 2
Conditions .
Protection class: IP10
Low Voltage Directive:
. Satisfy the conditions outlined in 1.8.3 Conditions Corresponding to Low Voltage Directive of this manual.
Installation . .
" EMC Directive:
Conditions

Certification is required after installation in the user’s machine under the conditions outlined in 3.8.3 EMC Installation
Conditions of this manual.

1.8.3 Conditions Corresponding to Low Voltage Directive

To adapt DRIVERS to the Low Voltage Directive, make sure that the following environmental conditions are met.

« Installation category: 111

* Pollution degree: 2

* Protection class: 10

* Altitude: 1000 m max.

Be sure to install a fuse for the main circuit power-supply as well as meeting these environmental conditions. To choose
the fuse capacity, refer to 3.1.2 Using a Standard Power Supply (Three-phase 200 V).
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1.9 DRIVER Installation

1.9.1 Orientation
Mount the DRIVER with a vertical orientation.
Firmly secure the DRIVER to the mounting surface, using either two or four mounting holes depending on the DRIVER
capacity.

t ot

Baza

tt

Air Flow

1.9.2 Installation Standards
Observe the standards for mounting DRIVERS in control panels, including those for the mounting DRIVERS side by
side in one control panel as shown in the following illustration.

* DRIVER Mounting Orientation
Mount the DRIVER vertically to the wall, with the front panel (the side with the panel operator display) facing

out.

+ Cooling
Refer to the following diagram and leave sufficient space for cooling by fans and natural convection.

* Mounting DRIVERS Side by Side in a Control Panel

—_—

40 mm of mona

Width varies with
SERVOPACK madal

Leave sufficient space on each side and at the top and the bottom of each DRIVER.
The width on each side varies in accordance with the models of the DRIVERS used.

DRIVER Model | Side

LECY[12- Left | Right Top and bottom
V5, V7, V8 1 mm or more

Vo 1 mm or more | 10 mm or more 40 mm or more

Also install cooling fans above the DRIVERS to disperse local pockets of warmer air around the DRIVERs.
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* Inside the Control Panel
The conditions inside the control panel should be the same as the environmental conditions of the DRIVER.
Refer to 1.8.1 DRIVER Installation Environment.
The DRIVERS have an Installation Environment monitor. With this monitor, operation conditions in the
nstallation environment can be observed and measured.
The value shown on this monitor should be equal to or less than 100% for optimum operating conditions.
If this value is over 100%, one of the following measures must be taken to ensure safe operation and a long
product life.

« Improve air circulation around DRIVERS.
Minimum Air Circulation Rate
Top (10 mm): 0.5 m/s
Bottom (10 mm): 0.2 m/s
To improve the air circulation to meet these minimum standards and to lower the percentage shown on the
monitor, widen the space between the DRIVERSs or lower the temperature of the surrounding air.

<Note>
For every increase of 10°C, the percentage shown on the monitor will also increase by approximately ten.
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2 Panel Display and Sigmawin+™

2. Panel Display and SigmaWin+™
2.1 Panel Display

The servo status can be checked on the panel display of the DRIVER. Also, if an alarm or warning occurs, its alarm
or warning number is displayed.

2.1.1 Status Display
The display shows the following status.

Display Meaning

Rotation Detection (/TGON)
Lights if motor speed exceeds the value set in Pn502. (Factory setting: 20 mint)

Baseblock
Lights for baseblock (Servomotor power OFF).

Reference Input
Lights when a reference is being input.

CONNECT
Lights during connection.

2.1.2 Alarm and Warning Display
If an alarm or warning occurs, the display will change in the following order.
Example: Alarm A.E60

A Status — Unlit —» H—r Unlit —» E — Unlit —» E — Unlit —» E — Unilit -

Display

.,

"6" of the figure, "b" of the alphabet, and "d" are displayed as follows.

N |

2.1.3 Hard Wire Base Block Display
If a hard wire base block (HWBB) occurs, the display will change in the following order.

4+ Status — Unlit —» H — Unlit—s § — Unlit —» 5,— Unlit -
Display W

. W,

2.1.4 Overtravel Display
If overtravelling occurs, the display will change in the following order.

(D) Overtravel at forward rotation (P-OT) (@ Overtravel at forward/reverse rotation
Current Current
" status P \| [' status 2Pl
AN J J

@ Overtravel at reverse rotation (N-OT)

_, Current
(7 status ]

X J




2 Panel Display and Sigmawin+™

2.2 SigmaWin+™
SigmaWin+ is a setup software for setup and optimum DRIVER tuning of LECY series.
Please download the install program from our home page.

SigmaWin+™ s the registered trademarks of YASKAWA ELECTRIC Corporation.

2.2.1 Compatible Devices
- LECYM series
- LECYU series

2.2.2 Hardware requirements
When using setup software (SigmaWin+™), use a DOS/V PC/AT compatible PC that meets the following
operating conditions.

Equipment Description
+ Windows® XP ™
(OF] + Windows® Vista
- Windows® 7 (32 bit/ 64 bit)
pPC "3 350 MB or more of free space
4 Hard Disk (When the software is installed, 400MB or more is empty
recommended.)
_Communlcatlon Use USB port
interface
XVGA monitor (1024x768 or more, “The small font is used.”)
Display 256 color or more (65536 color or more is recommended)
Connectable with the above personal computer.
Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer.
Printer Connectable with the above personal computer.
USB cable LEC-JZ-CVUSB "®
Other Adobe Reader Ver.5.0 or more (*Ver.6.0 is excluded.)

*1. Windows, Windows Vista and Windows 7 are the registered trademarks of Microsoft Corporation in the
United States and other countries.

*2. On some personal computers, SigmaWin+ may not run properly.

*3. 64-bit Windows® XP and 64-bit Windows® Vista are not supported.

*4. Use Windows® XP: Please use it by the administrator authority (When installing and using it.).

*5. In PC that uses the program to correct the problem of HotfixQ328310, it is likely to fail in the
installation. In that case, please use the program to correct the problem of HotfixQ329623.

*6. Order USB cable separately.

2.2.3 Installing SigmaWin+™ Program
To install SigmaWin+, run the setup file for SigmaWin+. And the installation process will begin. In this
process, SigmaWin+ and the related files will be installed, or stored on the hard disk.
Operating conflicts may arise with the other programs during installation. Be sure to close all other
programs before installing SigmaWin+.
Install the program using the following procedure.



2 Panel Display and Sigmawin+™

1. Please download the install program from our home page.

2. "SETUP.EXE" of the file is double-clicked.

T e e R ]

StemaW¥ant English Edition Verl. (0

Wilcans w0 e btk e Wirss ke
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A message will appear, welcoming you to the SigmaWin+ program.

3. Click Next to continue.s
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4. Follow the onscreen instructions to choose a destination folder to copy the SigmaWin+ file to, and click
Next to continue.

Stema ot Enelicl Eeitton Verd (i
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[ T T T

i e e o o o .
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5. Select the setup type. Choose "Normal Setup” and click Next.

Sigmalint English Edition Verd (0
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6. Select the program group to create the SigmaWin+ icon. "YE_Applications" is the default setting. After
selecting the program group or folder, click Next to continue.
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Stgmalint English Edition Verl .00

Then the PC files are copied. The percentage of the copying that has been completed is shown.

Note: If new versions of the PC support files are needed to install SigmaWin+, a window will appear asking
whether to overwrite the current version or to cancel the installation. SigmaWin+ may not run
correctly if the new versions of the support files are not installed.

If SigmaWin+ has been successfully installed, one of two dialog boxes is displayed.

Ny r—y— [

Stgmallims English Editiorn Verl (0
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If dialog box (a) is displayed, click Finish to complete the setup.

“
StgmaWlins Eaglish Edition Verl 00

(b)

7. If dialog box (b) is displayed, select Yes when asked if you want to restart the computer and then click
Finish to complete the setup.
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The LECY* USB driver cannot be installed by using the SigmaWin+ installer.

When a SigmaWin+ equipped PC is connected to the LECY™ through a USB connection, use the following
procedure to install the USB driver.

The installation method will vary depending on the operating system (hereinafter referred to as OS). Use the
correct procedure for your OS.

The installation procedure is explained assuming that the SigmaWin+ installed folder directory is
"C:¥Program Files¥SigmalDE" and that the CD-ROM drive is D drive. Use the folder directory and drive
according to the settings of your PC.

- For Windows 7/Vista
1. Turn on the power to the PC to start Windows 7 or Vista.
2. Confirm that SigmaWin+ has been installed. If it has not yet been installed, please install.

3. Connect the LECY™* to the PC using a USB cable, and then turn on the power to the LECY*. The
following message will appear.

J Driver Software Installation @
Device driver software was not successfully installed

YASKAWA SIGMA SERIES x No driver found

You can change your setting to automatically search Windows Update for drivers

Change setting...

What can I do if my device did not install properly?

[ Close

4. Click Close.

5. On the Start menu, right-click Computer and select Properties. The property window will appear.
6. Select Device Manager. The following window will appear.

.

=4 Device Manager ==

File Action View Help
& BB HE| & B RS

% Human Interface Devices -
g IDE ATA/ATAPI controllers
= Keyboards
s )'_'S Mice and other pointing devices
B Monitors
-&* Network adapters
5 Other devices
il YASKAWA SIGMA SERIES
T Ports (COM & LPT)
2 Processors
-%& Sound, video and game controllers
78 System devices

ST

m

- @ Universal Serial Bus controllers

7. Right-click YASKAWA SIGMA SERIES and select Update Drive Software...
8. Select Browse my computer for driver software. The following window will appear.
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@ L Update Driver Software - YASKAWA SIGMA SERIES

Browse for driver software on your computer

Search for driver software in this location:

D:\Driver\USB| - Browse...

V| Include subfeolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

LNext ][ Cancel ]

9. Select the Include subfolders check box. Click Browse to select the folder.
< For Windows 7 (32 bit) or Windows Vista >
"C:¥Program Files¥SigmalDE¥SigmaWinPlus¥Driver¥USB"
< For Windows 7 (64 bit) >
"C:¥Program Files (x86)¥SigmalDE¥SigmaWinPlus¥Driver¥USB¥x64"
10. Click Next.
Installation starts by copying the necessary files. Wait until a message appears informing you that
the installation is finished.
< If a Security Error Message is Displayed >
Select Install this driver software anyway.

(&, | Update Driver Software - SIGMA Series USB Device

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

SIGMA Series USB Device

Close

11. When the installation is finished, click Close. This completes the driver installation.
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- For Windows XP
1. Turn on the power to the PC to start Windows XP.
2. Confirm that SigmaWin+ has been installed. If it has not yet been installed, please install.
3. Connect the LECY™* to the PC using a USB cable, and then turn on the power to the LECY*. The
Found New Hardware Wizard will appear.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install zoftware for;

SIGMA Series USE Device

\) If your hardware came with an installation CD
B2 or foppy disk. insert it now.

What do vou want the wizard ta da?

() Install the software automatically [Recommended)

(#)Inztall from A list or specific location [Advanced)

Click Mext to continue,

I Mewut » l[ Cancel ]

4. Confirm that the Install from a list or specified location [Advanced] option is selected, and then
click Next. The next Wizard will appear.

Found New Hardware Wizard

Please choose your search and installation options.

(%) Search far the best driver in these locations.

|dze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be inztalled.

] 5earch removable media [floppy. CO-ROM...)

Inczlude thiz location in the search:
D:ADriveUISBYWin2000_KP v

() Don't search. | will choose the driver to install.

Choose thiz option to select the device driver from a list. Windows does not quarantee that
the driver you chooge will be the best match for pour hardware,

[ < Back “ Mewut » l[ Cancel ]

5. Select the Search for the best driver in these locations. option and then select the Include this
location in the search: check box. Click Browse to select the folder "C:¥Program
Files¥Sigmal DE¥SigmaWinPlus¥Driver¥USB".

6. Click Next. The Wizard starts installation by copying the necessary files. Wait until a message
appears informing you that the installation is finished.

(\\".\J
g's
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed inztaling the zoftware for:

g SIGMA Seriez USB Device

Click Finizh to close the wizard.

Finizh

7. When the installation is finished, click Finish. This completes the driver installation.

- Confirming the Installation Status
Use the following procedure to make sure that the system recognizes the LECY* as a USB device and

that the USB driver is installed correctly.

1. Click the Start button, point to Settings, and click Control Panel.

2. Double-click the System icon. The System Properties window will appear.

3. Click the Hardware tab and then click Device Manager. The Device Manager window will

appear.

-loix]
ax |
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B- YASKAWA ELECTRIC CORP, LISE Device

‘ SIGMA Series |ISE Device

4. Double-click SIGMA Series USB Device in the YASKAWA ELECTRIC CORP.
USB Device folder. The SIGMA Series USB Device Properties window will appear.

Q\\".\’
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SIGMA Series USE Device Properties d |

General |Driver |

G% ; SIGHA Senesz USE Device

Device ype: YASKAwWA ELECTRIC CORP. USE Device
tanufacturer: raskawa ELECTRIC CORPORATION
Location: raSKAWS SIGMA SERIES

— Device status

Thiz device is working properly. ;I

If you are having problems with thiz device, click Troubleshooter to
start the troubleshooter,

Troubleshooter... I
Device uzage:
Ise this device [enable] j
QK. | Cancel |

5. Make sure "This device is working properly." is displayed in the Device status field.
When "This device is working properly." is displayed, the LECY™* is ready to be used through a
USB connection. If it is not displayed, reinstall the USB driver.

2.2.4 Starting SigmaWin+™
(1) Start SigmaWin+
Start SigmaWin+:
e from the Start menu
« from a shortcut

- From the Start Menu
To start SigmaWin+ from the Start menu:
1. Click the Start button, and point to Programs.
2. Open the YE_Applications folder.
3. Click SigmaWin+.

- From a Shortcut
To start SigmaWin+ from a shortcut on the desktop:
1. Open the YE_Applications folder on the desktop.
2. Click SigmaWin+.

(2) Selecting a DRIVER
When SigmaWin+ is in initially started, the Connect dialog box appears. Enter the settings for
communications between SigmaWin+ and the DRIVER by means of a communication port.

Q\\".\’
%s
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ﬂl et ﬂl
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i I
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Select the method to set up the DRIVER: online or offline. Online is the default setting.
Online: Select when setting up or tuning the servo drive with the DRIVER connected
Offline: Select when editing parameters or checking screens for tracing or mechanical analysis
without the DRIVER connected

<When Offline is selected>

£
Créer Oirve
- -4
@ @
INDEXER b4 IR/ ps SG0S

NMeoenoosd

vy | o |

Select the 2V and click Starting. The SigmaWin+ main window will appear.

(\\".\’
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<When Online is selected>

Enter the necessary settings for communication setup.

(1) Click Search.

Sparech Comnaditinen Sekting

(2) Click V. Then Click Search.
After the DRIVERS have been successfully connected to SigmaWin+, a list of the
connected DRIVERs will appear on the screen.

(\\"}’
g:
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DRIVER Selection Box

(3) Select the DRIVER to be connected and then click Connect, or just doubleclick the
DRIVER to be connected. The SigmaWin+ main window will appear.
Click Cancel to close the dialog box.

Operationexamples of utility functions, parameters and monitor displays when using a SigmaWin+ are
described in this chapter.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL X-V Component.

2.3 Utility Functions
The utility functions are related to the setup and adjustment of the DRIVER.
Refer to 6 utility functions for details.

2.4 Parameters

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

2.4.1 Parameter Classification
Parameters of the LECY Series DRIVER are classified into two types of parameters. One type of parameters
is required for setting up the basic conditions for operation and the other type is required for tuning
parameters that are required to adjust servomotor characteristics.

Classification Meaning Display Method Setting Method
Parameters required for Always displayed (Factory | Set each parameter individu-
Setup Parameters setup. setting: Pn00B.0 = 0) ally.
Parameters for tuning con-

There is no need to set each

Tuning Parameters trol gain and other parame- | Set Pn00B.O to 1. parameter individually.

ters.

There are two types of notation used for parameters, one for parameter that requires a value setting (parameter
for numeric settings) and one for parameter that requires the selection of a function (parameter for selecting
functions).

The notation and settings for both types of parameters are described next.

(\\".\J
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2.4.2 Notation for Parameters

(1) Parameters for Numeric Settings

The control methods for which the parameters applies.
: Speed control A Pasition control : Torque control
r 2 1
Emergency Stop Torque [ Speed | [Position] [ Torque |
Pnd06 ™o g Range Setting Unit Factory Setting | When Enabled Classification
0% to B0D% 1%, 800 After chapge Sequp
Parameter
number Indicates the Indicates the Indicates when a it s
minimum setting unit|| parameter setting || change to the parameter
Indicates the setting for the parameter. || before shipment. || Parameter will be classification
range for the parameter. effective. ‘

(2) Parameters for Selecting Functions / /

Parameter Meaning When Enabled | Classification
n.0o0O0 Uses the absolute encoder as an
Pn002 [Factory setting] | absolute encoder. S e asiliah Selsp
n.O0100 Uses the absolute encoder as an
incremental encoder. \

\T AN N
Parameter The notation “n.0000" indicates a parameter [TTi\s section explains the
number for selecting functions. Each O corresponds to | (s&kections for the function.
the setting value of that digit. The notation
shown here means that the third digit is 1.

2.4.3 Setting Parameters

In the SigmaWin+ X-V component main window, click Parameters and then click Edit Parameters. The
Parameter Editing window for the online mode appears.

For more information on the usage of the setting parameters, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL X-V Component.

2.5 Monitor Displays
The monitor displays can be used for monitoring the reference values, 1/O signal status, and DRIVER internal
status.
The System Monitor window will automatically open when the SigmaWin+ starts. Or, in the SigmaWin+ -V
component window, click Monitor, point to Monitor, and then click System Monitor.
For more information on the usage of the monitor display, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component.

%\".\’
%5



AV T g TaTo =T @Xo o T=Tod 1 o] o ISR 2

3.1 MaIN CIFCUIT WITTNG ...ttt bbbt 2
3.1.1 Main CirCUIt TErMINAIS ....c..oiviiiiieiiesiccee e 2
3.1.2 Using a Standard Power Supply (Three-phase 200 V) ......ccocvvieiiiinnienie e 3
3.1.3 Using the DRIVER with Single-phase, 200 V Power Input...........cccoeveveivervenenne 7
3.1.4 Using the DRIVER with a DC POWET INPUL ........ccoiiiiiiiiiceesc e 11
3.1.5 Using More Than One DRIVER...........coc ittt 13
3.1.6 General Precautions fOr WIFING ........cccoueeiiiiinneseseeee e 14
3.1.7 Specifications of motor cables and encoder cables...........cccccccevveviviiiiieiecece, 15

3.2 1/O SIgNal CONNECLIONS ....cuveieieiiieiiieie ettt sttt e st st sre e b e 17
3.2.1 /0 Signal (CN1) Names and FUNCHIONS..........ccoeiieiieiieiiese e 17
3.2.2 Safety Function Signal (CN8) Names and FUNCLIONS ..........ccccovvvrverrsiesieresie e 18
3.2.3 Example of 1/0O Signal CONNECLIONS............ccviieiieiicie e 19

3.3 1/O Signal AHIOCALIONS. ..ottt 20
3.3.1 Input Signal AHOCALIONS ........cviiieiiice e 20
3.3.2 Output Signal AHOCALIONS .......ccviiiiiiiiiieieiee e 22

3.4 Examples of Connection to PC or PLC ... €LC......cccceiviiiiiie e 23
3.4.1 SeqUENCE INPUE CIICUIT.......oiviiiiiitiiieie e 23
3.4.2 Sequence OULPUL CIFCUIL ......vcviiieieee ettt sreas 24

3.5 Wiring MECHATROLINK-IT CommUNICAtIONS .........coviiiieieieienc e 26

3.6 ENCOAET CONNECLION .....cviiuieiieieiteste ettt sttt bbbt r e 27
3.6.1 Encoder Signal (CN2) Names and FUNCLIONS .........c.coviiiieiiieienc e 27
3.6.2 Encoder Connection EXamMPIES ........cc.ooviiieiiie e 28

3.7 Connecting REGENEratiVe rESISTOIS. .......ciiieieieierie sttt 29
3.7.1 Connecting Regenerative RESISTONS .........ccccviivieiieiicc e 30
3.7.2 Setting Regenerative reSistor CapaCity ........ccooeveiererieieieiee e 31

3.8 Noise Control and Measures for Harmonic SUppression...........cccceeveeveeveieeveesieseeenen, 32
3.8.1 Wiring for NOiISE CONLIOL .........cciiiiiiiiiece e 32
3.8.2 Precautions on Connecting NOISe FIlter..........cccooveiiiiiiiieie e 34
3.8.3 EMC Installation CONAITIONS .......ccveiuieiiriieieiie e ee e sae e e 36

3.9 Specification of OptioN CADIES .........ccoiiiiice e 42

3-1



3. Wiring and Connection
3.1 Main Circuit Wiring

3 Wiring and Connection

The names and specifications of the main circuit terminals are given below.
Also this section describes the general precautions for wiring and precautions under special environments.

3.1.1 Main Circuit Terminals

E5V)

c
JAVAN N
CHARGE M

wz o

—~zo

—-z0

wzo

~NzZ o

. Main circuit terminals

Terminal

Name Specification
Symbols

Main circuit power | Three-phase 200 to 230 V,

L1,12,13 input terminals +10% to -15% (50/60 Hz)
Control power input | Single-phase 200 to 230V,

L1C, L2C terminals +10% to -15% (50/60 Hz)

If the internal regenerative resistor is insufficient, connect a regenerative resistor

Regenerative between B1/ and B2.

Bl/gf’, B2l resistor connection | If LECYM2-V9 is used, remove the lead or shorting bar between B2 and B3,
terminals and connect a regenerative resistor between B1/ & and B2.

Note: The Regenerative resistor is not included.
DC reactor
tion t inal . . L L
01 G2 ?(?rnggv(\:/;r)r;u;w;na connection terminals are short-circuited when the DRIVER is shipped from the
’ harmonic factory: & land & 2.

suppression

B1/ Main circuit positive
terminal Use when DC power supply input is used.
Main circuit negative

S20rS terminal
Servomotor Use for connecting to the servomotor.

U, v,w ; :
connection terminals

T Ground terminals Use for connecting the power supply ground terminal and servomotor ground

= (x2) terminal.

*1.

Do not short-circuit between B1/F and B2. It may damage the DRIVER.



3 Wiring and Connection

3.1.2 Using a Standard Power Supply (Three-phase 200 V)
(1) Wire Types

Use the following type of wire for main circuit.

Cable Type
Allowable Conductor Temperature °C
Symbol Name
v 600 V grade polyvinyl chloride insulated wire 60
HIV 600 V grade heat-resistant polyvinyl chloride insulated wire 75

The following table shows the wire sizes and allowable currents for three wires. Use wires with
specifications equal to or less than those shown in the table.

- 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV)

Nominal Cross| Configuration | Conductive Allowable Current at Surrounding Air
AWG Size | Section Area | [Number of | Resistance Temperature [A]

[mm?] Wires/mm?] [Q/km] 30°C 40°C 50°C

20 0.5 19/0.18 39.5 6.6 5.6 45

19 0.75 30/0.18 26.0 8.8 7.0 55

18 0.9 37/0.18 24.4 9.0 7.7 6.0

16 1.25 50/0.18 15.6 12.0 110 8.5

14 2.0 7/0.6 9.53 23 20 16

Note: The values in the table are for reference only.



3 Wiring and Connection
(2) Main Circuit Wires

This section describes the main circuit wires for DRIVERSs.

electric current is applied with a surrounding air temperature of 40°C.
* Use a wire with a minimum withstand voltage of 600 V for the main circuit.
IMPORTANT . If cables are bundled in PVC or metal ducts, take into account the reduction of the allowable
current.

0 * The specified wire sizes are for use when the three lead cables are bundled and when the rated

* Use a heat-resistant wire under high surrounding air or panel temperatures, where polyvinyl
chloride insulated wires will rapidly deteriorate.

- Three-phase, 200 V

Terminal Name LECYM2-oo
Symbols V5 V7 = Vo
L1,L2, |Main circuit power in-
L3 put terminals HIV1.25 HIV2.0

Control power input
L1C, L2C terminals HIV1.25

Servomotor connec-

UV, W tion terminals HIV1.25 HIV2.0
By Regenerative option HIVL.25

, B2 connection terminals

J::} Ground terminal HIV2.0 or larger

(3) Typical Main Circuit Wiring Examples

Note the following points when designing the power ON sequence.

- Design the power ON sequence so that main power is turned OFF when a servo alarm signal (ALM) is output.

- The ALM signal is output for a maximum of five seconds when the control power is turned ON. Take this into
consideration when designing the power ON sequence. Design the sequence so the ALM signal is activated and the
alarm detection relay (1Ry) is turned OFF to stop the main circuit’s power supply to the DRIVER.

Control power supply 50 s max.

b —

ALM s»gnal—\—

- Select the power supply specifications for the parts in accordance with the input power supply.

» When turning ON the control power supply and the main circuit power supply, turn
them ON at the same time or turn the main circuit power supply after the control
power supply. When turning OFF the power supplies, first turn the power for the main

IMPORTANT circuit OFF and then turn OFF the control power supply.

The typical main circuit wiring examples are shown below.

/A\WARNING

« Do not touch the power supply terminals after turning OFF the power. High voltage may still remain in the
DRIVER, resulting in electric shock. When the voltage is discharged, the charge indicator will turn OFF.
Make sure the charge indicator is OFF before starting wiring or inspections.




- Three-phase200V,LECYM2-V O

=/

‘L—QW!'—'
1FLT |

L

10F N5
| : 2KM
S §
4
KM
o
A
(For servo
1 alarm display)
1 |
1PL
Sevo power Servo powar
supply ON supply OFF 1KM
o
1 L
1KM 1SA
1KM 1Ry 2KM
2SA

10QF: Molded-case circult breaker
1FLT: Noise fiter

1KM: Magnetic contacior (for control power supply)
2KM: Magnetic contactor (for main circult power supply )

1Ry: Relay
* For the LECYMZ2-V5, V7, V8, terminals B2 and B3 are not short-circuited.
Do not short-circuit these terminals.

(4) Power Supply Capacities and Power Losses

DRIVER

1PL: Indicator lamp

1SA: Surge absorber
28A: Surge absarber
38A: Surge absorber
1D0: Flywheel dode

The following table shows the DRIVER’s power supply capacities and power losses.

3 Wiring and Connection

. Maximum Main .
C'\:Ir?:lunit Applicable DRIVER P(.i,):plgcﬁ;%gry Output Circuit Regigiirtztrlve %?:::tl:ﬁl Total
Servomotor Model Current Power Power
power Capacity LECYM2-oo DRIVER [Arms] Loss R Power Loss [W]
Supply kW] [kVA] W] [W] Loss [W]
0.1 V5 0.3 0.91 7.3 24.3
Three- 0.2 V7 0.6 1.6 135 - 30.5
phase, 17
200 V 0.4 V8 1 2.8 24.0 41.0
0.75 V9 1.6 5.5 43.8 8 68.8
Note 1. LECYM2-V5, V7, and V8 do not have built-in regenerative resistors. Connect an external Regenerative resistor if the

regenerative energy exceeds the specified value.
2. Regenerative resistor power losses are the allowable losses. Take the following actions if this value is exceeded.
» Remove the lead or shorting bar between terminals B2 and B3 on the DRIVER main circuit for LECYM2-V9.
« Install an external Regenerative resistor. Refer to 3.7 Connecting Regenerative Resistors for details.
3. Both the regenerative resistor unit and the external Regenerative resistor are not included.



(5) How to Select Molded-case Circuit Breaker and Fuse Capacities

3 Wiring and Connection

The following table shows the DRIVER’s current capacities and inrush current. Select a molded-case circuit breaker
and fuses in accordance with these specifications.

.| Maximum Power Sup- Current Capacity Inrush Current
Mal'jno\?vg?u't Applicable DRIVER | ply Capacity : :
Supply | Servomotor Model per Main Circuit | SO0 | Main circuit | SONTO
Capacity | LECYM2 DRIVER Circuit ’ Circuit [AO-p]
[Arms] [AO-p]
[kw] -00 [KVA] [Arms]
0.1 V5 0.3 1.0
- 0.2 V7 0.6 2.0 70
Three 02 33
phase, 200 V 0.4 V8 1 3.0
0.75 V9 16 6.0 33

Note 1.

caused by short-circuits.

Select fuses or molded-case circuit breakers that are compliant with UL standards.

To comply with the EU low voltage directive, connect a fuse to the input side as protection against accidents

The table above also provides the net values of current capacity and inrush current. Select a fuse and a molded-
case circuit breaker which meet the breaking characteristics shown below.
- Main circuit, control circuit: No breaking at three times the current values shown in the table for 5 s.
- Inrush current: No breaking at the current values shown in the table for 20 ms.



3 Wiring and Connection

3.1.3 Using the DRIVER with Single-phase, 200 V Power Input
LECYM2 series three-phase 200 V power input DRIVER can be used also with a single-phase 200 V power supply.

When using the DRIVER with single-phase, 200 V power input, set parameter Pn00B.2 to 1.

(1) Parameter Setting
- Single-phase Power Input Selection

g When L
Parameter Meaning Enabled Classification
n.EOR O Enables use of three-phase power supply for three-phase
[Factory setting] | DRIVER.
Pn00OB _ After restart Setup
noloo Enables use of single-phase power supply for three-phase
DRIVER.
- If single-phase 200 V is input to a DRIVER with a single-phase power input without changing the setting of
Pn00B.2 to 1 (single-phase power input), a main circuit cable open phase alarm (A.F10) will be detected.
- When using a single-phase 200 V power supply, the DRIVER may not be able to produce the same
servomotor torque-speed characteristics as using a three- phase 200 V power input. Refer to the diagram
of each servomotor torque-speed characteristics.
LECYM2-V5 LECYM2-V7
= 6000 = 6000
G G
E 5000 E 5000
B 4000 B 4000
2 2
@ 3000 W 3000
-E 2000 -E 2000
= 1000 = 1000
0 0
0 025 05 075 1 0 05 1 158 2
Torque (N-m) Torgque (M-rm)
LECYM2-V8 LECYM2-V9
=  B000 =
E 5000 E
= =
§ 4000 3
& 3000 @
5 2000 =
= =
1000
0
0 1 2 3 4 0 2 4 6 8
Torque (M-m) Torque (M-m)




3 Wiring and Connection

(2) Main Circuit Power Input Terminals

Connect a single-phase 200 V power supply of the following specifications to L1 and L2 terminals.

The specifications of the power supplies other than the main circuit power supply are the same as for three- phase
power supply input.

Terminal Sym- L
bl Name Specifications
L1 L2 Main circuit power Single-phase 200 V to 230 V,
’ input terminals +10% to -15% (50/60 Hz)
L3 — None
*1. Do not use L3 terminal.
(3) Main Circuit Wire for DRIVERS
- Model LECYM2-E A (Unit: mm?
Gt
y V5 V7 ve | Vo
L1, L2 Main circuit power input terminals HIV1.25 HIV2.0
L1C, L2C Control power input terminals HIV1.25
uvVv.w Servomotor connection terminals HIV1.25 ‘ HIV2.0
External Regenerative resistor HIV1.25
B1/%,B2 | connection terminals
J_:} Ground terminal HIV2.0 or larger
3-8



(4) Wiring Example with Single-phase 200-V Power Supply Input
- DRIVER with Single-phase, 200-V Power Supply

3SA

3 Wiring and Connection

1QF: Maded-case circuit breaker
1FLT: Naise filter

1KM: Magnetic contactor (for control power supply)
2KM: Magnetic contactor (for main circuit power supply)

1Ry: Relay

+24 V

oV
S

R T
l l DRIVER
10F \;---3
1FLT |
- ¥ )
KM L3
— L1C
o i- L2C
B1/& CN1
(For servo 1Ry
1Ry  alam display) B2 3 ALMY,
~ ®— 983
1PL 4] ALM- 1
Servo power Servo power s
supply ON  supply OFF
5 1KM
‘_E’L - i' - =
1KM 1SA
1KM 1Ry ZKEM
2SA

1PL : Indicator famp

1SA: Surge absorber
2SA: Surge absarber
3SA: Surge absorber
1D: Fywheel diode



(5) Power Supply Capacities and Power Losses

3 Wiring and Connection

The following table shows DRIVER’s power supply capacities and power losses when using single- phase 200 V
power supply.

Vi Ctcit | Applcable | DRIVER | "OWTSUPBY | oy | wiain Gt | Regeneraive | - Control | Total
Power Servom(_)tor Model DRIVER Current | Power Loss e ess | Eanerless | lLees
Supply Ca[lll(a\r;l\;:]lty LECYM2-oo [KVA] [Arms] W] W] W] W]

Single-phas 0.1 V5 0.3 0.91 7.4 24.4
e 200V 0.2 V7 0.7 16 137 ] 307
0.4 V8 12 2.8 24.9 17 419
0.75 V9 1.9 55 52.7 8 7.7

Note 1.LECYMZ2-V5, V7, and V8 DRIVERSs do not have built-in regenerative resistors. If the renenerative
energy exceeds the specified value, connect an external Regenerative resistor between B1/€ and B2.

2. Regenerative resistor power losses are allowable losses. Take the following action if this value is exceeded.
» Remove the lead or shorting bar between terminals B2 and B3 on the DRIVER main circuit of
LECYM2-V9 DRIVER.
« Install an external Regenerative resistor between external Regenerative resistor connection terminals B1/&
and B2.

(6) How to Select Molded-case Circuit Breaker and Fuse Capacities

The following table shows the DRIVER’s current capacities and inrush current when using single-phase 200 V
power supply. Select a molded-case circuit breaker and fuses in accordance with these specifications.

Maximum Current Capacity Inrush Current
Main Circuit Applicable DRIVER ?;;ZL%’%?E’ I I
SPOW‘TV Sgrvom(_?[tor LEéﬂ\(()l\(jlzl DRIVER Main Circuit %?rr::t:i)t Main Circuit %ci)rr::t:i)t
u apaci -o0 .
i W [KVA] Amsh o ams) | POPE o)
0.1 V5 0.3 2
Single-phase, 0.2 Vi 0.7 3 0.2 33 70
200V 0.4 V8 12 5 '
0.75 V9 1.9 9 33

Note 1. To comply with the EU low voltage directive, connect a fuse to the input side as protection against accidents
caused by short-circuits. Select the fuse for the input side that are compliant with UL standards.
The table above also provides the net values of current capacity and inrush current. Select a fuse and a
molded- case circuit breaker which meet the breaking characteristics shown below.
*Main circuit, control circuit: No breaking at three times the current values shown in the table for 5 s.
«Inrush current: No breaking at the current values shown in the table for 20 ms.

qh\“.*J
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3 Wiring and Connection

3.1.4 Using the DRIVER with a DC Power Input
(1) Parameter Setting

When using a DC power supply, make sure to set the parameter Pn001.2 to 1 (DC power input supported) before
inputting DC powver.

Parameter Meaning When Enabled | Classification
n.oom A Enables use of AC power input.
Pn001 _ After restart Setup
ne1lnA Enables use of DC power input.

Observe the following precautions.

/AN WARNING

 Either AC or DC power can be input to the 200-V DRIVERSs. Always set Pn001.2 to 1 to specify a DC
power input before inputting DC power. If DC power is input without changing the parameter setting, the
DRIVER’s internal elements will burn and may cause fire or damage to the equipment.

» With a DC power input, time is required to discharge electricity after the main power supply is turned OFF.
A high residual voltage may remain in the DRIVER after the power supply is turned OFF. Be careful not to
get an electric shock.

« Install fuses on the wires if DC power is used.
» Servomotor returns a regenerated energy to the power supply. The DRIVER that can use a DC power

supply is not capable of processing the regenerated energy. Provide measures to process the
regenerated energy on the power supply.

« With a DC power input, connect an external inrush current limit circuit.
Failure to observe this caution may result in damage to the equipment.

(2) DC Power Supply Input Terminals for the Main and Control Circuits

Terminal Symbols Name Specifications
B1/E Main circuit positive terminal 270to 320 VDC
S0 Main circuit negative terminal 0vDC
L1C, L2C Control power input terminal 200 to 230 VAC
3-11
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(3) Wiring Example with DC Power Supply Input

3SA

1QF

b

\--

1FLT |

&

2SA

1QF: Molded-case circuit breaker
1FLT: Noise filter

1KM: Magnetic contactor (for control power supply)
2KM: Magnetic contactor (for main circuit power supply)

1Ry: Relay

w

=i AC/DC l
© -
1KM
s &
= i
(For servo
1Ry alarm display)
™ &
1PL
Servo power Servo power
supply ON  supply OFF 1km
< #- h‘ 4+
[ o , ih
1KM 1SA
1KM 1Ry 2KM

DRIVER

1PL: Indicator lamp

1SA: Surge absorber
2SA: Surge absorber
3SA: Surge absorber
1D: Flywheel diode

O
2

3 Wiring and Connection



3 Wiring and Connection

3.1.5 Using More Than One DRIVER
This section shows an example of the wiring and the precautions when more than one DRIVER is used.
(1) Wiring Example

Connect the alarm output (ALM) terminals for three DRIVERS in series to enable alarm detection relay 1RY to
operate. When the alarm occurs, the ALM output signal transistor is turned OFF.

Power supply
RS T
NEANGN 1QF
t  3SA
é 1FLT Y
XXM -
@ > DRIVER Servomotor
: L3
Relay |
Relay E% terminal I
terminal L1C ' k
La2c
24V
cgn ALM+ TRy
(For servo alarm & K 1
3 ; - 4 LAM
& dtsgay * 0
= :§ &y rver |
Servo power Servo power ! DRIVER Servomotor
supply ON  supply OFF §t§ /,\
Relay
LE__] L‘E'___r Relay terminal | i M
. terminal e
e i Lc
KM 1 204
== &I 6
=A *:K 4 | A
1QF: Molded-case circuit breaker
1FLT: Noise fitter 0
1KM: Magnetic contactor éu DRIVER Servomotor
(for control power supply) LS
2KM: Magnetic contactor — M
(for main circuit power supply) L1C
1Ry: Relay :[LZ:
1PL: Indicator lamp oo
1SA: Surge absorber 3 | A
2SA: Surge absorber 2
3SA: Surge absorber * K R '{70\:

1D: Flywheel dicde

(2) Precautions

Multiple DRIVERS can share a single molded-case circuit breaker (1QF) or noise filter. Always select a
molded-case circuit breaker or noise filter that has enough capacity for the total power supply capacity (load
conditions) of the DRIVERs.

(\\‘ﬁ*’
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3 Wiring and Connection

3.1.6 General Precautions for Wiring

» Use a molded-case circuit breaker (1QF) or fuse to protect the main circuit.
The DRIVER connects directly to a commercial power supply; it is not isolated
through a transformer or other device.
IMPORTANT

Always use a molded-case circuit breaker (LQF) or fuse to protect the servo system
from accidents involving different power system voltages or other accidents.

Install a ground fault detector.

The DRIVER does not have a built-in protective circuit for grounding.
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.
* Do not turn the power ON and OFF more than necessary.
Do not use the DRIVER for applications that require the power to turn ON and OFF
frequently. Such applications will cause elements in the DRIVER to deteriorate.
» As a guideline, at least one hour should be allowed between the power being
turned ON and OFF once actual operation has been started.

To ensure safe, stable application of the servo system, observe the following precautions when wiring.
Design and arrange the system so that each cable will be as short as possible.

« Use shielded twisted-pair cables or screened unshielded twisted-pair cables for 1/0 signal cables and
encoder cables.

+ The maximum wiring length is 3 m for 1/O signal cables, 50 m for encoder cables or motor cables.
Observe the following precautions when wiring the ground.

+ Use a cable as thick as possible (at least 2.0 mm?).

« Grounding to a resistance of 100 Q or less for 200-V DRIVER is recommended.

+ Be sure to ground at only one point.

+ Ground the servomotor directly if the servomotor is insulated from the machine.

The signal cable conductors are as thin as 0.2 mm? or 0.3 mm2. Do not impose excessive bending force or tension.

(\\“P
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3.1.7 Specifications of motor cables and encoder cables

3 Wiring and Connection

Servo Order No.
motor o . .
Name Lock Rated Length Standard Robot Specifications Details
LE-CYo-SoA-o LE-CYo-RoA-o
Output
3m LE-CYM-S3A-5 | LE-CYM-R3A-5
L0OW 5m LE-CYM-S5A-5 | LE-CYM-R5A-5
10m LE-CYM-SAA-5 | LE-CYM-RAA-5
20m LE-CYM-SCA-5 | LE-CYM-RCA-5
3m LE-CYM-S3A-7 | LE-CYM-R3A-7 , DRIVEREnd o otoe £
Motor | without | 200W 5m LE-CYM-S5A-7 | LE-CYM-R5A-7 50 mm_ L : O
cable lock | 400W 10m LE-CYM-SAA-7 | LE-CYM-RAA-7 — |
20m | LE-CYM-SCA-7 | LE-CYM-RCA-7 R
3m LE-CYM-S3A-9 | LE-CYM-R3A-9 M4 Crimped Terminals
50w 5m LE-CYM-S5A-9 | LE-CYM-R5A-9
10m LE-CYM-SAA-9 | LE-CYM-RAA-9
20m LE-CYM-SCA-9 | LE-CYM-RCA-9
3m LE-CYB-S3A-5 | LE-CYB-R3A-5
L0OW 5m LE-CYB-S5A-5 | LE-CYB-R5A-5
10m LE-CYB-SAA-5 | LE-CYB-RAA-5
20m LE-CYB-SCA-5 | LE-CYB-RCA-5 DRIVER End
Servomotor End
Vot 3m LE-CYB-S3A-7 | LE-CYB-R3A-7 50 mm, L
CabTec’f:)r with | 200w 5m LE-CYB-S5A-7 | LE-CYB-R5A-7 -
with ook | 106K | 400W 10m LE-CYB-SAA-7 | LE-CYB-RAA-7
20m LE-CYB-SCA-7 | LE-CYB-RCA-7 :
Wire Markers
3m LE-CYB-S3A-9 | LE-CYB-R3A-9 M4 Crimped Tarminal
50w 5m LE-CYB-S5A-9 | LE-CYB-R5A-9
10m LE-CYB-SAA-9 | LE-CYB-RAA-9
20m LE-CYB-SCA-9 | LE-CYB-RCA-9
3m LE-CYE-S3A LE-CYE-R3A
DRIVER End -
100W . L .Encoder End
Encoder 200W 5m LE-CYE-S5A LE-CYE-R5A
cable 400W 10m LE-CYE-SAA LE-CYE-RAA Battery Case ©
750W Plug Connector (Battery attached) Connector
(Crnimped)(Molex Japan Co., Ltd.) (Molex Japan Co., Lid.)
20m LE-CYE-SCA LE-CYE-RCA
3-15

O
Z




(1) Wiring Specifications for Motor cable

DRIVER-end Leads Servomotor-end Connector
Wira Color | Signal Signal | Pin No.

Greenfyellow FG FG 1
Blue Phasa W Phase W 2
White Phase V Phase V 3
Red Phase U Phase U 4
- 5
- 6

(3) Wiring Specifications for Encoder cable

- Standard type
DRIVER End Encoder (Servomotor) End
Pin No. | Signal : Pin No. | Wire Color
6 Ps |—2 5  |Lightbluawhite
5 PS V'/ : 4 Light blue
4 [BAT() //\T\ 8 | Orange/white
3 BAT (+) 7 3 ( vR 9 Orange
2 | PGOV —— < < 3 Black
1 PGSV [—— 8 Red
Shell | FG Shib S S Shell FG
Battery Case Wire
Pin No.| Signal
2 | BAT(H)
1 BAT (+)

N

w

3 Wiring and Connection

(2) Wiring Specifications for Motor cable with lock

DRIVER-end Leads

Servomotor-and Connector

Wire Color | Signal Signal | Pin No.
Grean/ysliow FG FG 1
Blue Phase W Phase W 2
White Phase V Phase V 3
Red Phase U Phase U B
Black Lock _ Lock 5
Black Lock Lock 6
Note: No polarity for connection to a lock.
- Robot type
DRIVER End Encoder (Servomotor) End
Pin No.| Signal ! Pin No. | Wire Color
6 Ps A 5 Black/pink
5 PS \// 4 Red/pink
s |eaT() /ﬁ/‘Y 8 | Biaciight bive
3| BaAT() > g T
2 [ Paov —— 2 2 3 Green
1| Pasv —— e —° Orange
Shell FG Stileld Shell FG
Battery Case Wire
Pin No.| Signal
2 BAT (-)
1 BAT (+)




3.2 1/0 Signal Connections

3 Wiring and Connection

This section describes the names and functions of 1/O signals (CN1). Also connection examples by control method are shown.

3.2.1 /0 Signal (CN1) Names and Functions
The following table shows the names and functions of 1/O signals (CN1).

(1) Input Signals

Refer-
Signal | Pin No. Name Function ence
Section
P-OT Forward run
(/S11) 7 prohibited, With overtravel prevention: Stops servomotor when movable 431
N-OT 8 Reverse run part travels beyond the allowable range of motion. "
(/S12) prohibited
/DEC 9 Ho.mmg.deceleratlon Connects the deceleration limit switch for homing. -
(/SI3) switch signal
[EXT1
(1S14) 10 External latch si
gnal 1 .

[EXT 2 11 External latch signal 2 Connects the external signals that latch the current feedback )
(S15) 12 External latch signal 3 pulse counter.
JEXT 3 g
(/s1e)
/SI10 13 General-purpose input | Used for general-purpose input.

signal Monitored in the 1/0 monitor field of MECHATROLINK-II. -

Control | Control power supply input for sequence signals. Allowable
+24VIN |6 ONtrol POWET SUPPTY |\ 5 |tage fluctuation range: 11 to 25 V Note:  The 24 VDC 3.4.1

for sequence signal . -

power supply is not included.

Forward external
/P-CL Canbe |torque limit The allocation of an input signal to a pin can be changed in
IN-CL  |allocated | Reverse external accordance with the function required. -

torque limit

Note 1.

controls, not by electrical or mechanical means. If the application does not satisfy the safety requirements,
add an external circuit for safety reasons as required.

1
[BEN
~

O
:

The allocation of the input signals (/SI1 to /SI6) can be changed. For details, refer to 3.3.1 Input Signal Allocations.
2. If the Forward run prohibited/ Reverse run prohibited function is used, the DRIVER is stopped by software



(2) Output Signals

3 Wiring and Connection

Refer-
Signal | Pin No. Name Function ence
Section
ALM+ 3 Servo alarm output Turns OFF when an error is detected. -
ALM- 4 signal
/BK+ 1 Controls the lock. The lock is released when the signal turns
(/sO1+) . . ON.
/BK- 2 Lockiinterlock signal Allocation can be changed to general-purpose output signals 4.32
(/s0O1-) (/SO1+, /SO1-).
/SO2+ 23
/S0O2- 24 General-purpose Used for general-purpose output.
/SO3+ 25 output signal Note: Set the parameter to allocate a function. -
/SO3- 26
Positioning comple-
/COIN tion
V-CMP Speed coincidence
/TGON detection
IS-RDY |Canbe |Rotationdetection The allocation of an output signal to a pin can be changed in
/CLT allocated | servo ready accordance with the function required. -
VLT Torque limit
JWARN Speed limit detection
INEAR Warning
Near
PAO 17 Phase-A signal ) o
IPAO 18 Encoder output pulse signals for two-phase pulse train with
PBO 19 Phase-B signal 90° phase differential 4.4.4
/PBO |20 g 478
PCO 21 . - .
PCO 29 Phase-Z signal Origin pulse output signal
sG 16 Signal ground Connects to the 0 V pin on the control circuit of the PC or B
PLC ... etc.
FG Shell Frame ground Connecteql to frame ground if the shielded wire of the 1/0 sig- B
nal cable is connected to the connector shell.

Note: The allocation of the output signals (/SO1 to /SO3) can be changed. For details, refer to 3.3.2 Output Signal Alloca-

tions.

3.2.2 Safety Function Signal (CN8) Names and Functions

The following table shows the terminal layout of safety function signals (CNS8).

Signal Name Pin No. Function
/HWBB1+ 4 . .
J/HWBB1- 3 Hard wire baseblock input 1 For hard wire baseblock input.
Baseblock (motor current off) when
/HWBB2+ 6 . . OFF
Hard wire baseblock input 2 '
/HWBB2- 5
EDM1+ 8 ON when the /[HWBB1 and the
Monitored circuit status output 1 /HWBB?2 signals are input and the
EDMI- 7 SERVOPACK enters a baseblock state.
_ 1* _
_ 2* _

*

Do not use pins 1 and 2 because they are connected to the internal circuits.

qh\“.*J
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3.2.3 Example of I/0 Signal Connections
The following diagram shows a typical connection example.

3 Wiring and Connection

Photocoupler output

purpose  /S10 {13

Encoder output
pulse phase C |

/PCO

DRIVER Max. operating voltage: 30 VDC
Max. output current: 50 mA DC
3.3k0 ALM+
Control power supply « 5 +24VIN _ +24V)| 6 — ” s - Servo alarm output
for sequence signal - pot | 4 ﬁ:( St.. K_ 4: ALM- (OFF for an alam)
Forward run prohibited K 1),801+/ BK+
(Prohibited w%on OlFF) —{ |- 5 Lock
N-OT | 8 ﬂ:( i-o ( 2),801-/BK-  (Lock released when ON)
Reverse run prohibited \ X 23),/502
+
(Prohibited when OFF) —{ 1 i - - K
/DEC 2&3:( 3#* 24},1502-
Homing deceleration —_~ - =
switch L _ 25,103+
(Decelerated when ON) vy P ﬂ:( ig ( 26) /1503-
Extemal latch signal1 |~ g .
(Latched when ON) —{1 v _R_:; e - 2 Encoder output |
Extemal fatch signal 2 +——— 1 pa=] e =
ema signa ( !
Dy ’_{:_ﬂ:(:_ — e LS Encoder output S 7%%“881l7'?c;?c g
| /EXT3 |12 = E; 20),/PBO pulse phase B MC3486 manufactured
Extemal latch signal 3 Pl by Texas Instruments or
(Latched when ON) General- PEG il the equivalent
SG *1

When using the safety function, a safety function device must be connected and the wiring that is necessary to activate the

Switch CN8|
. _4—._ /HWBB1+]| 3
24— 3 K
i
Fuse mwest-) 3 [¥F 4l Z
o X LI EDM1+
Safety function device
v L—_frwes2e] 6 _ﬁu(_ # o
L, -zzs:Lf_ op==s
ov JHWBBZ-,AS_E .
DRIVER
| Connector
A shell
FG Connect shield to
connectar shell.
*1. i represents twisted-pair wires.
*3. The 24-VDC power supply is not included. Use a 24-VDC power supply with double insulation or reinforced insulation.
*4.
safety function must be done to turn ON the servomotor power. When not using the safety function, use the
DRIVER with the Safety Jumper Connector (provided as an accessory) inserted into the CN8.
*5.  Always use line receivers to receive the output signals.
*6.

It is a safety function equivalent to the STO function (IEC 61800-5-2) using the hard wire base block function (HWBB).

Note: The functions allocated to the input signals /DEC, P-OT, N-OT, /EXT1, /[EXT2, and /EXT3 and the output signals

/SO1, /SO2, and /SO3 can be changed by using the parameters.
Signal Allocations.

(\\“P
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Refer to 3.3.1 Input Signal Allocations and 3.3.2 Output



3 Wiring and Connection

3.3 1/0 Signal Allocations

This section describes the 1/0 signal allocations.

3.3.1 Input Signal Allocations

* Inverting the polarity of the forward run prohibited and reverse run prohibited signals

0 nal line disconnections or other failures.from the factory setting will prevent the
overtravel function from working in case of siglf this setting is absolutely necessary,

IMPORTANT : :
check the operation and confirm that there are no safety problems.
* When two or more signals are allocated to the same input circuit, input signal level is
valid for all allocated signals, resulting in an unexpected machine operation.

Input signals are allocated as shown in the following table.

Refer to the Interpreting the Input Signal Allocation Tables and change the allocations accordingly.

<Interpreting the Input Signal Allocation Tables>

The parameter set values to be used are shown.
Signals are allocated to CN1 pins according to the

— - selected set values.
C—e\"3| at which input 5'9”? ‘alues in cells in bold lines are the factory settings.

allocations are valid.

4 \( N\~ Connection Not ™\
Required
i CN1 Pin Numbers .
Input Signal Names v?t:,d Input (DRIVER judges
and Parameters Level | Signal the connection)
13| 7| 8| 9| 10| n | AR AW
Forward Run Prohibited| H POT | O 1 2 3 4 5 6 . g
Pn50A.3 \L [PoTNe [A]B|Cc|[D[E]FAN Y,

If always ON (7) or always OFF (8) is set, signals will
be processed in the DRIVER, which will eliminate the

need for wiring changes.

(\\“P
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3 Wiring and Connection

Connection Not
Required
. valid- CN1 Pin Numbers (DRIVER
Input Signal Names ity Input judges the connec-
and Parameters Level Signal tion)
13| 7 | 8| 9 |10 11| 12 | Aways | Always
ON OFF
Forward Run Prohibited | H P-OT | 0 1 2 3 4 5 6 ; 8
PnS0A.3 L [(mOT| 9 |A]B|C|D|E]|F
Reverse Run Prohibit- H N-OT 0 1 2 3 4 5 6
ed 7 8
Pn50B.0 L IN-OT 0 A B C D E F
Forward External L /P-CL 0 1 2 3 4 5 6
Torque Limit 7 8
Pn50B.2 H P-CL 9 A B C D E F
Reserve External L /N-CL 0 1 2 3 4 5 6
Torque Limit 7 8
Pn50B.3 H N-CL 9 A B C D E F
Homing Deceleration L /DEC 0 1 2 3 4 5 6
LS 7 8
Pn511.0 H DEC 9 A B C D E F
External Latch Signal 1 L EXT1 | * T * 4 5 6 ; 8
Pn511.1 H JEXT1 * * * * D E F
External Latch Signal 2 L EXT2 | * T * 4 > 6 ; 8
Pn511.2 H JEXT?2 * * * * D E F
External Latch Signal 3 L EXT3 | * T * 4 5 6 ; 8
Pn511.3 H |/EXT3| * | * | * | *|D|E]|F
* Always set to “Invalid.”
3-21
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3 Wiring and Connection

3.3.2 Output Signal Allocations

» The signals not detected are considered as "Invalid." For example, Positioning Com-
pletion (/COIN) signal in speed control is "Invalid."
* Inverting the polarity of the lock signal (/BK), i.e. positive logic, will prevent the holding
IMPORTANT

lock from working in case of its signal line disconnection.
If this setting is absolutely necessary, check the operation and confirm that there are
no safety problems.

* When two or more signals are allocated to the same output circuit, a signal is output
with OR logic circuit.

Output signals are allocated as shown in the following table.
Refer to the Interpreting the Output Signal Allocation Tables and change the allocations accordingly.

<Interpreting the Output Signal Allocation Tables>

The parameter set values to be used are shown.
Signals are allocated to CN1 pins according to the
selected set values.

Values in cells in bold lines are the factory settings.

d

Vs N
Output Signal Names CN1 Pin Numbers \ Invalid
Output Signal

and Parameters 1/ (2) 23/ (24) 25/ (26) (not use)
Lock
Pn50F.2 /BK \ ! 2 3 / 0

—
i CN1 Pin Numbers i

Output Signal Names Output Signal Invalid

and Parameters 1/ (2) 23/ (24) 25/ (26) (not use)
Positioning Completion
PNSOE.0 /COIN 1 2 3 0
Speed Coincidence
Detection V-CMP 1 2 3 0
Pn50E.1
Rotation Detection
PR5OE 2 /TGON 1 2 3 0
Servo Ready
PNn50E.3 /S-RDY 1 2 3 0
Torque Limit Detection
PN50E.0 /CLT 1 2 3 0
Speed Limit Detection
PN50F 1 VLT 1 2 3 0
Lock
PN50F.2 /BK ! 2 3 0
Warning
PN50E.3 /WARN 1 2 3 0
Near
PN510.0 INEAR 1 2 3 0
Pn512.0=1 Polarity inversion of CN1-1(2) 0
Pn512.1=1 Polarity inversion of CN1-23(24) (Notinvert at

o . factory setting)

Pn512.2=1 Polarity inversion of CN1-25(26)

(\\“P
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3 Wiring and Connection

3.4 Examples of Connection to PC or PLC ... etc
This section shows examples of DRIVER 1/O signal connection to the PC or PLC ... etc.

3.4.1 Sequence Input Circuit
(1) Photocoupler Input Circuit

CNL1 connector terminals 6 to 13 are explained below.

The sequence input circuit interface is connected through a relay or open-collector transistor circuit. When
connecting through a relay, use a low-current relay. If a low-current relay is not used, a faulty contact may result.

Relay Circuit Example Open-collector Circuit Example

DRIVER DRIVER

24 VDC +24 VIN 33 kQ 24 VDC +24 VIN 33 kQ
LT 1

IE [_mec.ec |83 A ecec.  [¥83(]

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

The DRIVER’s input circuit uses bidirectional photocoupler. Select either the sink circuit or the source circuit
according to the specifications required for each machine.

Note: - The connection example in 3.2.3 shows sink circuits.
- The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

Sink Circuit Source Circuit

24V 24V

+ - DRIVER input . - DRIVER input

* - > L
[:] vaz[( | E] v &3]
— — B
iiZs3@i Oy s3]
N -
Input Signal Polarities Input Signal Polarities
. Voltage . Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) oV Close ON High (H) 24V Close
level level
OFF High (H) 24V Open OFF Low (L) oV Open
level level
3-23
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3 Wiring and Connection

(2) Safety Input Circuit

As for wiring input signals for safety function, input signals make common 0 V. It is necessary to make an input
signal redundant.

Input Signal Connection Example
DRIVER
24-V power supply
Switch

/HWBB1+ J4 3.3 kQ2

JHWBB1-, )32 "“G Az

=

Fuse

[HWBB2+, |6 3.3 k0

ih -
3.3k02 1 =
/HWBB2. )5 lj i "K:—
AN

-
[

3.4.2 Sequence Output Circuit
Three types of DRIVER output circuit are available.

0 Incorrect wiring or incorrect voltage application to the output circuit may cause short-cir-
Cuit.

If a short-circuit occurs as a result of any of these causes, the holding lock will not work.
IMPORTANT  This could damage the machine or cause an accident resulting in death or injury.

(1) Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm (ALM), servo ready (/S-RDY), and other sequence out-
put signal circuits. Connect a photocoupler output circuit through a relay or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

DRIVER 5 to 24 VDC DRIVER 5t0 12 VDC

Relay _ y /\ ﬁ
He - [$:(]] /

e ’ v

ov

—|

Note: The maximum allowable voltage and the allowable range of current capacity for photocoupler output circuits are as
follows.
* \oltage: 30 VDC
* Current: 5to 50 mMA DC
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(2) Line Driver Output Circuit

3 Wiring and Connection

CNL1 connector terminals, 17-18 (phase-A signal), 19-20 (phase-B signal), and 21-22 (phase-Z signal) are explained

below.

These terminals output the following signals via the line-driver output circuits.

« Output signals for which encoder serial data is converted as two phases pulses (PAO, /PAO, PBO, /PBO)
« Origin pulse signals (PCO, /PCO)

Connect the line-driver output circuit through a line receiver circuit at the PC or PLC ... etc.

Line Receiver Circuit Example

DRIVER

PC or PLC ... etc

Applicable line receiver:
SN75ALS175 or the
equivalent

E]

220to
470 Q

(3) Safety Output Circuit

The external device monitor (EDM1) for safety output signals is explained below.
A configuration example for the EDM1 output signal is shown in the following diagram.
Output signal is the source output. It is not able to use the sink output.

PC or PLC ... etc

DRIVER

8 | EDM1+

¥z

24 V Power Supply

el
7 | EDM1-

- Specifications

L

E

ov

. . Output ;
Type Signal Name Pin No. Status Meaning
ON Both the /HWBB1 and /HWBB?2 signals are working nor-
- mally.
Output EDM1 CN8-8 y _ _
CN8-7 OFF The /HWBBL signal, the /[HWBB?2 signal, or both are not
working normally.

Electrical characteristics of EDML1 signal are as follows.

Items Characteristic Remarks
Maximum Allowable Voltage 30 vDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON 1.0V \oltage between EDM1+ to EDM1- at current is 50 mA.
Maximum Delay Time 20 ms Time frc_)m the change in /[HWBB1 or /[HWBB2 until the
change in EDML1.
3-25
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3 Wiring and Connection

3.5 Wiring MECHATROLINK-II Communications
The following diagram shows an example of connections between a PC or PLC ... etc and a DRIVER using

MECHATROLINK-II communications cables (CN6A, CN6B).

Terminating
connector
Note 2

PLC ] e Note3f \
Q_'ECI L1
! Note 1 Note 1

-

T

Terminating
connector

Note 3

Note 1. The length of the cable between stations (L1, L2 ... Ln) must be 0.5 m or more.
2. Thetotal cable length mustbe L1+ L2 ... + Ln < 50.

When multiple DRIVERSs are connected by MECHATROLINK-I1 communications cable, a terminating connector must
be installed at the final DRIVER.
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3.6 Encoder Connection

This section describes the encoder signal (CN2) names, functions, and connection examples.

3.6.1 Encoder Signal (CN2) Names and Functions
The following table shows the names and functions of encoder signals (CN2).

Signal Name Pin No. Function
PG5V 1 Encoder power supply +5 V
PGOV 2 Encoder power supply 0 V
BAT (+) 3 Battery (+)

BAT (-) 4 Battery (-)
PS 5 Serial data (+)
IPS 6 Serial data (-)
Shield Shell -

3-27
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3 Wiring and Connection

3.6.2 Encoder Connection Examples
The following diagrams show connection examples of the encoder, the DRIVER, and the PC or PLC ... etc.

DRIVER PC or PLC...etc
Phase A (A -2
: { A Phase
Absolute encoder N 377 74 B - 8
Phase B b 19< PBO i Bhace
o 2 “N_20,/PBO /! [RD .1>— ]
T e S enaser i pco Tk I
” 74 3 ) iIZ1 IR
0 7 msla 2 Pco 7' IR i>—z
@ Output line-driver SNT5ALS174 P
ENC b manufactured by Texas :
i Instruments or the equivalent '
Ly i hpasv,) 1
4 i/ paov,) 2 '
e \l. ] Y !
oV e oV
| CNi | |
N i nBATY ) 3 14 LBAT(+) | .
£ i/ BaTC) ) 4 15 L BAT(-) : /! = Battery *3
7’ \./ : NN N \]‘ 1
I Connector | I
(Shell) @I Connector | applicable line receiver: SN75ALS175 or MC3486
manufactured by Texas
:_L Instruments, or the equivalent

R (terminating resistance): 220 to 470 Q

*1. Thepin arrangement for wiring connectors varies in accordance with the servomotor that is used.
I, ‘\

*x2. _1/ ' : represents shielded twisted-pair wires.
v
1/

*3. Do not connect the battery with 14 and 15 pins (CN1).
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3 Wiring and Connection

3.7 Connecting Regenerative resistors

If the built-in regenerative resistor is insufficient, connect an external Regenerative resistor by one of the following methods
and set the Regenerative resistor capacity (Pn600). Precautions on selecting a Regenerative resistor and its specifications are
shown below.

/\ WARNING

» Be sure to connect the regenerative resistor correctly. Do not short-circuit between B1/ ®and B2.
Doing so may result in fire or damage to the regenerative resistor or DRIVER.

- Regenerative resistor Selection
Select Regenerative resistors in the following manner. External regenerative resistors are to be provided by users.

Built-in Necessity of
Voltage DIRAER s o] Regenerative Externa! Necessity of External Regenerative resistors
LECYM2-oo : Regenerative
Resistor .
resistors
No built-in regenerative resistor is provided.
V5, V7, V8 None Install external Regenerative resistors when the smoothing capacitor in
Three-phase Basically DRIVER cannot process all the regenerative power.
200V Standard Not Required A built-in regenerative resistor is provided as standard. Install external
V9 Equipment Regenerative resistors when the built-in regenerative resistor cannot
* process all the regenerative power.

* For specifications of built-in Regenerative resistors, refer to the next.

- Specifications of Built-in Regenerative Resistor
The following table shows the specifications of the DRIVER’ s built-in resistor and the amount of regenerative power
(average values) that it can process.

Applicable DRIVER Specifications of Built-in Resistor | Regenerative Power Processed | Minimum Allowable
LECYM2-oo Resistance [Q] | Capacity [W] by Built-in Resistor [W] * Resistance [Q]
Three-phase V5,V7,V8 j ) ) 40
200V V9 50 40 8 40

*1: The average regenerative power that can be handled is 20% of the rated capacity of the regenerative resistor built
into the DRIVER.
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3 Wiring and Connection

3.7.1 Connecting Regenerative Resistors
The following instructions show how to connect the regenerative resistors and DRIVERs.

(1) DRIVERSs: Model LECYM2-V5, V7, V8

Connect an external Regenerative resistor between the B1/e and B2 terminals on the DRIVER. After connecting
a option, select the capacity. For more information on how to set the capacity of Regenerative resistors, refer to
3.7.2 Setting Regenerative resistorCapacity.

Enlarged View

url ©0|
4 |e0|
2 1e0|
@0
3 00|
01 Ol
92 0l

nn]ﬁ

—— e}

. O

(2) DRIVER: Model LECYM2-V9

Disconnect the wiring between the DRIVER’s B2 and B3 terminals and connect an external Regenerative resistor
between the B1/%  and B2 terminals. After connecting the option, select the capacity. For more information on
how to set the capacity of Regenerative resistors, refer to 3.7.2 Setting Regenerative resistor Capac ity.

Note: Be sure to take out the lead wire between the B2 and B3 terminals.
Enlarged View
| Q0
8y L0
L0
83 N OO l

.f\]
oz U;’]
v foo

»[J“n,"l
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3 Wiring and Connection
3.7.2 Setting Regenerative resistor Capacity

When using an external Regenerative resistor, set the Pn600 so that the Regenerative resistor capacity is equivalent to the
resistor capacity.

/N WARNING

« If parameter Pn600 is set to 0 while an external Regenerative resistor is connected, the regenerative over-
load alarm (A.320) may not be detected. If the regenerative overload alarm (A.320) is not detected
correctly, the external Regenerative resistor may be damaged and an injury or fire may result.

i i i Speed Positi Torque e
Regenerative resistor Capacity [Speed]| [Position] [Torque] Classification
PNn600 Setting Range Unit Factory Setting | When Enabled
0 to DRIVER .
capacity 1ow 0 Immediately Setup

Be sure to set the Regenerative resistor capacity (Pn600) to a value that is in accordance with the allowable capacity of
the actual external Regenerative resistor being used.

The setting will vary with the cooling method of external Regenerative resistor:

- For natural convection cooling: Set the value to a maximum 20% of the actually installed regenerative
option capacity (W).

- For forced convection cooling: Set the value to a maximum 50% of the actually installed regenerative
option capacity (W).

Example: Set 20 W (100 W x 20%) for the 100-W external Regenerative resistor with natural convection cooling method:
Pn600 = 2 (unit: 10 W)

Note 1.  If Pn600 is not set to the optimum value, alarm A.320 will occur.
2. When set to the factory setting (Pn600 = 0), the DRIVER’s built-in option has been used.

the resistor temperature increases to between 200 °C and 300 °C. The resistors must
be used at or below the rated values. Check with the manufacturer for the resistor’s

IMPORTANT load characteristics.

» For safety, use the external Regenerative resistors with thermoswitches.

0 * When the external Regenerative resistors for power are used at the rated load ratio,
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3 Wiring and Connection

3.8 Noise Control and Measures for Harmonic Suppression

This section describes the wiring for noise control and the DC reactor for harmonic suppression.

3.8.1 Wiring for Noise Control

» Because the DRIVER is designed as an industrial device, it provides no mechanism
o to prevent noise interference.

IMPORTANT » The DRIVER uses high-speed switching elements in the main circuit. Therefore
peripheral devices may receive switching noise. If the equipment is to be used near
private houses or if radio interference is a problem, take countermeasures against
noise.

« If installation conditions by the EMC directive must be met, refer to 3.8.3 EMC
Installa tion Conditions.

The DRIVER uses microprocessors. Therefore it may receive switching noise from peripheral devices.

To prevent the noise from the DRIVER or the peripheral devices from causing a malfunction of any one of these devices,
take the following precautions against noise as required.

» Position the input reference device and noise filter as close to the DRIVER as possible.

+ Always install a surge absorber in the relay, solenoid and electromagnetic contactor coils.

+ Do not bundle or run the main circuit cables together with the 1/O signal cables or the encoder cables in
the same duct. Keep the main circuit cables separated from the 1/0O signal cables and the encoder cables
with a gap of at least 30 cm.

* Do not share the power supply with an electric welder or electrical discharge machine. When the DRIVER
is placed near a high-frequency generator, install a noise filter on the input side of the main circuit power
supply cables and control power supply cables. As for the wiring of noise filter, refer to (1) Noise Fil- ter
shown below.

« Take the grounding measures correctly. As for the grounding, refer to (2) Correct Grounding.

(\\“P
g%



3 Wiring and Connection

(1) Noise Filter

The DRIVER has a built-in microprocessor (CPU), so protect it from external noise as much as possible by
installing a noise filter in the appropriate place.

The following is an example of wiring for noise control.

— - - - - - -

I DRIVER
Moise fiter *3

200VAC

i
b
o

2 0mm*
1 min,

_ & Operation relay [
sequence

#+ - - ——-- = Signal generation

circuit (not included)

! > 111

|
{-" -
£

{Ground plaie)
Ground: Ground o an independsnt ground

*1.  For ground wires connected to the ground plate, use a thick wire with a thickness of at least 2.0 mm? (preferably,
plain stitch cooper wire).

*2. i should be twisted-pair wires.
*3.  When using a noise filter, follow the precautions in 3.8.2 Precautions on Connecting Noise Filter.
(2) Correct Grounding
Take the following grounding measures to prevent the malfunction due to noise.

- Grounding the Motor Frame

Always connect servomotor frame terminal FG to the DRIVER ground terminal @. Also be sure to ground
the ground terminal @ .

If the servomotor is grounded via the machine, a switching noise current will flow from the DRIVER main
circuit through servomotor stray capacitance. The above grounding is required to prevent the adverse effects
of switching noise.

- Noise on the 1/0 Signal Cable

If the 1/O signal cable receives noise, ground the 0 V line (SG) of the 1/O signal cable. If the motor cable is
accommodated in a metal conduit, ground the conduit and its junction box. For all grounding, ground at one
point only.

(\\“{“’
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3 Wiring and Connection

3.8.2 Precautions on Connecting Noise Filter
This section describes the precautions on installing a noise filter.

(1) Noise Filter Brake Power Supply

Use the following noise filter at the brake power input for 400-W or less servomotors with holding locks. MODEL.:
FN2070-6/07 (Manufactured by SCHAFFNER Electronic.)

(2) Precautions on Using Noise Filters
Always observe the following installation and wiring instructions.

D

IMPORTANT

Some noise filters have large leakage currents. The grounding measures taken also
affects the extent of the leakage current. If necessary, select an appropriate leakage cur-
rent detector or leakage current breaker taking into account the grounding measures that
are used and leakage current from the noise filter. Contact the manufacturer of the noise
filter for details.

Do not put the input and output lines in the same duct or bundle them together.

Incorrect Correct
¢¢ 4 :
|
|
—] Noise ¢ — Noise
— Filter Filter
|
/77 Yy :
Ground plate Ground plate |
|
i
|
T ‘ : |
|7 Noise [1| L N'oise —*
7 Filter Filter
=l 7 a
/77 M /77 !
Ground plate Ground plate !
A AAA, VY i AL
Separate these circuits

Separate the noise filter ground wire from the output lines.

Do not accommodate the noise filter ground wire, output lines and other signal lines in the same duct or bundle them

together.

Incorrect

Correct

=

! Noise 4
—— Filter ] T Filter
L The ground wire
P = can be close to
5 input lines.
C:C ‘
/77 /77

i

Ground plate

Ground plate
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3 Wiring and Connection

Connect the noise filter ground wire directly to the ground plate. Do not connect the noise filter ground wire to
other ground wires.

Incorrect Correct
T T— Noise —» T T— Noise +—»
— Filter : — Filter :

DRIVER DRIVER

&)

&)
N A

‘ Shielded

ground wire

/77
Ground plate

=

DRIVER DRIVER

D

&

/7
Ground 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 ground plate for the control panel, then ground the plates.

YYyvy

\A A4

_________ContolPanel

| DRIVER

|

|

: Noise [T

L Filter |3

| —

: @

| DRIVER

I

|

! L

|

Lo o

T gl
Ground —= |

[}

I 'Ground plate

|
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3 Wiring and Connection

3.8.3 EMC Installation Conditions
This section describes the recommended installation conditions that satisfy EMC guidelines for each model of the
DRIVER.
This section describes the EMC installation conditions. The actual EMC level may differ depending on the actual
system’s configuration, wiring, and other conditions. However, because this product is built-in, check that the following
conditions are still met after being installed in the user’s product.
The applicable standards are EN55011/A2 group 1 class A, EN61800-3, and EN61000-6-2.

(1) Three-phase 200V (LECYM2-V5, V7, V8)

Shuedd box
Lock Power
Supply
Driver
’ == TRAT g bt | OCk
;?::;_;.‘Jg;; = pe— 1 L2 L3 @ O |—
200 VAC @ 3 Sanomotor
— | 1C L2C
™ CN2 E I T
PE
MECHATROLINK-II L CNeA, Cnes n
controfier e Ii' CN1 CN8 ?’_E
S [
Hast Safety unt
ozt | | Sefety unt
Symbol Cable Name Specification
@ /0 signal cable Shield cable
@ Safety signal cable Shield cable
® Motor cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® MECHATROLINKAI Shield cable
communication cable
3-36
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3 Wiring and Connection
(2) Three-phase 200V (LECYM2-V9)

Shiedd oo
Lock Power
Supply
Driver
- . L, W, 'l._ﬂ.l
Power sppy: sz @HS)
200 VAC 'l,'
L1C, L2C )D*““
CNZ
o MR
FE _
2
MECHATROLINK-I [T 2 CNEA, CNEB
controlier | CH CHE
Two un/ Two tum
.
@
Hoat Safe t
_Host | | sefety unit
Symbol Cable Name Specification
@ /0 signal cable Shield cable
@ Safety signal cable Shield cable
©) Motor cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® MECHATRO.UNK_” Shield cable
communication cable
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3 Wiring and Connection

(3) Other Precautions
- Attachment Methods of Ferrite Cores

One fum Two tum
PN —— Cable -‘.’;_{?’_f e
o Fermite core H“‘“ Femite core

- Recommended Ferrite Core
Cable Name Ferrite Core Model | Manufacturer
Motor cable | ESD-SR-250 NEC TOKIN Corp.

- Recommended Noise Filter
Noise Filter Selection

Main Circuit | Driver Model Recommended Noise Filter Details
Power Supply | LECYM2- Model Specifications Leakage Current
Single-phase V5, V7 FN2070-6/07 |Single-phase 250V 6A | 0.734 mA [1]
200V V8 FN2070-10/07 |Single-phase 250V 10A | 230VAC/50Hz
V9 FN2070-16/07 |Single-phase 250V 16A
V5, V7,V8 | FN258L-7/07 | Three-phase 80V 7A 0.5mA [2]
Three-phase 440VAC/50Hz
200V V9 FN258L-16/07 | Three-phase 480V 16A | 0.8 mA
440VAC/50Hz

Note: RoHS-compliant models are not available. Contact the manufactures when in need of an
RoHS-compliant model.

also affect the extent of the leakage current. If necessary, select an appropriate current
detector or leakage current breaker taking into account the grounding measures that are

IMPORTANT used and leakage current from the noise filter. Contact the manufacturer of the noise filter
for details.

o Some noise filters have large amounts of leakage current. The grounding measures taken
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Model

Model

Model

External Dimensions (Units: mm)
[1] FN Type (by Schaffner EMC, Inc.)

3 Wiring and Connection

Terminal
Cable Color e Load
Brown (BN) P P
Blue (BU) N N’
Green/yellow - _
(GNYE)

FN2070-6/07
Top View Side View
14073 94 14075 454
8 8
BN ]
0.9 g | =
g e = @
™0 N —— T
O |aNve <
[={8]
6 09
Line 103 Load 84
113.5
FN2070-10/07
Top View Side View
14015 1305 140%% 454
6 5
BN
é N =
k== S =~ |
@[ |aNy ¥ 1
\ J
6 0.89
i | 143 " 4
Line 55 Load
FN2070-16/07
Top View Side View
140'§ 08.5 14074 576

85.5

w

O
2




[2] FN Type

FM Type [by Schaffner EMC, Inc.]

O
2

FMN258L-7/07 FN25BL-18/07
P
I.LEE:|
[ E =
A
Dimensional D H C
Drawings N TRr
- = Tk
il =
el
Code Dimensicns
A 25521 3051
B 126:0.8 142:0.8
C 50+0.6 55+0.6
D 295+0.8 275:0.8
E 240+0.5 200:0.5
F 25:0.3 30+0.3
teral 1 675
J 1+0.1
K —_—
L O:1
M _
N _
[¥] Ms
P AWG16 | AWG14
u. _
3-40
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3 Wiring and Connection

- Recommended Surge Absorber

The surge absorber (for Lightning surge) absorbs lightning surge and prevents faulty operation in or damage to
electronic circuits.

Main Circuit Power Supply | Recommended Surge Absorber
Single-phase 200V LT-C12G801WS [by SOSHIN ELECTRIC CO., LTD.]
Three-phase 200V LT-C32G801WS [by SOSHIN ELECTRIC CO., LTD.]
External Dimensions Internal Connection Diagram
Separator ofto
Operation Eﬁ’ pri b L1 L2+ 13
Indicator o g *
=5 3

1911 0

Lead Line(L3)
D’ﬂ/ Lead Lma(L2)'
D" Lead Line(L1) :
” ﬂ I']_,H/Ground VVWQ(E1_

Case \

i
e

,
4
4105

llil
38410 22.541.

dolf
N

The wire size for all the lead lines {L1, L2, and L3) and the
ground wire (E) is AWG16 {(UL1015).

%: No L2 is on the LT-C12GB01WS surge absorber.

- Fixing the Cable
Fix and ground the cable shield using a piece of conductive metal.

» Example of Cable Clamp
Capie '\t_ ,l/ Shieid {cable sheath stripped)

© 'L:J' Fix and ground the cabie shieid
Cab \ using a piece of conductive metal,
dam ’
P Remaove paint on mounting surface.

Host controer side

- Shield Box
A shield box, which is a closed metallic enclosure, is effective as reinforced shielding against electromagnetic
interference (EMI) from DRIVERS. The structure of the box should allow the main body, door, and cooling unit
to be attached to the ground.
The box opening should be as small as possible.
<Note>
Do not connect the the analog monitor cable to the DRIVER during operations. Connect them only when the
machinery is stopped during maintenance.
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3 Wiring and Connection

3.9 Specification of option cables
- Cables for [CN1|[CN6|[CN7||CN8 (MECHATROLINK-II Communications Reference DRIVERS)

O
A MECHATROLINK-I
Communication Cable

c & e Connect to the
s o _H]E MECHATROLINK-I
L
L2 ¢
Ls 3

CN7

i | Connection Cable

¥ l for Personal Computear
E Eml! 1/0 Connector

| [ow (B .
B2 N | p— == LED Indicator for
s Qgﬂ External Davice
ez 1/0 Cable

| t—— Cable for Safoty
Function Device

@@=

rexe

Name | Length | Order No. Specifications Details
Soldered

1/0 Connector (Non cable) LE-CYNA |~ '4-1 (1)-1)
CN1 |
I/O Signals kit — B

1/0 Cable 15m | LEC-CSNA-1 et : Ci— | (1)-2)
CN7 Cable with Connectors at Both Ends
Connection Cables 2.5m | LEC-JZ-CVUSB e O > 9[9—_;,,? - (2
for Personal Computer —

. 0.5m
A Cables with Connectors - =

LINK-II at Both Ends 3.0m HECeYME %) ] il (1) @
Communication ' ——
Cable Terminator LEC-CYRM D 4)
CN8
Cable for Safety Cables with Connector*1 | 3m LEC-JZ-CVSAF E=igD — | (5)
Function Device

*1 : When using the safety function, connect this cable to the safety devices.
Even when not using the safety function, use DRIVERs with the Safe Jumper Connector connected.
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3 Wiring and Connection

(2) 1/O Signals kit (CN1)
1) I/O Connector (Non cable) (LE-CYNA)
Use the following connector and cable to assemble the cable.
The CN1 connector kit includes one case and one connector.

Case Connector
Connector Kit Model Qty | Model Qty
10326-52F0-008* | 1set | 10126-3000PE* | 1
(Soldered)

* . Manufactured by Sumitomo 3M Ltd.

Cable Size
Item Specifications
Cable Use twisted-pair or twisted-pair
shielded wire.
Applicable Wires AWG?24, 26, 28, 30
Cable Finished Diameter | 16 dia. max.

- External Dimensions of Connector {Units: mm)

Pin No.25
234 Pin No.14

E
Hﬁ@_‘ OI 1.27 ! PinNo.15| Pin N0.2£
|

- External Dimensions of Case (Units: mm)

A o
iy [ O, M
™ . f { Pl Y o l
3[ | @ | 0 1 6 ' — = ota] 2
v ! _FH_ | z L ! rg@ v
B 127 - —
= /) = f 1 | Ii
258
Each type of dimension Pin No.{
A B C D E —y 7
25.8 372 14.0 10.0 12.0 b P O T ECCCEENECELEEEE

Pin No.14/ ..J.‘ﬂ
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3 Wiring and Connection

2) 1/0 Cable (1.5m) (LEC-CSNA-1)
The 1/0 Cable includes one case and one connector.

| Case Connector
Connector Kit [ \1odel Qty | Model Qty
10326-52F0-008* | 1set | 10126-3000PE* | 1

(Soldered)

* . Manufactured by Sumitomo 3M Ltd.

Cable Size
Item Specifications
Cable Use twisted-pair or twisted-pair
shielded wire.
Applicable Wires AWG24, 26, 28, 30
Cable Finished Diameter | 16 dia. max.

Wiring

LEC-CSNA-1: Pin no. 1 to 26

Connector | Pair no. | Insulation Dot | Connector|Pair no. | Insulation Dot

pinno. | of wire | color Dot mark color pinno. | of wire | color Dot mark color
1 [ Red 19 ) - - Red
R ™ Black 0] 0| Pk o Black
3 2 Light |mm Red 21 1 lo N . . Red
4 gray [mm Black 22 T Black
5 | Red 23 Light |mm e mm Red
5 | 2 | White g Black 2] 2 | gay mmm Black
7 | Red 25 - Red
g | 4 |Velowig Black A e T T Black
9 i - Red
w0 2 | Pk Black
11 LD Red
T T Black
13 5 Light |mmmm Red
14 gray | mm Black
15 ., |- Red
a8 Whit
16 T Black
17 ] ] Red
5] ¢ |V . Black
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3 Wiring and Connection
(2) Connection Cable for Personal Computer for CN7
(Model: LEC-JZ-CVUSB)
- External Dimensions (Units: mm)

2500

10~20

B w pEm=ge - CHERTNE
| -
8. a00)___ ,,l - 5 Lz
Use a cable specified by this company.
When using other cables, operation cannot be guaranteed.
IMPORTANT

(3) Cable with Connectors at Both Ends for CN6
(Model: LEC-CYM-L])
- External Dimensions (Units: mm)

W

0 - C&=il S = 0
| ’ﬁg a6 Model _

Fem e e [ B S T

(84

Model Cable Length (L)

LEC-CYM-J 0.5m
LEC-CYM-1 Im
LEC-CYM-3 3m

0 Use a MECHATROLINK-II communications cable specified by this company. When using other cables,
noise resistance may be reduced, and operation cannot be guaranteed.

IMPORTANT

(4) MECHATROLINK-II Terminator for CN6
(Model: LEC-CYRM)
- External Dimensions (Units: mm)

El o [2] = i

~ W 2

™~
(&)}

4



(5) Cable with Connector for CN8
(Model: LEC-JZ-CVSAF)
- External Dimensions (Units: mm)

1 EERERET—T T

Pin Layout
A N\

7
5
3
1

Nl || ®

@
o
(o2}

3 Wiring and Connection

2
- Specifications
1 Not used - -
2 Not used - -
3 /HWBB1- White Black
4 /HWBB1+ White Red
5 /HWBB2- Gray Black
6 /HWBB2+ Gray Red
7 EDM1— Orange Black
8 EDM1+ Orange Red

O
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4 Operation
4.1 MECHATROLINK-II Communications Settings
This section describes the switch settings necessary for MECHATROLINK-II communications.

4.1.1 Setting Switches SW1 and SW2

The SW2 DIP switch is used to make the settings for MECHATROLINK-II communications. The
station address is set using the rotary switch (SW1) and the DIP switch (SW2).

P,

<

SW2 (factory settings)

345
2 6
AL
NG
FAN_A9
e/ 7T\ A
Dc B

SW1 (factory setting)

(1) Settings for the SW2 DIP Switch

The following table shows the settings of the DIP switch (SW2).

SW2 Function Setting Description Factory setting
OFF |4 Mbps (MECHATROLINK-I)
Pin 1 | Sets the baud rate. ON
ON 10 Mbps (MECHATROLINK-II)
- OFF 17 bytes
Pin 2 Sgts_the number of trans yt ON
mission bytes. ON 32 bytes
) ) OFF | Station address = 40H + SW1
Pin 3 | Sets the station address. _ OFF
ON Station address = 50H + SW1
Pin 4 | Reserved. (Do not change.) OFF - OFF
* When connecting to a MECHATROLINK-I network, turn OFF pins 1 and 2.
* When using a MECHATROLINK-I network (Baud rate: 4 Mbps), the
settings for the number of transmission bytes is disabled and the number of
IMPORTANT transmission bytes is always 17.
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(2) Setting the Station Address

The following table lists the possible settings of the rotary switch (SW1) and the DIP switch (SW2) that can
be combined to form a station address.

The factory setting for the station address is 41H (SW2 = OFF, SW1 =1).

Bit 3 of SW2 SW1 Station Address Bit 3 of SW2 Swi Station Address
OFF 0 Disabled ON 0 S0H
OFF 1 41H ON 1 SIH
OFF 2 42H ON 2 52H
OFF 3 43H ON 3 53H
OFF 4 44H ON 4 54H
OFF 5 45H ON ° 55H
OFF 6 46H ON 6 S6H
OFF 7 47H ON 7 STH
OFF 8 48H ON 8 58H
OFF 9 49H ON 9 59H
OFF A 4AH ON A SAH
OFF B 4BH ON B SBH
OFF C 4ACH ON C 5CH
OFF D 4ADH ON D 5DH
OFF E 4EH ON E SEH
OFF F 4FH ON F oFH

0 » Turn the power OFF and then ON again to validate the new settings.

IMPORTANT

4.2 MECHATROLINK-II Commands

For information on the MECHATROLINK-II commands, refer to 8. Commands.



4.3 Basic Functions Settings

4.3.1 Servomotor Rotation Direction

4 Operation

The servomotor rotation direction can be reversed with parameter Pn000.0 without changing the polarity of the
speed/position reference. This causes the rotation direction of the servomotor to change, but the polarity of the
signal, such as encoder output pulses, output from the DRIVER does not change. (refer to 4.4.4 Encoder Output

Pulses)
Forward/ y
Parameter Reverse Ref-| Direction of Motor Rotation and Encoder Output Pulse Apgl;cvzglﬂeomer-
erence (OT)
Motor speed
+,  Tomue reference Encoder output puise
Forward PAO l P-OT
Reference @ Time
ccw PBO _I_U_U_L Phase B

n.O0O0Oo Motor speed advanced
Sets CCW as for-
ward direction. + Motor
[Factory setting] Torque reference  Encoder output pulse

Reverse L/ Time PAO P(;ase o,;d BT

Reference advan I

2 pao TLILI
oW Motor speed
Pn000
Motor speed
— *a  Torque reference Encoder output pulse

Forvar 7Y A\ eo Tl _

Reference @ Time
n.0O0O0m1 oW ‘ I PBO l Phase B
Sets CW as for- Motor speed advanced
ward direction. 3
(Reverse Rotation i moTromzdmmm i
Mode) 7

Reverse PAO ] I I | | Phase A

Reference @ #—7 Time advanced | N-OT

i peo_[LILIL
ccw
Motor speed

Note: SigmaWin+ trace waveforms are shown in the above table.
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4.3.2 Overtravel

The overtravel limit function forces movable machine parts to stop if they exceed the allowable range of motion
and turn ON a limit switch.

/A CAUTION

+ Installing limit switches
For machines that move using linear motion, connect limit switches to P-OT and N-OT of CN1 as shown below to
prevent machine damage. To prevent a contact fault or disconnection from causing accidents, make sure that the limit
switches are normally closed.

#— Forward direcbon
' ! - DRIVER

Servomoior - —
Limit Limit |
awitch switch B

P-0T

+ Axes to which external force is applied in overtravel
Vertical axes:

Occurrence of overtravel may cause a workpiece to fall, because the /BK signal is on, that is when the lock is
released. Set the parameter (Pn001 = n.A A1) to bring the servomotor to zero clamp state after stopping to prevent
a workpiece from falling.

Other axes to which external force is applied:

Overtravel will bring about a baseblock state after the servomotor stops, which may cause the servomotor to be
pushed back by the load’s external force. To prevent this, set the parameter (Pn001 =n.E B1A) to bring the servo-
motor to zero clamp state after stopping.

For details on how to set the parameter, refer to (3) Servomotor Stopping Method When Overtravel is Used.

(1) Signal Setting

Type Name P(i:r?rl]\lnuergtt?er r Setting Meaning
ON Forward run al_lowed.
P-OT CN1-7 Normal operation status.
Input OFF Forward run prohibited. Forward overtravel.
ON Reverse run allowed. Normal operation status.
N-oT CN1-8 OFF Reverse run prohibited. Reverse overtravel.

Rotation in the opposite direction is possible during overtravel by inputting the reference.
(2) Overtravel Function Setting

Parameters Pn50A and Pn50B can be set to enable or disable the overtravel function.

If the overtravel function is not used, no wiring for overtravel input signals will be required.

; When P
Parameter Meaning Enabled Classification
nlpRAQ Inputs the Forward Run Prohibited (P-OT) signal from
[Factory setting] | CN1-7.
Pn50A , — -
neoono Disables the Forward Run Prohibited (P-OT) signal.
Allows constant forward rotation.
_ . After restart Setup
napRA2 Inputs the Reverse Run Prohibited (N-OT) signal from
[Factory setting] | CN1-8.
Pn50B , — -
nooos Disables the Reverse Run Prohibited (N-OT) signal.
Allows constant reverse rotation.

A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to
3.3.1 Input Signal Allocations for details.
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(3) Servomotor Stopping Method When Overtravel is Used

There are three servomotor stopping methods when an overtravel is used.

 Dynamic brake
By short-circuiting the electric circuits, the servomotor comes to a quick stop.
* Decelerate to a stop
Stops by using emergency stop torque.
* Coast to a stop
Stops naturally, with no control, by using the friction resistance of the servomotor in operation.

After servomotor stopping, there are two modes.

+ Coast mode
Stopped naturally, with no control, by using the friction resistance of the servomotor in operation.
* Zero clamp mode
A mode forms a position loop by using the position reference zero.
The servomotor stopping method when an overtravel (P-OT, N-OT) signal is input while the servomotor is
operating can be set with parameter Pn001.

Parameter Stop Method iloe ﬁifrtg Siejp- When Enabled | Classification
n.AA00
F .
[Factory setting] DB
n.o Q01 Coast
Pn001 After restart Setup
n.o[a02 Coast
nAQ1A . Zero clamp
Deceleration to a stop
n.oHa20 Coast

« A servomotor under torque control cannot be decelerated to a stop. The servomotor is stopped with the
dynamic braking (DB) or coasts to a stop according to the setting of Pn001.0. After the servomotor stops,
the servomotor will enter a coast state.

« For details on servomotor stopping methods after the SV_OFF command is received or an alarm occurs,
refer to 4.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence.

-When Servomotor Stopping Method is Set to Decelerate to Stop

Emergency stop torque can be set with Pn406.

Emergency Stop Torque ISpeed  |Position]  [Torque Classification
Pn406 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup

* The setting unit is a percentage of the rated torque.

* The factory setting is 800% so that the setting is large enough a value to operate the servomotor at maximum
torque. The maximum value of emergency stop torque that is actually available, however, is limited to the
maximum torque of the servomotor.
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(4) Overtravel Warning Function

This function detects an overtravel warning (A.9A0) if overtravel occurs while the servomotor power is ON.
Using this function enables notifying the host PC or PLC...etc when the DRIVER detects overtravel even if
the overtravel signal is ON only momentarily.

To use the overtravel warning function, set digit 4 of Pn00OD to 1 (detects overtravel warning).

Note: The overtravel warning function is supported by software version 001A or later. The software version can be
checked with SigmaWin+. For details, refer to 6.13 Product Information Display (Fn012).

- Warning Output Timing

Command Motion command

Servomator power OFF | ON

Overtravel input signal DiE-EIb|Bd|EI‘IEIb|Ed| Disabled Enabled| Disabled

(P-OT, N-OT signals)

Cwvertravel warning

LASAD) 7‘_

- —_—

Warning not detected. _J

Nﬂrl’l’lﬁlﬂ[.ﬁrﬂﬁﬂl'l Warning slatus N'UflTIElU[JErEtim

<Notes>

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

« Warnings are not detected for overtravel in the reverse direction from the reference.

Example: A warning will not be output for a forward reference even if the N-OT signal (reverse run prohibited)
turns ON.

+ A warning can be detected in either the forward or reverse direction, when there is no reference.

+ A warning will not be detected when the servomotor power is OFF even if overtravel occurs.

» A warning will not be detected when the servomotor power changes from OFF to ON even if overtravel status
exists.

* To clear the overtravel warning, send a Clear Warning or Alarm command (ALM_CLR) regardless of the status of
the servomotor power and the overtravel signal. If the warning is cleared by this method during an overtravel
state, the occurrence of the warning will not be indicated until the overtravelling is corrected and reset.

* The overtravel warning will be detected when the software limit is in effect.

/\ CAUTION

» The overtravel warning function only detects warnings. It does not affect on stopping for overtravel or
motion operations at the host PC or PLC...etc. The next step (e.g., the next motion or other command) can
be executed even if an overtravel warning exists. However, depending on the processing specifications
and programming for warnings in the host PC or PLC...etc, 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
PC or PLC...etc.

* When an overtravel occurs, the DRIVER will perform stop processing for overtravel. Therefore, when an
overtravel warning occurs, the servomotor may not reach the target position specified by the host PC or
PLC...etc. Check the feedback position to make sure that the axis is stopped at a safe position.

- Related Parameter

Parameter Meaning When Enabled | Classification
nOHHH . Does not detect overtravel warning. .
PnooD | [Factory setting] Immediately Setup
nlpRAQ Detects overtravel warning.
4-8
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4.3.3 Software Limit Settings

The software limits set limits in software for machine movement that do not use the overtravel signals (P-OT and
N-OT). If a software limit is exceeded, an emergency stop will be executed in the same way as it is for overtravel.

(1) Software Limit Function

The software limit function can be enabled or disabled.
Use the parameter Pn801.0 to enable the software limit function.

The software limit function can be enabled under the following conditions. Under all other circumstances,
the software limits will not be enabled even if a software limit is exceeded.

» The ZRET command has been executed.
* REFE = 1 using the POS_SET command.

Enable or disable the software limits using one of the following settings.

Parameter Description When Enabled | Classification
n.BAanAo0 Software limits enabled in both direction.
noool Forward software limit enabled.
Pn801 hpopnm2 Reverse software limit enabled. Immediately Setup
noHR3 . Both software limits disabled.
[Factory setting]

(2) Software Limit Check using References

Enable or disable software limit checks when target position references such as POSING or INTERPOLATE
are input. When the input target position exceeds the software limit, a deceleration stop will be performed
from the software limit set position.

Parameter Description When Enabled | Classification
n.HOMH . No software limit check using references. .
Pn801 |[Factorysetting] Immediately Setup
n.ol0on0O Software limit check using references.

(3) Software Limit Setting
Set software limits value in the positive and negative directions.

Because the limit zone is set according to the forward or reverse direction, the reverse limit must be less
than the forward limit.

Forward Software Limit [ Position |
Classification
Pn804 Setting Range Setting Unit Factory Setting When Enabled
-1073741823 to . .
1073741823 1 Reference Unit 819191808 Immediately Setup
Reverse Software Limit [ Position |
Classification
Pn806 Setting Range Setting Unit Factory Setting When Enabled
-1073741823 to : -
1073741823 1 Reference Unit -819191808 Immediately Setup
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4.3.4 Holding Locks

A holding lock is a lock used to hold the position of the movable part of the machine when the DRIVER is turned

OFF so that movable part does not move due to gravity or external forces. Holding locks are built into
servomotors with locks.

The holding lock is used in the following cases.

eo\ertical Shaft eShaft with External Force Applied
___Servomotor ; '
Holding lock External Movable part of machine
force Servomotor

movable part from
maoving due to its
\ own weight when the
\power is OFF.

Prevents the
V' l Holding lock
\

Prevents the movable part (table)

Movable part of from moving due to external force.
machine
- The brake built into the servomotor with brakes is a de-energization brake, which is
used only to hold and cannot be used for braking.
IMPORTANT  Use the holding lock only to hold a stopped servomotor.

There is a delay in the braking operation. Set the following ON/OFF timing.

Servo ON command OFF | ON OFE
(SV_ON) %
OFF oM OFF
Servomotor power P 3
Lock signal {/BK) OFF " oM \ OFF
Lock contact part OSK applied Lock release *]_ Lock  applied
(lining) RN g R
Position reference/ 0

Speed reference

N\

Mator speed

*2l—

*1. 'Lh(le operation delay time of the lock depends on the model. For details, refer to Lock Operation Delay Time shown
elow.

*2.  After the SV_ON command has been sent and 50 ms has passed since the lock was released, output the reference
from the host PC or PLC...etc to the DRIVER.

*3.  UsePn506, Pn507, and Pn508 to set the timing of when the lock will be activated and when the servomotor power
will be turned OFF.

(\\‘?
gs
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Lock Operation Delay Time

Model Voltage Lock Release Time (ms) Lock Applied Time (ms)
LECYM2-V5, V7, V8 60 100
24VDC 80 100

LECYM2-V9

Note: The above operation delay time is an example when the power supply is turned ON and OFF on the DC side.
Be sure to evaluate the above times on the actual equipment before using the application.

(1) Wiring Example
Use the lock signal (/BK) and the lock power supply to form a lock ON/OFF circuit. The following diagram
shows a standard wiring example.

The timing can be easily set using the lock signal (/BK).

Servomotor
brake
Power suppl
Pply L1 "
L2
'
L3 w M
L1C
@© i
L2c \
CN2 I- ENC
124V o
(/BK+) BK-RY r
_—
Jeky P ov
AC side DC side
l Lock power l
Biue or sy
s pply e BK-RY
White |[AC  DC [Black /
g
BK-RY: Lock control relay
24 VVDC power supply is not included.
4-11
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+ Select the optimum surge absorber in accordance with the applied lock current and
lock power supply.
When using the 24-V power supply: Z15D121 (Made by SEMITEC Corporation)
+ After the surge absorber is connected, check the total time the lock is applied for the
system. Depending on the surge absorber, the total time the lock is applied can be
changed.

IMPORTANT

- Configure the relay circuit to apply the holding lock by the emergency stop.

Relay Circuit Example
DRIVER
5 1o 24 VDC
Emergency stop
. o
Pholocouplsr | I\'—u
= =)
= |
W
oV

» The allocation of the /BK signal can be changed. Refer to (3) Lock signal (/BK)
Allocation to set the parameter Pn50F.

* When using a 24-V lock, separate the 24-VDC power supply from other power sup-
plies, such as the one used for the 1/O signals of CN1 connectors. Always install the
24-VVDC power supply separately. If the power supply is shared, the 1/O signals might
malfunction.

(2) Lock signal (/BK) Setting

This output signal controls the lock. The allocation of the /BK signal can be changed. Refer to (3) Lock Sig-
nal (/BK) Allocation for allocation.

The /BK signal turns OFF (applies the lock) when an alarm is detected or the SV_OFF command is received.
The lock OFF timing can be adjusted with Pn506.

Connector q q

Type Name Pin Number Setting Meaning

ON (closed) Releases the lock.

Output /BK CN1-1, CN1-2 ;

OFF (open) Applies the lock.

o The /BK signal is still ON during overtravel and the lock is still released.
IMPORTANT
4-12
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(3) Lock signal (/BK) Allocation

Use parameter Pn50F.2 to allocate the /BK signal.

4 Operation

Connector
Pin Number ; When | Classifica-
Parameter Meaning Enabled tion
+ Terminal | - Terminal
n.aoAQA - - The /BK signal is not used.
na1an . .
) ) The /BK signal is output from output
[sZ?t(i:r%Ey CN1-1 CN1-2 terminal CN1-1, 2.
Pn50F The /B Siaral : r':\sfttaerrt Setup
n.eE20a0 _ R e signal is output from output
CN1-23 CN1-24 terminal CN1-23, 24.
n.o30ono ) ) The /BK signal is output from output
CN1-25 CN1-26 terminal CN1-25, 26.
When multiple signals are allocated to the same output terminal, the signals are output
o with OR logic. For the /BK signal, do not use the output terminal that is already being used
for another signal.
IMPORTANT

(4) Lock ON Timing after the Servomotor Stops

When the servomotor stops, the /BK signal turns OFF at the same time as the SV_OFF command is
received. Use parameter Pn506 to change the timing to turn OFF the servomotor power after the SV_OFF
command has been received.

Lock Reference-Servo OFF Delay Time Classification
Pn506 Setting Range Setting Unit Factory Setting When Enabled
0to50 10 ms 0 Immediately Setup

» When using the servomotor to control a vertical SV OFF

axis, thg machine movable part may shift slig_htly command Seno ON | Servo OFF

depending on the lock ON timing due to gravity or

an external force. To eliminate this slight shift, set o e

' /BK output Brake "Evas—:jl Brake appliad

parameter so that the power to the servomotor turns = I ON) (OFF)

OF_F after the brake is applied. o _ F I Totor | P ! [
« This parameter changes the lock ON timing while ¥ )

the servomotor is stopped. ' ;

W

IMPORTANT

Pn506

The servomotor will turn OFF immediately when an alarm occurs, regardless of the set-
ting of this parameter. The machine movable part may shift due to gravity or external
force before the lock operates.

(\\‘P
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(5) Lock signal (/BK) Output Timing during Servomotor Rotation

If an alarm occurs while the servomotor is rotating, the servomotor will come to a stop and the lock signal
(/BK) will be turned OFF. The timing of lock signal (/BK) output can be adjusted by setting the lock
reference output speed level (Pn507) and the waiting time for lock signal when motor running (Pn508).

Note: If the servomotor is set so that it comes to a zero-speed stop for an alarm, follow the information in (4) Lock ON
Timing after the Servomotor Stops after the servomotor comes to a stop for a zero position reference.

Lock Reference Output Speed Level [Speed ]| [Position | [Torque | o
Classification
Pns07 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min? 100 Immediately Setup

Waiting Time for Lock signal When Motor Running [Speed  [Position]  fforque]

Classification

Pns08 Setting Range Setting Unit Factory Setting When Enabled

10to 100 10 ms 50 Immediately Setup

/BK Signal Output Conditions SW_OEF

. command _L—S:—C)—
When Servomotor Rotating o Rarm oM -

power OFF

The /BK signal goes to high level
(lock ON) when either of the fol-

lowing conditions is satisfied:

» When the motor speed falls

below the level set in Pn507 | OFF

Pn-507  Motor stoppad by applying
DB or by coasting (Pn001.0)

P - —

after the power to the servomo- oN i i
tor is turned OFF. : |
* When the time set in Pn508 is [—‘ Brake | I
/ released ! n apphiex
exceeded after the power to the o e | -
servomotor is turned OFF. T e PnS08 !
» The servomotor will be limited to its maximum speed even if the value set in Pn507 is
higher than the maximum speed.

IMPORTANT » Do not allocate the rotation detection signal (/TGON) and the lock signal (/BK) to the
same terminal. The /TGON signal will otherwise be turned ON by the falling speed on
a vertical axis, and the brake may not operate.
For the /BK signal, do not use the terminal that is already being used for another signal

(\\‘P
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4.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence
The servomotor stopping method can be selected after the SV_OFF command is received or an alarm occurs.

quently if the power is turned ON and OFF or the SV_ON command and SV_OFF
command are received with a reference input applied to start and stop the servomo-
IMPORTANT tor, which may result in deterioration of the internal elements in the DRIVER. Use
speed input references or position references to start and stop the servomotor.
« If the main circuit power supply or the control power supply is turned OFF but the
SV_OFF command has not been received, the stopping method for servomotor can-
not be set in the parameters. Use the following method to stop the servomotor.

0 » Dynamic braking (DB) is used for emergency stops. The DB circuit will operate fre-

If turning OFF the main circuit power supply, but the SV_OFF command has not been

received, the servomotor will be stopped by dynamic braking.

If turning OFF the control power supply, the servomotor will be stopped by dynamic

braking.

« If the servomotor must be stopped by coasting rather than by dynamic braking when
the main circuit power supply or the control power supply is turned OFF but the
SV_OFF command has not been received, arrange the sequence externally so the
current will be cut off for servomotor wires U, V, and W.

« To minimize the coasting distance of the servomotor to come to a stop when an alarm
occurs, the zero-speed stopping method is factory-set for alarms to which the zero-
speed stop method is applicable. The DB stopping method may be more suitable than
the zero-speed stopping method, however, depending on the application.

For example, for multiple axes coupling operation (a twin-drive operation), machinery
damage may result if a zero-speed stop alarm occurs for one of the coupled shafts
and the other shaft stops by dynamic brake. In such cases, change the method to the
DB stopping method.

(1) Stopping Method for Servomotor after SV_OFF Command is Received

Use Pn001.0 to select the stopping method for the servomotor after the SV_OFF command is received.

Parameter Stop Mode Mode After Stopping | When Enabled | Classification
n.aaao
[Factory setting] | pB DB
Pn001 P elal=t] Coast After restart Setup
nagQA2 Coast Coast

Note: Similar to the Coast Mode, the n.@ & B0 setting (which stops the servomotor by dynamic braking and then holds it
in Dynamic Brake Mode) does not generate any braking force when the servomotor stops or when it rotates at very
low speed.
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4 Operation
(2) Stopping Method for Servomotor When an Alarm Occurs

There are two types of alarms (Gr.1 and Gr.2) that depend on the stopping method when an alarm occurs.
Select the stopping method for the servomotor when an alarm occurs using Pn001.0 and Pn00B.1.

The stopping method for the servomotor for a Gr.1 alarm is set to Pn001.0.
The stopping method for the servomotor for a Gr.2 alarm is set to Pn00B.1.
Refer to the information on alarm stopping methods in 9.1.1 List of Alarms.

- Stopping Method for Servomotor for Gr.1 Alarms

The stopping method of the servomotor when a Gr.1 alarm occurs is the same as that in (1) Stopping
Method for Servomotor after SV_OFF Command is Received.

Parameter Stop Mode gtz ﬁ::g = When Enabled Classification
n.ooQo
[Factory setting] DB DB
Pn001 eT=T=I] Coast After restart Setup
nagRA2 Coast Coast
- Stopping Method for Servomotor for Gr.2 Alarms
Parameter Mode After When Classifica-
Pn00OB Pn001 SEPIEEE Stopping Enabled tion
n.AAAO0 ) DB
n.ooon [Factory setting] Zero-speed stop-
[Factory setting]  [n ooma ping*
T=t=r Coast
n.
After Setup
n.oooo restart
[Factory setting] DB
nAA1Aa DB
nAAAl
Coast
neEQA2 Coast

% Zero-speed stopping: The speed reference is set to O to stop quickly.
Note: The setting of Pn00B.1 is effective for position control and speed control. Pn00B.1 will be ignored for torque control
and only the setting of Pn001.0 will be valid.
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4 Operation
4.3.6 Instantaneous Power Interruption Settings

Determines whether to continue operation or turn OFF the servomotor’s power when the power supply voltage to
the DRIVER's main circuit is interrupted.

Instantaneous Power Cut Hold Time Speed Position
[Speed | | [oraud Classification
Pn509 Setting Range Setting Unit Factory Setting When Enabled
20 to 1000 1ms 20 Immediately Setup

If the power interruption time is shorter than the set value in Pn509, the servomotor will continue operation. If it
is longer than the set value, the servomotor’s power will be turned OFF during the power interruption. The
servomotor is turned ON when power supply to the main circuit recovers.

Set value for Pn509 = OFF time (t) Set value for Pn509 < OFF time ()
Instantaneous power interruption Instantaneous power interruption
W S \
Main circuit Main circuit
power supply > OFF time (t) power supply = 4— OFF time (t)
1 1 1 } :
Set value for : ! Set value for nE
Pn509 :"_‘—’: Set value for Pn509 iq-pq: Sell value for .
! | Pn509 2 OFF time (t) b Pn509 < OFF time (t)
1 1 1 | 1 Power OFF
i i A o
i Operation 1
Servomotor Power ON :/continues, Servomotor PowerON | |
status S ! status !
A } Forced OFF
Instantaneous power interruption Instantaneous power interruption

Note: If the instantaneous power interruption is longer than the set value of Pn509, the /S-RDY signal turns OFF.

100 ms. If the control power supply makes control impossible during an instantaneous
power interruption, the same operation will be performed as for normally turning OFF
IMPORTANT the power supply, and the setting of Pn509 will be ignored.
» The holding time of the main circuit power supply varies with the output of the
DRIVER. If the load on the servomotor is large and an undervoltage alarm (A.410)
occurs, the setting of Pn509 will be ignored.

o * The holding time of the control power supply for the 200-V DRIVERS is approximately

If the uninterruptible power supplies are used for the control power supply and main circuit power supply, the
DRIVER can withstand an instantaneous power interruption period in excess of 1000 ms.
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4.3.7 SEMI F47 Function (Torque Limit Function for Low DC Power Supply Voltage for Main Circuit)

The torque limit function detects an undervoltage warning and limits the output current if the DC power sup- ply
voltage for the main circuit in the DRIVER drops to a specified value because the power was momentarily
interrupted or the power supply voltage for the main circuit was temporality lowered.

This function complies with SEMI F47 standards for semiconductor production equipment.
Combining this function with the parameter for Instantaneous Power Cut Hold Time allows the servomotor to

continue operating without stopping for an alarm or without recovery work even if the power supply voltage
drops.

time ranges stipulated in SEMI F47. An uninterruptible power supply (UPS) is required
as a backup for instantaneous power interruptions that exceed these voltage and time
IMPORTANT ranges.
This function is intended for voltage drops in the main circuit power supply.
» Set the host PC or PLC...etc and DRIVER torque limit so that a torque reference that
exceeds the specified acceleration will not be output when the power supply for the
main circuit is restored.
Do not limit the torque to values lower than the holding torque for the vertical axis.
This function limits torque within the range of the DRIVER's capability when the power
is cut. It is not intended for use under all load and operating conditions. Use the actual
machine to set parameters while confirming correct operation.
Setting the Instantaneous Power Cut Hold Time lengthens the amount of time from
when the power supply is turned OFF until the motor current turns OFF. Send the
SV_OFF command to instantly stop the motor current.

o * This function is able to cope with instantaneous power interruptions in the voltage and

(1) Execution Method
This function can be executed either with the host PC or PLC...etc and the DRIVER or with the DRIVER only.
- With the Host PC or PLC...etc and the DRIVER
The host PC or PLC...etc limits the torque in response to an undervoltage warning.

The host PC or PLC...etc removes the torque limit after the undervoltage warning is cleared.

Main circuit power intemruption time

[ Main circuit
input power supply

Main circuit bus valtage drops slowly

in circuit | 280V -
Main circuit . |_because output torque is limited.

_--IMan circult bus voltage
——increases by recovery
]oi the main circuit power.

DRIVER <

Undervoltage
waming detected

L
. Torque limit \
Oufo ——————————————— -\ ———————— \ e e e e e o ol e el
p The torque is limited in
Undervoltage \ response to an under-
warning voltage warning.
Host 9 ( /
controller | Torque limit y Torque limit ends 7
reference I .

\

b —————————




DRIVER <

- With the DRIVER only

The torque is limited in the DRIVER in response to an undervoltage warning.
The DRIVER controls the torque limit value in the set time after the undervoltage warning is cleared.
Use Pn008.1 to specify whether the function is executed by the host PC or PLC...etc and DRIVER or by

the DRIVER only.

fMain circuit
input power supply

Main circuit
bus voltage

Underwoltage *~
warning detected

f

Torque limit <

~
-

Main circuit power interruption time

4 Operation

280V

Main circuit bus voltage drops slowly because
output torque is limited.

[ Torque limit starts. J\

V-

’

[ Main circuit bus voltage
increases by recovery
of the main circuit power.

| Setting value for Pnd24 ——

\J

\f

I Setti'ng value for Pn425 I

O T S T S S S S S S S R s S P S S S S e S S RS S TR S s SN S

(2) Related Parameters

Parameter Meaning When Enabled | Classification
n.ABE0A
[Factory setting] Does not detect undervoltage.
Pn008 |n.AMR1A Detects warning and limits torque by host PC or After restart Setup
PLC...etc.
n.oo2n0 Detects warning and limits torque by Pn424 and Pn425.
(Only in the DRIVER)
Torque Limit at Main Circuit Voltage Dro Speed Position|  [Torque
a g P Sp | l [Torque] Classification
Pn424 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1%* 50 Immediately Setup
Release Time for Torque Limit at Main Circuit —
Speed Position Torgque
Voltage Drop [Speed] | | Classification
Pn425 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1ms 100 Immediately Setup
* The setting unit is a percentage of the rated torque.
Instantaneous Power Cut Hold Time Speed Position | [Torque
Sp | | Classification
Pns09 Setting Range Setting Unit Factory Setting When Enabled
20 to 1000 1ms 20 Immediately Setup

Note: When using SEMI F47 function, set 12000 ms.



4 Operation

4.3.8 Setting Motor Overload Detection Level

In this DRIVER, the detection timing of the warnings and alarms can be changed by changing how to detect an
overload warning (A.910) and overload (low load) alarm (A.720).

The overload characteristics and the detection level of the overload (high load) alarm (A.710) cannot be
changed.

(1) Changing Detection Timing of Overload Warning (A.910)
The overload warning level is set by default to 20% so that an overload warning is detected in 20% of
the time required to detect an overload alarm. The time required to detect an overload warning can be
changed by changing the setting of the overload warning level (Pn52B). This protective function
enables the warning out- put signal (/WARN) to serve as a protective function and to be output at the
best timing for your system.
The following graph shows an example of the detection of an overload warning 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.

Overiload detection time
A

Detection curve of

Detection curve of overioad alarm

overoad waming when
Pn52B=50%

e

Detection curve of overload warning
when Pn52B=20% (factory setting)

v

100% 200% Torque reference [%)]
Overload Warning Level Speed Position
g [Speed | | [Torqud Classification
Pn52B Setting Range Setting Unit Factory Setting When Enabled
1to0 100 1% 20 Immediately Setup

Overload characteristics for LECYM2 series

100‘:":' = === === === ===
% qo0o LU LTI TTT T
i
£ 100l N
i "‘1
2

0 - LECYM2
=== =
i
100 200 300 350

Targue referancelparcent of rated torque)
(3]
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4 Operation
(2) Changing Detection Timing of Overload (Low Load) Alarm (A.720)

An overload (low load) alarm (A.720) can be detected earlier to protect the servomotor from overloading.
The time required to detect an overload alarm can be shortened by using the derated motor base current
obtained with the following equation.

Note: The detection level of the overload (high load) alarm (A.710) cannot be changed.

Motor base current X Derating of base current at detecting overload of motor (Pn52C)
= Derated motor base current

Motor base current: Threshold value of motor current to start calculation for overload alarm
Derating of base current at detecting overload of motor (Pn52C): Derating of motor base current

The following graph shows an example of the detection of an overload alarm when Pn52C is set to 50%.
The calculation for the overload of motors starts at 50% of the motor base current and then an overload
alarm will be detected earlier.

Changing the setting of Pn52C will change the detection timing of the overload alarm, so the time required
to detect the overload warning will also be changed.

Overload detection time

Detection curve of
overload alarm when
| Pn52C=100% (factory setting)

Detection curve of
overload alarm
when Pn52C=50%

»

50% 100% 200% Torque reference [%]

Note: Refer to Overload Characteristics listed in the (1) Changing Detection Timing of Overload Warning (A.910).

Derating of Base Current at Detecting Overload of Speed Position

Motor Classification

Pn52C

Setting Range Setting Unit Factory Setting When Enabled
10 to 100 1% 100 After restart Setup
4-21
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4 Operation
As a guideline of motor heating conditions, the relationship between the heat sink sizes and deratings of

base current is shown in a graph.
Set Pn52C to a value in accordance with the heat sink size and derating shown in the graph, so that an

overload alarm can be detected at the best timing to protect the servomotor from overloading.

1 1 1
LE-V6-o LE-V7-o LE-V9-0
100% D e e 100%: e P e 100%, —
A o e, al
0% ~ B0 = A 1 0%
? Gow # gospf-- LE-VBD ® a0
& & &
40% 40% 40%
20% 20% 20%
0 S50 100 150 200 250 o0 50 100 150 200 250 ‘50 100 150 200 =250 300
Heat Sink [mm)

Heat Sink (mm) Haat Sink (mm}

4.4 Trial Operation

This section describes a trial operation using MECHATROLINK-II communications.

4.4.1 Inspection and Checking before Trial Operation
To ensure safe and correct trial operation, inspect and check the following items before starting trial operation.

(1) DRIVERs
Inspect and check the following items, and take appropriate measures before performing trial operation if

any problem exists.

« Are all wiring and connections correct?
« Is the correct power supply voltage being supplied to the DRIVER?



4.4.2 Trial Operation via MECHATROLINK-II
The following table provides the procedures for trial operation via MECHATROLINK-II.

4 Operation

Step

Description

Reference

1

Confirm that the wiring is correct, and then connect the 1/O signal con-
nector (CN1 connector).

3 Wiring and Connection

Turn ON the power to the DRIVER.

If the DRIVER is receiving power, the CHARGE, the POWER, and the
COM LED indicators on the DRIVER will light up. Note: If the COM
LED does not turn ON, recheck the settings of MECHATROLINK-1I
setting switches (SW1, SW2) and then turn the power OFF and ON
again.

Send the CONNECT command.
In the response data from the DRIVER, the alarm code "00" is
cleared to show normal operation.
The response data from the DRIVER may be confirmed with the
SMON command.

Check the product type using an ID_RD command.
A reply showing the product type is received from the DRIVER.

8 MECHATROLINK-II Commands

Set the following items to the necessary settings for a trial operation.
« Electronic gear settings

« Rotational direction of servomotor

* Overtravel

4.4.3 Electronic Gear
4.3.1 Servomotor Rotation Direction
4.3.2 Overtravel

Save these settings (step 5).
If saving the settings in the PC or PLC...etc, use the PRM_WR command.
If saving settings in the DRIVER, use the PPRM_WR command.

Send the SV_ON command.

A reply showing that the servomotor has switched to Drive status and
that SVON=1 (servomotor power is ON) is received.

8 MECHATROLINK-II Commands

Run the servomotor at low speed.
<Example using a positioning command>
Command used: POSING
Command setting: Option = 0, Positioning position =10000 (If using
the absolute encoder, add 10000 to the present position), rapid traverse
speed=400

Check the following points while running the servomotor at low speed

(step 8).

« Confirm that the rotational direction of the servomotor correctly coin-
cides with the forward rotation or reverse rotation reference. If they do
not coincide, reset the direction.

« Confirm that no unusual vibrations, noises, or temperature rises occur.
If any abnormalities are seen, correct the conditions.

Note: Because the running-in of the load machine is not sufficient at the
time of the trial operation, the servomotor may become over- loaded.

4.3.1 Servomotor Rotation Direction
9.4 Troubleshooting Malfunction
Based on Operation and Conditions
of the Servomotor




4 Operation
4.4.3 Electronic Gear

The electronic gear enables the workpiece travel distance per reference unit input from the host PC or PLC...etc.
The minimum unit of the position data moving a load is called a reference unit.

The section indicates the difference between using and not using an electronic gear when a
workpiece is moved 10 mm in the following configuration.

Workpieos

Il IIIIIJILlIIJIIlII
Encoder resoluton (20 bit) 104 85786

Ball sorew piich: 6 mm

When the Electronic Gear is Not Used:
@ Calculate the revolutions.

1 revolution is 6 mm. Therefore, 10 = 6 = 1(0/6 revolutions.
(@) Calculate the required reference units.
1048576 reference units is 1 revolution. Therefore. 10/6 x 1048576 = 1747626.66 reference units

(3) Input 1747627 references as reference units.

Reference units must be calculated per reference. — complicated

<L

The reference unit is 1 um_ Therefore, to move the workpiece 10 mm (10000 pm).
1 reference unit= 1 pm. so 10000 = 1 = 10000 reference units.
Input 10000 reference units.

When the Electronic Gear is Used:

Calculation of reference units per reference is not required. — simplified

(1) Electronic Gear Ratio

Set the electronic gear ratio using Pn20E and Pn210.

Electronic Gear Ratio (Numerator) o
Classification
Pn20E Setting Range Setting Unit Factory Setting When Enabled
110 1073741824 1 4 After restart Setup
Electronic Gear Ratio (Denominator) o
Classification
Pn210 Setting Range Setting Unit Factory Setting When Enabled
1to 1073741824 1 1 After restart Setup

If the gear ratio of the servomotor and the load shaft is given as n/m where m is the rotation of the

servomotor and n is the rotation of the load shaft,

. o ‘B Pn20E ) soluti
Electronic gear ratio: — - Encoder resolution

m
= N
Pn210 Travel distance per load n

shaft revolution (reference units)

(\\‘P
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- Encoder Resolution

Encoder resolution is 1048576.

4 Operation

O

IMPORTANT

Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 4000

If the electronic gear ratio is outside this range, a parameter setting error 1 (A.040) will be

output.

(2) Electronic Gear Ratio Setting Examples

The following examples show electronic gear ratio settings for different load configurations.

Ball Screw
Reference unit: 0.001 mm
Step Operation Load shaft
20-bit encoder Ball screw
pitch: 6 mm
1 Check machine specifica- | - Ball screw pitch: 6 mm
tions. - Gear ratio: 1/1
o |Checkihe eacoderteso- | ;04576 (20-bit)
Iution.
3 Determine the reference | Reference unit: 0.001 mm
unit used. (1 pm)
Calculate the travel dis-
4 |tance per load shaft revo- | 6 mm/0.001 mm=6000
lution. (Reference unit)
5 | Calculate the electronic B 1048576 1
ShaE T, A 6000 1
Pn20E: 1048576
6 |Set parameters.
Pn210: 6000

(\\‘?
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4.4.4 Encoder Output Pulses

The encoder pulse output is a signal that is output from the encoder and processed inside the DRIVER. It is
then output externally in the form of two phase pulse signal (phases A and B) with a 90° phase differential. It
is used as the position feedback to the host PC or PLC...etc.

Signals and output phase form are as shown below.

(1) Signals
Signal Connector
e Name Pin Number RIS REEe
PAO CN1-17 These encoder pulse output pins out-
A0 CNLIE Encoder output pulse: phase A put the number of pulses per motor
revolution that is set in Pn212. Phase
PBO CN1-19 A and phase B are different from
Output Encoder output pulse: phase B each other in phase by an electric
/PBO CN1-20 angle of 90°,
PCO CN1-21 i -
Encoder output pulse: phase Z One pulse is output per motor rota
/PCO CN1-22 tion.
Host PC or DRIVER
TN 1

s PAO . 5 Serial /_\

Dividing Convad data [ enc )

ircutt L seria

«—PBO 4 circuit e St ‘\-/

(Pn212) pulse.
,__ECD_> <+

(2) Output Phase Form

Forward rotation (phase B leads by 907) Reverse rotation (phase A leads by 907)

e -
prasen L 1T | presen L LT
Phase B | i i Phase B i i
Phase z |I ] Phase Z _‘

wt

L J

Note: The pulse width for phase Z (origin pulse) changes according to the setting of the encoder output pulses (Pn212) and
becomes the same as that for phase A.
Even in reverse rotation mode (Pn000.0 = 1), the output phase form is the same as that for the standard setting

(Pn000.0 = 0) above.

If using the DRIVER’s phase-Z pulse output for a zero point return, rotate the ser-

0 vomotor two or more times before starting a zero point return. If the servomotor cannot

be rotated two or more times, perform a zero point return at a motor speed of 600 min

IMPORTANT or below. If the motor speed is faster than 600 min™, the phase-Z pulse may not be out-

put correctly.
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4.4.5 Setting Encoder Output Pulse
Set the encoder output pulse using the following parameter.

Encoder Output Pulses Speed Position orque
P [>P | | | q Classification
Pn212 Setting Range Setting Unit Factory Setting When Enabled
16 to 1073741824 1 P/rev 2048 After restart Setup

Pulses from the encoder per revolution are divided inside the DRIVER by the number set in this parameter before
being output. Set the number of encoder output pulses according to the system specifications of the machine or
host PC or PLC...etc.

According to the encoder resolution, the number of encoder output pulses are limited.

Encoder Resolution -

Setting Range of Settin Upper Limit of Servomotor
Encoder Output Pulses Uni? 20 bits Speed for Set Encoder Output
(P/Rev) (1,048,576 pulses) Pulses (min'?)

16 to 2048 1 - 6000
16 to 16384 1 o 6000
16386 to 32768 2 o 3000
32772 to 65536 4 =] 1500
65544 to 131072 8 o 750
131088 to 262144 16 =] 375

Note 1.  The setting range varies with the encoder resolution for the servomotor used.
An encoder output pulse setting error (A.041) will occur if the setting is outside the allowable range or does not
satisfy the setting conditions.
Pn212 = 25000 (P/Rev) is accepted, but
Pn212 = 25001 (P/Rev) is not accepted. The alarm A.041 is output because the setting unit differs from that in
the above table.
2. The upper limit of the pulse frequency is approx. 1.6 Mpps.
The servomotor speed is limited if the setting value of the encoder output pulses (Pn212) is large.
An overspeed of encoder output pulse rate alarm (A.511) will occur if the motor speed exceeds the upper limit
specified in the above table.

Output Example: When Pn212 = 16 (16-pulse output per one revolution), PAO and PBO are output as shown
below.
Preset value: 16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

=S I o
o 4 LI LTIy e
< >

One revolution

%‘F
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4.5 Test Without Motor Function

4 Operation

The test without a motor is used to check the operation of the host PC or PLC...etc and peripheral devices by
simulating the operation of the servomotor in the DRIVER, i.e., without actually operating a servomotor. This
function enables you to check wiring, verify the system while debugging, and verify parameters, thus shortening the
time required for setup work and preventing damage to the machine that may result from possible mal- functions.
The operation of the motor can be checked during performing this function regardless of whether the motor is

actually connected or not.

DRIVER -
Referencg . Reference " Simulates the operation
Host PC or PLC...etc . “without motor. - (
» i-‘!\'m .l‘
-0 25
[ e | ’
* Response B Response

Use Pn00C.0 to enable or disable the test without a motor.

. When A
Parameter Meaning Enabled Classification
n.HHE0 . Disables the test without a motor.
Pn00C [Factory setting] After restart Setup
na@aAl Enables the test without a motor.

4.5.1 Motor Information
The motor information that is used for a test without a motor is given below.
(1) When Motor is Connected

If @ motor is connected, the information from the connected motor is used for the motor and encoder

scale information. The set values of PN00C.1 and Pn00C.2 are not used.

(2) When Motor is Not Connected

The information for the virtual motor that is stored in the DRIVER is used. The set values of Pn00C.1 and

Pn0O0C.2 are used for the encoder information.
-Encoder Resolution

The encoder information for the motor is set in Pn0O0C.1.

Parameter Meaning

When

Enabled Classification

n.aaon Sets the encoder resolution for the test without a motor

i to 13 bits.
PROOC [Factory setting]

nooin Sets the encoder resolution for the test without a motor
to 20 bits.

Afterrestart | Setup

(\\‘P
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-Encoder Type
The encoder information for the motor is set in Pn00C.2.

: When I
Parameter Meaning Enabled Classification
n.ooR B Sets an incremental encoder as an encoder type for the
Factory setting] | test without a motor.
Pn00OC [ y al After restart | Setup
noiono Sets an absolute encoder as an encoder type for the test
without a motor.

4.5.2 Motor Position and Speed Responses

For the test without a motor, the following responses are simulated for references from the host PC or PLC...etc
according to the gain settings for position or speed control.

« Servomotor position

* Servomotor speed
The load model, however, will be a rigid system with the moment of inertia ratio that is set in Pn103.
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4.5.3 Limitations
The following functions cannot be used during the test without a motor.

* Regeneration and dynamic brake operation

« Brake output signal (The brake output signal can be checked with the 1/0 signal monitor function of the Sig-
mawin+.)

* Items marked with " X" in the following utility function table.

Can be

used or not
Contents

Motor not | Motor con-
connected nected

Alarm history display 0] @)

JOG operation

Origin search

Program JOG operation

Initializing parameter settings

Clearing alarm history

Absolute encoder multiturn reset and encoder alarm reset

Offset adjustment of analog monitor output

Gain adjustment of analog monitor output

Automatic offset-signal adjustment of the motor current detection signal

Manual offset-signal adjustment of the motor current detection signal

Write prohibited setting

O|0O[x |x|O|O|x|O|O0|0|0O|O

Product Information display

Multiturn limit value setting change when a multiturn limit disagreement alarm
occurs

Resetting configuration error in option modules

Vibration detection level initialization

Origin setting

Software reset

Tuning-less levels setting

Advanced autotuning

Advanced autotuning by reference

One-parameter tuning

Anti-resonance control adjustment function

Vibration suppression function
EasyFFT
Online vibration monitor

X X [ X |X|X x| |xX|OO0O|x|0O] O |O|0O|O0|0|0|0|O0|O0|0|0|0O|0

X [ X | X |[x [x |[x|[x|x|O|x|x|O| x

Note: O: Can be used
X 1 Cannot be used
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4.6 Limiting Torque

4 Operation

The DRIVER provides the following four methods for limiting output torque to protect the machine.

Limiting Method

Description

Reference Sec-

tion
Internal torque limit Always limits torque by setting the parameter. 46.1
Limits torque by input signal from the host PC or PLC...etc. 46.2

External torque limit

Torque limit with P_TLIM,

N_TLIM commands

Limit torque by using the P_TLIM and N_TLIM commands.

Torque limit with P_CL/

N_CL signals of OPTION

Combines torque limit methods by using an external input and

Field and P_TLIM/N_TLIM
commands

P_TLIM and N_TLIM commands.

* For details, refer to 8 MECHATROLINK-I1 Commands.

Note: The maximum torque of the servomotor is used when the set value exceeds the maximum torque.

4.6.1 Internal Torque Limit

This function always limits maximum output torque by setting values of following parameters.

Forward Torque Limit LSpeed_l Lposition | o
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0to 800 1% 800 Immediately Setup
Reverse Torque Limit Speed Position | [Torque
a LSp a | Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0to 800 1% 800 Setup

The setting unit is a percentage of the rated torque.

Note: If the settings of Pn402 and Pn403 are too low, the torque may be insufficient for acceleration or deceleration of the
servomotor.

Torque waveform

No Internal Torque Limit
(Maximum torque can be output)

Internal Torque Limit

r

h .
ﬁMammum torque

) Speed

S

—~v

Pn402

a Limiting torque
Speed

Pn403

O

1
w
H
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4.6.2 External Torque Limit

Use this function to limit torque by inputting a signal from the host PC or PLC...etc at specific times during
machine operation. For example, some pressure must continually be applied (but not enough to damage the
workpiece) when the robot is holding a workpiece or when a device is stopping on contact.

(1) Input Signals

Use the following input signals to limit a torque by external torque limit.

Signal Connector . . .

Type N B . Setting Meaning Limit value
ON L The smaller value of these set-
(closed) Forward external torque limit ON tings: Pn402 or Pn404

Input |/P-CL Must be allocated —
OFF Forward external torque limit Pn402
(open) OFF
ON - The smaller value of these set-
(closed) Reverse external torque limit ON tings: Pnd03 or P05

Input |/N-CL Must be allocated —
OFF Reverse external torque limit PNn403
(open) OFF

Note: Use parameter Pn50B.2 and Pn50B.3 to allocate the /P-CL signal and the /N-CL signal for use. For
details, refer to 3.3.1 Input Signal Allocations.

(2) Related Parameters

Set the following parameters for external torque limit.

Forward Torque Limit [Speed | [Position | [Torque]
a n Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0to 800 1% 800 Immediately Setup
Reverse Torque Limit [Speed| [Position]| [Torque]
a n Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Forward External Torque Limit Speed Position | [Torque
a Sp | | Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup
Reverse External Torque Limit Speed Position | [Torque
a Sp | | Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup

The setting unit is a percentage of the rated torque.

Note: If the settings of Pn402, Pn403, Pn404, and Pn405 are too low, the torque may be insufficient for acceleration or
deceleration of the servomotor.
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(3) Changes in Output Torque during External Torque Limiting

4 Operation

The following diagrams show the change in output torque when the internal torque limit is set to 800%.
In this example, the servomotor rotation direction is Pn000.0 = 0 (Sets CCW as forward direction).

/P-CL
OFF ON
T P02 - - - ——mm e
y "1| Speed Spesad
y P e = === ————— A
OFF | / \ , / \
- ]
Torque™ Tongue”
Pl ——————————— - —— ————. Pl 4 ——— - m e - -
/N-CL
Pz —— - o Pz - - - -
— Spesd Spesd
\ Prdd 4——y - -——————— Am-mm -
ON a \ o \
Prd0S— - - - ———————- - e Prds— - —-——————=--- <=
Torgque - Tongque
Pt -———— - LT T

4.6.3 Checking Output Torque Limiting during Operation
The following signal can be output to indicate that the servomotor output torque is being limited.

: Connector . .
Type Signal Name Pin Number Setting Meaning
ON (closed) iStgavomotor output torque is being lim-
Output  |/CLT Must be allocated S i ETTNT e
ervomotor output torque is not bein
OFF (open) limited. PR ’

Note: Use parameter Pn50F.0 to allocate the /CLT signal for use. For details, refer to 3.3.2 Output Signal Allocations.



4 Operation
4.7 Absolute Encoders

If using an absolute encoder, a system to detect the absolute position can be designed for use with the host PC
or PLC...etc. As a result, an operation can be performed without a zero point return operation immediately after
the power is turned ON.

A battery case is required to save position data in the absolute encoder. The battery is attached to the battery
case of the encoder cable.

Set Pn002.2 to 0 (factory setting) to use the absolute encoder.

; When .
Parameter Meaning Enabled Classification
n.[onn . Uses the absolute encoder as an absolute encoder.
Pno02 | [Factory setting] After restart Setup
n.Aa1AaQ Uses the absolute encoder as an incremental encoder.

A battery is not required when using the absolute encoder as an incremental encoder.
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4 Operation

4.7.1 Connecting the Absolute Encoder

The following diagram shows the connection between a servomotor with an absolute encoder, the DRIVER,
and the host PC or PLC...etc.

(1) Using an Encoder Cable with a Battery Case

DRIVER
S Host controller
CNA| =
Phase A 170 PAO__ [ s
Absolute encoder [:\_1,8%6/}'-’1\0 /i |RD >_ e
” Phase B 19}, PBO : j
2 20), PBO /' [Rg | Phase B
{ hps )5 % PCO | n :
& vf/é PS ) 6 22 ), IPCO \%/; RO 4>—Phase0
o SN75ALS 174 output line ¢
P driver manufactured by o
i Texas Instruments or the I
P equivalent
i apasv) 1
(L iPpeov) 2
i1 16),SG oV
Esm 3
Hﬁ‘\—u(j—
\m=ar e
T 3 g Connector Applicable line receiver: SN75ALS175
Battery 3| e [ j’ - S or MC3486 manufactured by Texas
(Shell) Encoder cable @ s'?glnwm Instruments or the equivalent
with battery case = Terminating resistance R: 220 to 470 ©

*1. Theabsolute encoder pin numbers for the connector wiring depend on the servomotors.

7y

x2. /' : represents shielded twisted-pair wires.
L
1/
*3.  When using an absolute encoder, provide power by installing an encoder cable with a Battery Case.



4.7.2 Absolute Data Request (SENS ON Command)

4 Operation

The Turn Encoder Power Supply ON command (SENS_ON) must be sent to obtain absolute data as an output
from the DRIVER.

The SENS_ON command is sent at the following timing.

DRIVER control
power supply

ON

OFF 4—4 5 seconds max.

: OFF
i1 ON (Normal status)
ALM signal OFF !
(Alarm status) OFF! OFF
SENS_ON E ON
(Turn Encoder Power A
Supply ON) OFF ! OFF
ool Rotational serial data /
i “tarzaet: Incremental
| ' 4 noan
PAO iUhdenat s N\ pulses / /
TR ! (Phase A}  (Phase A)
:L""E— ----- : nalinoenena \/[ Incremental
PBO hdeloet ! nises "\ pulses
R : | ! (PhaseBj (PhaseB)
o i = o ||
Servomotor power E i g i i i \\ OFF
1 | _(GOmsmax | 5 \\
! : | (90 mstyp.) :
i ! : I Approx. L i
] 150 ms! 15 ms 1400 ms max. |

1t03ms *

. 7
Y

The servomotor will not be turned ON even if the SV_ON command is received during this interval.

% Send the SENS_OFF command to turn OFF the control power supply.



4 Operation

4.7.3 Battery Replacement

If the battery voltage drops to approximately 2.7 V or less, an absolute encoder battery error alarm (A.830) or
an absolute encoder battery error warning (A.930) will be displayed.

If this alarm or warning is displayed, replace the batteries using the following procedure. Use Pn008.0 to set
either an alarm (A.830) or a warning (A.930).

f When e
Parameter Meaning Enabled Classification
n.o@ao0 Outputs the alarm A.830 when the battery voltage
[Factory setting] | drops.
Pn008 - After restart Setup
noool Outputs the warning A.930 when the battery voltage
drops.

« If Pn008.0 is set to 0, alarm detection will be enabled for 4 seconds after the ALM signal outputs max. 5 sec-
onds when the control power is turned ON.
No battery-related alarm will be displayed even if the battery voltage drops below the specified value after
these 4 seconds.

« If Pn008.0 is set to 1, alarm detection will be always enabled after the ALM signal outputs max. 5 seconds
when the control power supply is turned ON.

ON
ControlL
pofo Alarm status l Normal status
| 5smax.! 4 i
e
! |/ Battery "\ {
Alarm A 830 ; « voltage being
(Pn008.0 =0) ! 1 \Jmonitored
Warning A.930 i i/ Battery voltage
(Pn008.0=1) being monitored

(1) Battery Replacement Procedure

1. Turn ON the control power supply of the DRIVER only.
2. Open the battery case cover.

4-37
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4 Operation

3. Remove the old battery and mount the new LEC-JZ-CVBAT battery as shown below.

To the DRIVER

Mount the LEC-JZ-CVBAT battery.

5. After replacing the battery, turn OFF the control power supply to clear the absolute encoder battery error
alarm (A.830).

6. Turn ON the control power supply again.
7. Check that the alarm display has been cleared and that the DRIVER operates normally.

If the DRIVER control power supply is turned OFF and the battery is disconnected
o (which includes disconnecting the encoder cable), the absolute encoder data will be
deleted.
IMPORTANT
4-38
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4 Operation

4.7.4 Absolute Encoder Setup and Reinitialization

/\ CAUTION

» The rotational data will be a value between -2 and +2 rotations when the absolute encoder setup is exe-
cuted. The reference position of the machine system will change. Set the reference position of the host
PC or PLC...etc to the position after setup.

If the machine is started without adjusting the position of the host PC or PLC...etc, unexpected operation
may cause injury or damage to the machine. Take sufficient care when operating the machine.

Setting up and reinitialization of the absolute encoder are necessary in the following cases.
» When starting the machine for the first time
» When an encoder backup error alarm (A.810) is generated
» When an encoder checksum error alarm (A.820) is generated
- When initializing the rotational serial data of the absolute encoder

Set up the absolute encoder with Fn008.

(1) Precautions on Setup and Reinitialization

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

- Set up or reinitialize the encoder when the servomotor power is OFF.

- If the following absolute encoder alarms are displayed, cancel the alarm by using the same method as the set
up (initializing) with Fn008. They cannot be canceled with the DRIVER Clear Warning or Alarm com- mand
(ALM_CLR).

- Encoder backup error alarm (A.810)

» Encoder checksum error alarm (A.820)

» Any other alarms (A.8 @ 1) that monitor the inside of the encoder should be canceled by turning OFF the
power.

(2) Procedure for Setup and Reinitialization

Follow the steps below to setup or reinitialize the absolute encoder.
This setting can be performed using the adjustment command (ADJ). For details, refer to 8
MECHATROLINK-II Commands.

In the SigmaWin+ -V component main window, click Setup, point to Set Absolute Encoder and click Reset
Absolute Encoder.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL 2-V Component 4.4.2 Setting the Absolute Encoder.
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4 Operation

4.7.5 Multiturn Limit Setting

The multiturn limit setting is used in position control applications for a turntable or other rotating device. For
example, consider a machine that moves the turntable in the following diagram in only one direction.

Turntable

ear

ervomotor

Because the turntable moves in only one direction, the upper limit for revolutions that can be counted by an
absolute encoder will eventually be exceeded. The multiturn limit setting is used in cases like this to prevent
fractions from being produced by the integral ratio of the motor revolutions and turntable revolutions.

For a machine with a gear ratio of n:m, as shown above, the value of m minus 1 will be the setting for the mul-
titurn limit setting (Pn205).

Multiturn limit setting (Pn205) = m-1

The case in which the relationship between the turntable revolutions and motor revolutionsism = 100and n = 3
is shown in the following graph.

Pn205 is set to 99.

Pn205=100 —1=99

g ~ ——o
8 oY L]
7 Table rotations —
3
6 " —
Table 5 o Rotational
rotations 4 Rotational daty e 7 Set value of Pn205 =99 serial data
3 [ e " 100
— \ e P P
2 5/ i - 3 50
1 = | etr— = ” - 1 S =
0t - - ) )
100 200 300 (¢ ¢
Motor rotations
Multiturn Limit Setting [Speed] [Position] [Torque ] o
Classification
Pn205 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 Rev 65535 After restart Setup

Note: This parameter is valid when the absolute encoder is used.

The range of the data will vary when this parameter is set to anything other than the factory setting.
1. When the motor rotates in the reverse direction with the rotational data at 0, the rotational data will change

to the setting of Pn205.

2. When the motor rotates in the forward direction with the rotational data at the Pn205 setting, the rotational

data will change to 0.
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4 Operation

Set the value, the desired rotational amount -1, to Pn205.

Factory Setting (= 65535) Other Setting (+65535)

Forward/‘ Rev?‘

Rotational
data 0 -
Motor rotations

+32767

-32768 Motor rotations

Pn205 setting value — 4 Forward Reverse

I

Rotational 0

4.7.6 Multiturn Limit Disagreement Alarm (A.CCO0)

When the multiturn limit set value is changed with parameter Pn205, a multiturn limit disagreement alarm
(A.CCO) will be displayed because the value differs from that of the encoder.

Alarm .
Display Alarm Name Alarm Output Meaning
. . Different multiturn limits have been set in the
A.CCO Multiturn Limit Disagreement OFF (H) encoder and DRIVER.

If this alarm is displayed, perform the operation described below and change the multiturn limit value in the
encoder to the value set in Pn205.

This setting can be performed with the adjustment command (ADJ).
For information the adjustment command (ADJ), refer to 8 MECHATROLINK-II Commands.

In the SigmaWin+ -V component main window, click Setup, print to Set Absolute Encoder and click Multi-Turn
Limit Setting.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma Win+
ONLINE MANUAL =-V Component 4.4.2 Setting the Absolute Encoder.
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4.7.7 Absolute Encoder Origin Offset

If using the absolute encoder, the positions of the encoder and the offset of the machine coordinate system
(APOS) can be set. Use Pn808 to make the setting. After the SENS_ON command is received by MECHA-
TROLINK communications, this parameter will be enabled.

Absolute Encoder Origin Offset I—Pﬁsﬁ-feﬁ—l o
Classification
Pn808 Setting Range Setting Unit Factory Setting When Enabled
-1073741823 to . :
1073741823 1 reference unit 0 Immediately Setup
<Example>

If the encoder position (X) is set at the origin of the machine coordinate system (0), Pn808 = X.

— Origin

\.,;‘\\

Machine coordinate £
sKstem position
(APOS)

Encoder position

Encoder position

Encoder position: Origin

4.7.8 Absolute Data Reception Sequence

The sequence in which the DRIVER receives outputs from the absolute encoder and transmits them to host
controller is shown below.

(1) Outline of Absolute Data

The serial data, pulses, etc., of the absolute encoder that are output from the DRIVER are output from
the PAO, PBO, and PCO signals as shown below.

PCor PLC Driver
etc.
= PAO -
PE Dividing Senal data—
« circuit pulse conversion
pcol (Pn212)
Signal Name Status Contents
Rotational serial data
At initialization P
PAO Initial incremental pulses
Normal Operations | Incremental pulses
PBO At initialization Initial incremental pulses
Normal Operations | Incremental pulses
PCO Always Origin pulses

- Phase-Z Output Specifications
The pulse width of phase Z (origin pulse) changes depending on the encoder output pulse (Pn212),
becoming the same width as phase A.
The output timing is one of the following.

« Synchronized with the rising edge of phase A
- Synchronized with the falling edge of phase A
« Synchronized with the rising edge of phase B

« Synchronized with the falling edge of phase B

Note: When host controller receives the data of absolute encoder, do not perform counter reset using the output of PCO
signal.

4-42
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4 Operation

(2) Absolute Data Reception Sequence

1. Send the Turn Encoder Power Supply ON (SENS_ON) command from the host controller.

2. After 100 ms, the system is set to rotational serial data reception standby and the incremental pulse up/ down counter is
cleared to zero.

3. Eight characters of rotational serial data is received.

4. The system enters a normal incremental operation state about 400 ms after the last rotational serial data is received.

SENS_ON
(Turn Encoder

Rotational
Power Supply ON) serial data
_______ - Indtial
PAO Undefined s . Incremental pulses
S| S 'tF’haseAS A)
Initial
PBO Undefined | | . | Incremental pulses
(Phase B) |(PhaseB)
(60 ms min.
.\90 ms typ.
50 ms ‘IAApper, 15ms N 400 ms max.
il Ll Vl‘ -

d |-V|< rl

1to3ms
Note: The output pulses are phase-B advanced if the servomotor is turning forward regardless of the setting in Pn000.0.

Rotational serial data:
Indicates how many turns the motor shaft has made from the reference position, which was the position at
setup.

Initial incremental pulses:
Initial incremental pulses which provide absolute data are the number of pulses required to rotate the motor
shaft from the servomotor origin to the present position.
Just as with normal incremental pulses, these pulses are divided by the dividing circuit inside the DRIVER and
then output.

The initial incremental pulse speed depends on the setting of the encoder output pulses (Pn212). Use the following
formula to obtain the initial incremental pulse speed.

Setting of the Encoder Output Pulses .
"9 (Pn212) utput Fu Formula of the Initial Incremental Pulse Speed
16 to 16384 (680 x Pn212) / 16384  [kpps]
16386 to 32768 (680 x Pn212) / 32768 [kpps]
32772 to 65536 (680 x Pn212) / 65536  [kpps]
65544 to 131072 (680 x Pn212) / 131072 [kpps]
131088 to 262144 (680 x Pn212) / 262144 [kpps]
Reference position
(at setup) Current position

Coordinate _~1 . V 1 2 § 3

value i 4 i 0 i +1 | i +2 i

Value of M — ' l | — ;

| I ! ‘MxR | Pog i

: | : T o !I‘ :

a L o i

= R |

Final absolute data PM is calculated by following formula.

PE=MXR+Po
Ps=MsxR +Ps’
PM=PE-Ps

(\\“F
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4 Operation

Signal Meaning

Pe Current value read by encoder

M Rotational serial data

Po Number of initial incremental pulses

Ps Absolute data read at setup (This is saved and controlled by the host controller.)

Ms Rotational data read at setup

Ps' Number of initial incremental pulses read at setup

Pm Current value required for the user’s system

R Number of pulses per encoder revolution (pulse count after dividing, value of Pn212)

Note: The following formula applies in reverse mode. (Pn000.0 = 1)

PE=-MXR +Po
Ps=MsxR + Ps'
Pm=PE-Ps

(3) Rotational Serial Data Specifications and Initial Incremental Pulses
+ Rotational Serial Data Specifications
The rotational serial data is output from PAO signal.

Data T fi .
ata Transfer Start-stop Synchronization (ASYNC)

Method

Baud rate 9600 bps

Start bits 1 bit

Stop bits 1 bit

Parity Even

Character code ASCII 7-bit code

8 characters, as shown below.
"0" to "9"
ope "pror " . Rotational data

"CR"

; in five digits ;

00000 1010 1

—
T Data T LSlup bit

Start bit Even parity
Note 1. Data is "P+00000" (CR) or "P-00000" (CR) when the number of
revolutions is zero.
2. The revolution range is "-32768" to "+32767". When this range is
exceeded, the data changes from "+32767" to "-32678" or from
"-32678" to "+32767". When changing multiturn limit, the range
changes. For details, refer to 4.7.5 Multiturn Limit Setting.

Data format

- Initial Incremental Pulses

The initial incremental pulses are output after division inside the DRIVER in the same way as for normal
incremental pulses. Refer to 4.4.4 Encoder Output Pulses for details.
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4 Operation
(4) Transferring Alarm Contents
If an absolute encoder is used, the contents of alarms detected by the DRIVER are transmitted in serial data to
the host controller from the PAO output when the Turn Encoder Power Supply OFF command (SENS_OFF) is
received.

Note: The SENS_OFF command cannot be received while the servomotor power is ON.

Output example of alarm contents are as shown below.

Turn Encoder

Encoder power
Poc;:er Supply Encoder power supply ON | supply OFF
Error detection |
(SENS_OFF) v ' ,
i
I
I
Panel Display or | = H — 5 — '.l—> n .
1 L U !
Overspeed i
i
|
//
// i
Incremental pulse Enlarged view /// Serial Data
PAO Output Serial Data Format
CATOTLT "Mt et Mt e "CR"
\_._U_,_r’
Upper 2 digits

&\\“F
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4 Operation
4.8 Other Output Signals

This section explains other output signals.
Use these signals according to the application needs, e.g., for machine protection.

4.8.1 Servo Alarm Output Signal (ALM)
This section describes signals that are output when the DRIVER detects errors and resetting methods.

(1) Servo Alarm Output Signal (ALM)
This signal is output when the DRIVER detects an error.

Configure an external circuit so that this alarm output turns OFF the main circuit power
0 supply for the DRIVER whenever an error occurs.
IMPORTANT
Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Normal DRIVER status
Output | ALM CN1-3,4
OFF (open) DRIVER alarm status

(2) Alarm Reset Method

If a servo alarm (ALM) occurs, use one of the following methods to reset the alarm after eliminating the
cause of the alarm.

Be sure to eliminate the cause of the alarm before resetting it.
Q If the alarm is reset and operation continued without eliminating the cause of the alarm, it
may result in damage to the equipment or fire.
IMPORTANT

- Resetting Alarms by Sending Clear Warning or Alarm Command (ALM_CLR)
For details, refer to 8 MECHATROLINK-II Commands.
- Resetting Alarms Using the SigmaWin+

In the SigmaWin+ Z-V component main window, click Alarm and then click Display Alarm. To clear an
alarm, click Reset after removing the cause of the alarm.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL =-V Component 4. 2 Alarm Display.

4.8.2 Warning Output Signal (/WARN)

This signal is for a warning issued before the occurrence of an alarm. Refer to 9.2.1 List of Warnings.

(1) Signal Specifications

Signal Connector Pin q .
Type N N Setting Meaning
ON (closed) Warning status
Output |/WARN | Must be allocated
OFF (open) Normal status

Note: Use parameter Pn50F.3 to allocate the /WARN signal for use. For details, refer to 3.3.2 Output Signal Alloca-
tions.

@$f>
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4.8.3 Rotation Detection Output Signal (/TGON)
This output signal indicates that the servomotor is rotating at the speed set for Pn502 or a higher speed.

(1) Signal Specifications

Signal Connector Pin

Name Number Setting Meaning

Type

Servomotor is rotating with the motor speed above
ON (closed) the setting in Pn502.

Servomotor is rotating with the motor speed below
the setting in Pn502.

Output |/TGON | Must be allocated
OFF (open)

Note: Use parameter Pn50E.2 to allocate the /TGON signal for use. For details, refer to 3.3.2 Output Signal Alloca-
tions.

(2) Related Parameter

Set the range in which the /TGON signal is output using the following parameter.

Rotation Detection Level [Speed] [Position] [Torque] o
Classification
Pn502 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min? 20 Immediately Setup

4.8.4 Servo Ready Output Signal (/S-RDY)
This signal is turned ON when the DRIVER is ready to accept the servo ON (SV_ON) command.
The /S-RDY signal is turned ON under the following conditions.
+ The main circuit power supply is ON.
* No hard wire base block state
* No servo alarms

* The Turn Encoder Power Supply ON (SENS_ON) command is received. (When an absolute encoder is
used.)

If an absolute encoder is used, the output of absolute data to the host PC or PLC...etc must have been
completed when the SENS_ON command is received.

For details on the hard wire base block function, refer to 4.9.1 Hard Wire Base Block (HWBB) Function.

(1) Signal Specifications

Signal Connector Pin . .
Type Name Number Setting Meaning
ON (closed) The SERVOPACK is ready to accept the SV_ON
command.
Output |/S-RDY | Must be allocated _
OFF (open) The SERVOPACK is not ready to accept the

SV_ON command.

Note 1.  Use parameter Pn50E.3 to allocate the /S-RDY signal for use. For details, refer to 3.3.2 Output Signal Alloca-
tions.
2. For details on the hard wire base block function and the servo ready output signal, refer to 4.9.1 Hard Wire Base
Block (HWBB) Function.
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4.8.5 Speed Coincidence Output Signal (/V-CMP)

The speed coincidence output signal (/V-CMP) is output when the actual servomotor speed is the same as the
reference speed. The host PC or PLC...etc uses the signal as an interlock. This signal is the output signal during
speed control.

Signal Connector Pin - .
Type Name Number Setting Meaning
ON (closed) Speed coincides.
Output |/V-CMP Must be allocated —
OFF (open) Speed does not coincide.
Note: Use parameter Pn50E.1 to allocate the /\V-CMP signal for use. Refer to 3.3.2 Output Signal Allocations for details.
Speed Coincidence Signal Output Width [ Speed |
P 9 P Classification
Pn503 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1 min? 10 Immediately Setup
The /V-CMP signal is output when the difference between the reference speed and actual motor speed is below
this setting.
Motor speed
Pn503
,,’:,’ \  Reference speed
y 4 N-CMP is output in
. this range.
<Example>
The /V-CMP signal is output at 1900 to 2100 minL if the Pn503 is set to 100 and the reference speed is 2000
in-1
min™.
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4.8.6 Positioning Completed Output Signal (/COIN)
This signal indicates that servomotor movement has been completed during position control.

When the difference between the number of references output by the host PC or PLC...etc and the travel
distance of the servomotor (position error) drops below the set value in the parameter, the positioning
completion signal will be output.

Use this signal to check the completion of positioning from the host PC or PLC...etc.

Signal Connector - :
Type Name Pin Number Setting Meaning
ON (closed) Positioning has been completed.
Output |/COIN Must be allocated R
OFF (open) Positioning is not completed.

Note: Use parameter Pn50E.0 to allocate the /COIN signal for use. Refer to 3.3.2 Output Signal Allocations for

details.
Positioning Completed Width o
Classification
Pn522 Setting Range Setting Unit Factory Setting When Enabled
0to 1073741824 1 reference unit 7 Immediately Setup

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

Motor speed

S

Reference

_Motor speed

P

Time

Position error

(o
3

n522

)

=

‘Time

/ICOIN -

L Effective at ON (close).
Time

Note: If the parameter is set to a value that is too large, a positioning completed signal might be output if the position error
is low during a low speed operation. This will cause the positioning completed signal to be output continuously. If
this signal is output unexpectedly, reduce the set value until it is no longer output.

If the position error is kept to a minimum when the positioning completed width is small, use Pn207.3 to change

output timing for the /COIN signal.

Parameter Name

Meaning

When
Enabled

Classification

noRAEA
[Factory setting]

ninEA /COIN Output

Pty Timing

n2AHEA

When the absolute value of the posi-
tion error is below the positioning
completed width (Pn522).

When the absolute value of the posi-
tion error is below the positioning

completed width (Pn522), and the ref-

erence after applying the position ref-
erence filter is 0.

After restart

When the absolute value of the posi-
tion error is below the positioning
completed width (Pn522), and the
position reference input is 0.

Setup
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4.8.7 Positioning Near Output Signal (/NEAR)

Before confirming that the positioning completed signal has been received, the host PC or PLC...etc first receives
a positioning near signal and can prepare the operating sequence after positioning has been completed. The time

required for this sequence after positioning can be shortened.

This signal is generally used in combination with the positioning completed output signal.

Signal Connector " -
Type N = H N Setting Meaning
ON (closed) The_ servomotor has reached a point near to
positioning completed.
Output /INEAR Must be allocated .
OFF (open) The servomotor has not reached a point near
to positioning completed.

Note: Use parameter Pn510.0 to allocate the /NEAR signal for use. Refer to 3.3.2 Output Signal Allocations for details.

NEAR Signal Width | Position |
9 [Postton] Classification
Pn524 Setting Range Setting Unit Factory Setting When Enabled
1t0 1073741824 1 reference unit 1073741824 Immediately Setup

The positioning near signal (/NEAR) is output when the difference between the number of references output by
the host PC or PLC...etc and the travel distance of the servomotor (position error) is less than the set value.

Motor speed CR.e.felrEnce X Motor speed
. — Pn524 —Pn522 Time
Position error * l
op:: 4 + Time
INEAR J lee Effective at ON (close).
/COIN J - Effective at ON (close).
Time

Note:

Normally, the value of Pn524 should be larger than that for the positioning completed width (Pn522).
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4.8.8 Speed Limit Detection Signal (/VLT)
This function limits the speed of the servomotor to protect the machine.

A servomotor in torque control is controlled to output the specified torque, but the motor speed is not con-
trolled. Therefore, if an excessive reference torque is set for the load torque on the machinery side, the speed
of the servomotor may increase greatly. If that may occur, use this function to limit the speed.

Note: The actual limit value of motor speed depends on the load conditions of the servomotor.

With No Speed Limit With Speed Limit

D fd due t
Motor speed [ anger of damage due to Motor speed

N /[ Safe operation with
_f” l speed limit.
Limiting speed ='-=---7

Time Time

Refer to the following parameters for speed limit.

(1) Signals Output during Servomotor Speed Limit

The following signal is output when the motor speed reaches the limit speed.

Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Servomotor speed limit being applied.
Output IVLT Must be allocated _ i i
OFF (open) Servomotor speed limit not being applied.

Note: Use parameter Pn50F.1 to allocate the /VLT signal for use. For details, refer to 3.3.2 Output Signal Allocations.

(2) Speed Limit Setting
Select the speed limit mode with Pn002.1.

; When e
Parameter Meaning Enabled Classification
n.omooo VLIM (the speed limit value during torque control) is
[Factory setting] | MOt available. Uses the value set in Pn407 as the speed
Pn002 limit (internal speed limit function). After restart Setup
noo1lm VLIM operates as the speed limit value (external speed
limit function).




- Internal Speed Limit Function

If the internal speed limit function is selected in Pn002.1, set the limit of the maximum speed of the
servomotor in Pn407. The limit of the speed in Pn408.1 can be either the maximum speed of the

servomotor or the overspeed alarm detection speed. Select the overspeed alarm detection speed to
limit the speed to the maxi- mum speed of the servomotor or the equivalent.

4 Operation

Pn407

Speed Limit During Torque Control [Torque]
P g o m Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min? 10000 Immediately Setup

Note: The servomotor’s maximum speed or the overspeed alarm detection speed will be used when the setting in this
parameter exceeds the maximum speed of the servomotor used.

Parameter Meaning E\:lva?tjg d Classification
n.AEaoA Uses the smaller value of the maximum motor speed
[Factory setting] | and the value of Pn407 as the speed limit value.
Pn408 After restart Setup
noo1m Uses the smaller value of the overspeed alarm detec-
tion speed and the value of Pn407 as speed limit value.

- External Speed Limit Function

If the external speed limit function is selected in Pn002.1, the motor speed is controlled by the speed
limit value (VLIM). For details, refer to 8 MECHATROLINK-II Commands.
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4.9 Safety Function

The safety function is incorporated in the DRIVER to reduce the risk associated with the machine by protecting
workers from injury and by securing safe machine operation. Especially when working in hazardous areas inside the
safeguard, as for machine maintenance, it can be used to avoid adverse machine movement.
4.9.1 Hard Wire Base Block (HWBB) Function
The Hard Wire Base Block function (hereinafter referred to as HWBB function) is a safety function designed to
baseblock the servomotor (shut off the motor current) by using the hardwired circuits. It is a safety function
equivalent to the STO function (IEC 61800-5-2) using the hard wire base block function (HWBB).
Each circuit for two channel input signals blocks the run signal to turn off the power module that controls the
motor current, and the motor current is shut off. (Refer to the diagram below.)
Power supply

—O—O——
DRIVER
24-V power aupply
g i Run
50 [HWBB1+ |4 i
= e — N\
Fuse : . D TTK:(
: /HWBB1-|3 | )| Blox —p—
1 S -
!
]
I
i 'HWBB2+
- 6 - N | ; I i
2 IHVBB2 A==
! /- 5 N =l
O%L —H |
N Power moduis
LA

signal is the source output. This is the opposite of other signals described in this manual.
To avoid confusion, the ON and OFF status of signals for safety functions are defined as

IMPORTANT  follows:

ON: The state in which the relay contacts are closed or the transistor is ON and current
flows into the signal line.

o For safety function signal connections, the input signal is the 0 V common and the output

OFF: The state in which the relay contacts are open or the transistor is OFF and no cur- rent
flows into the signal line.

(1) Risk Assessment
When using the HWBB function, be sure to perform a risk assessment of the servo system in
advance. Make sure that the safety level of the standards is met. For details about the standards,
refer to Harmonized Standards at the front of this manual.
Note: To meet the performance level d (PLd) in EN ISO 13849-1, the EDM signal must be monitored by a host
PCor PLC...etc.
If the EDM signal is not monitored by a host PC or PLC...etc, the system only qualifies for the
performance level ¢ (PLc). The following risks can be estimated even if the HWBB function is used.
These risks must be included in the risk assessment.
» The servomotor will move in an application where external force is applied to the servomotor (for
example, gravity on the vertical axis). Take measures to secure the servomotor, such as installing
a mechanical brake.

» The servomotor may move within the electric angle of 180 degrees in case of the power module
failure, etc. Make sure that safety is ensured even in that situation. The rotation angle depends on
the motor type. The maximum rotation angle is given below. Rotational motor: 1/6 rotation max.
(rotation angle at the motor shaft)

- The HWBB function does not shut off the power to the DRIVER or electrically isolate it. Take
mea- sures to shut off the power to the DRIVER when performing maintenance on it.

4-53
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(2) Hard Wire Base Block (HWBB) State

The DRIVER will be in the following state if the HWBB function operates. If the /HWBB1 or /[HWBB2 signal
is OFF, the HWBB function will operate and the DRIVER will enter a hard wire baseblock (HWBB) state.

The HWBB function operates after the servomotor power is turned OFF.

OFF
/HWBB1 ON (Motor current
/HWBB2 (Nomal operation) shut-off request)
M-11 Motion SV_OFF ' SMON
command command, etc. command " command, etc.
Status field 7 5 :
SVON i
10 monitor field 0 1
HBB ;
DRIVER ;
state ' Operation X BB state X HWBB state

The HWBB function operates while the servomotor power is ON.

JHWBB1 ON OFF
/HWBB2  (Nomal operation) (Motor current shut-off request)
M-11 Motion ‘ SMON
command command, etc. command, elc.
Status field
SVON 1 0
10 monitor field 0 1
HBB
DRIVER : ‘
state Operation X HWEB state

(3) Resetting the HWBB State

Usually after the servo OFF command (SV_OFF: 32H) is received and the servomotor power is OFF, the
DRIVER will then enter a hard wire baseblock (HWBB) state with the /HWBB1 and /HWBB2 signals
turned OFF. By then turning the /HWBB1 and /HWBB2 signals ON in this state, the DRIVER will enter a
baseblock (BB) state and can accept the servo ON command (SV_ON: 31H).

(\\‘P
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THWBEB1 (Motor current
HWBB2 shut-off request) ON
. (Mormal operation)
M-11 SMON ' SV_ON
Command Command, etc. ' | Command
Status field :
SVOMN 0 i 0 1
10 monitor field ]
HBB 1 0 : 0
DRIVER - : :
state HWEB state BE state Operation

If the /HWBB1 and /HWBB2 signals are OFF and the servo ON command is received, the HWBB state will
be maintained after the /HWBB1 and /HWBB?2 signals are turned ON.

Send the servo OFF command, and the DRIVER is placed in a BB state. Then send the servo ON com-

mand again.

/HWBBA1
/HWBB2

M-11
Command

Status field
SVON

1D manitor field
HEB

SERVOPACK state

OFF

(Motor current
shut-off request)

OM
(Mormal operation)

SV _ON X SV _OFF st_om
Command | Command ! Command
0 0 1
1 0 0
HWEB state X BB state X Operation

Note: Even if the servomotor power is turned OFF by turning OFF the main circuit power, the HWBB status is retained
until a servo OFF command is received.
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(4) Related Commands

If the HWBB function is working with the /HWBB1 or /HWBB2 signal turned OFF, the setting of 10
monitoring field D10 (HBB) changes to 1, so the status of the upper level apparatus can be known by
looking at the setting of this bit.

If the status becomes HWBB status during the execution of the next command, a command warning is
issued. If a warning is given, clear the alarm to return to normal operational status. After stopping or
canceling the action command, using the sequence of commands to return to the HWBB status is
recommended.

Object Action Commands

Servo ON (SV_ON)

Interpolating (INTERPORATE)

Positioning (POSING)

Constant speed feed (FEED)

Interpolating with position detection function (LATCH)
External input positioning (EX_POSING)

Homing (ZRET)

(5) Error Detection in HWBB Signal

If only the /HWBB1 or /HWBB?2 signal is input, an A.Eb1 alarm (Safety Function Signal Input Timing Error)
will occur unless the other signal is input within 10 seconds. This makes it possible to detect failures, such
as disconnection of the HWBB signals.

/\ CAUTION

» The safety function signal input timing error alarm (A.Eb1) is not a safety-related part of a control system. Keep this
in mind in the system design.

(\\‘F
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(6) Connection Example and Specifications of Input Signals (HWBB Signals)

The input signals must be redundant. A connection example and specifications of input signals (HWBB
signals) are shown below.

signal is the source output. This is opposite to other signals described in this manual. To
avoid confusion, the ON and OFF status of signals for safety functions are defined as
IMPORTANT  follows:
ON: The state in which the relay contacts are closed or the transistor is ON and current
flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

0 For safety function signal connections, the input signal is the 0 V common and the output

- Connection Example

DRIVER
24V power
supply CN8
T Switch
o) /HWBB1
= - AL, LY ! u
Fuse i q E
! /HWBB1;) 3 Sl
: RS
Use a switch A ,«HWBBZ;! 6
that has micro-cumrent o ] -
contacts. Ll
/HWBBZ; | 5 G Sm(_

OV\J] ]

- Specifications

Signal Connector . .
Type N, Pin Number Setting Meaning
CNE-4 ON (closed) | Does not use the HWBB function. (normal operation)
/HWBB1 ) ; -
CN8-3 OFF (open) Uses the HWBB function. (motor current shut-off
Inout request)
npu
P CNB-6 ON (closed) | Does not use the HWBB function. (normal operation)
/HWBB2 ] i )
CN8-5 OFF (open) Uses the HWBB function. (motor current shut-off
request)
The input signals (HWBB signals) have the following electrical characteristics.
Items Characteristics Remarks
Internal Impedance 3.3kQ _

Operation Movable Volt- +11V1o+ 25V
age Range

Time from the /HWBB1 and /HWBB?2 signals are OFF to

Maximum Delay Time 20 ms the HWBB function operates.

(\\‘P
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4 Operation
If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB2 input signals on the two
channels, the power supply to the servomotor will be turned OFF within 20 ms (see below).

Within 20 ms
ﬁ%g; ON OFF (Motor current
(Normal operation) shut-off request)
DRIVER
State Normal operation >< HWBB state

Note 1.  The OFF status is not recognized if the total OFF time of the /HWBB1 and /HWBB?2 signals is 0.5 ms or shorter.
2. The status of the input signals can be checked using monitor displays. Refer to 7.5 Monitoring Safety Input
Signals.

(7) Operation with Utility Functions
The HWBB function works while the DRIVER operates in the utility function.

If any of the following utility functions is being used with the /HWBB1 and /HWBB?2 signals turned OFF, the
DRIVER cannot be operated by turning ON the /HWBB1 and /HWBB2 signals. Cancel the utility function
first, and then set the DRIVER to the utility function again and restart operation.

+ JOG operation (Fn002)
* Origin search (Fn003)
* Program JOG operation (Fn004)
+ Advanced autotuning (Fn201)
* EasyFFT (Fn206)
» Automatic offset-signal adjustment of motor current detection signal (FNOOE)
(8) Servo Ready Output (/S-RDY)
The servo ON (SV_ON) command will not be accepted in the HWBB state. Therefore, the servo ready

output will turn OFF. The servo ready output will turn ON if the servomotor power is OFF (set to BB state)
when both the /HWBB1 and /HWBB?2 signals are ON.

The following diagram shows an example where the main circuit power supply is turned ON, the Turn
Encoder Power Supply ON (SENS_ON) command is sent (with an absolute encoder), and no servo alarm

occurs.
e OFF
/HWBB1 ON (Motor current ON
/HWBB2 (Normal shut-off request) (Normal operation)
operation) i |
Servomotor ! ON E OFF
Power i :
i i
DRIVER H !
State Operating HWBB state : BB state
a |
/SRDY N OFF ON
4-58
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(9) Lock signal (/BK)

When the /HWBB1 or /HWBB?2 signal is OFF and the HWBB function operates, the lock signal (/BK) will turn
OFF. At that time, Pn506 (lock Reference - servo OFF delay time) will be disabled. Therefore, the servo-
motor may be moved by external force until the actual lock becomes effective after the lock signal (/BK)
turns OFF.

A CAUTION

* The lock signal is not a safety-related part of a control system. Be sure to design the system so that the
system will not be put into danger if the lock signal fails in the HWBB state. Moreover, if a servomotor with
a lock is used, keep in mind that the lock for the servomotor is used only to prevent the movable part from
being moved by gravity or an external force and it cannot be used to lock the servomotor.
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(10) Dynamic Brake

If the dynamic brake is enabled in Pn001.0 (Stopping Method for Servomotor after SV_OFF Command is
Received), the servomotor will come to a stop under the control of the dynamic brake when the HWBB
function works while the /HWBB1 or /HWBB2 signal is OFF.

/A CAUTION

* The dynamic brake is not a safety-related part of a control system. Be sure to design the system so that
the system will not be put into danger if the servomotor coasts to a stop in the HWBB state. Usually, use a
sequence in which the HWBB state occurs after the servomotor is stopped using the reference.

« If the application frequently uses the HWBB function, do not use the dynamic brake to stop the servomo-
tor. Otherwise element deterioration in the DRIVER may result. To prevent internal elements from
deteriorating, use a sequence in which the HWBB state occurs after the servomotor has come to a stop.

(11) Servo Alarm Output Signal (ALM)
In the HWBB state, the servo alarm output signal (ALM) is not sent.
4.9.2 External Device Monitor (EDM1)

The external device monitor (EDM1) functions to monitor failures in the HWBB function. Connect the monitor
to feedback signals to the safety function device.

Note: To meet the performance level d (PLd) in EN 1SO13849-1, the EDM signal must be monitored by a host PC or PLC...etc.

If the EDM signal is not monitored by a host PC or PLC...etc, the system only qualifies for the performance level ¢
(PLc).

- Failure Detection Signal for EDM1 Signal
The relation of the EDM1, /HWBB1, and /HWBB2 signals is shown below.

Detection of failures in the EDM1 circuit can be checked using the following four status of the EDM1 signal
in the table. Failures can be detected if the failure status can be confirmed, e.g., when the power supply

is turned ON.
Signal .
Name Logic
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON

/N\ WARNING

« The EDML1 signal is not a safety output. Use it only for monitoring a failure.
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(1) Connection Example and Specifications of EDM1 Output Signal

Connection example and specifications of EDM1 output signal are explained below.

signal is the source output. This is opposite to other signals described in this manual. To
avoid confusion, the ON and OFF status of signals for safety functions are defined as fol-
IMPORTANT  1ows:
ON: The state in which the relay contacts are closed or the transistor is ON and current
flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

Q For safety function signal connections, the input signal is the 0 V common and the output

- Connection Example

EDM1 output signal is used for source circuit. EDM1 output signal can’t use for sink circuit.

DRIVER Host controller

24-V power supply

8 | EDM1+ '—T—

-I-L‘\a EDM1-

7
e CHE I
S.L.S: —-DK:_
oV
- Specifications
Signal Connector 3 g
Type Name Pin Number I Meaning
ON (closed) Both the /[HWBB1 and the /[HWBB?2 signals are working
CN8-8 normally.
Output EDM1 _ .
CN8-7 OFF (open) | T1e/HWBBL signal, the /HWBB2 signal or both are not
P working normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristics Remarks
Maximum Allowable Voltage 30 vDC —
Maximum Current 50 mADC —
Maximum Voltage Drop at ON 10V \ngoAItage between EDM1+ and EDM1- when current is 50
Maximum Delay Time 20 ms Time fr(_)m the change in /HWBB1 or /[HWBB?2 until the
change in EDM1
4-61
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4.9.3 Application Example of Safety Functions
An example of using safety functions is shown below.

(1) Connection Example

In the following example, a safety unit is used and the HWBB function operates when the guard opens.

|
Guard é’_”‘_“i"ﬂ&"
ks Safety unit GISX-BC202
A ®[ | manufactured by OMRON Corp.

Fuse

Output

DRIVER
524514
) CNE
(VB! 41— u
L —
i — weer- | o [ st
N
JHWEB2+ J_r,':
»(“
1 HwWBB2- | 5 s N 8
EDMi+ ) 8 |
Y )‘_i
@
EDM1- ﬁje} —

When a guard opens, both of signals, the /HWBB1 and the /HWBB2, turn OFF, and the EDM1 signal turns
ON. Since the feedback is ON when the guard closes, the safety unit is reset, and the /HWBB1 and the /
HWBB2 signals turn ON, and the operation becomes possible.

Note: The EDML1 signal is used as a sourcing output. Connect the EDM1 so that the current flows from EMD1+ to EMD1-.
(2) Failure Detection Method

In case of a failure such as the /HWBB1 or the /HWBB2 signal remains ON, the safety unit is not reset

when the guard closes because the EDM1 signal keeps OFF. Therefore starting is impossible, then the
failure is detected.

In this case, an error in the external device, disconnection or short-circuiting of the external wiring, or a
failure in the DRIVER must be considered. Find the cause and correct the problem.
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(3) Procedure

| 1 |Rer_1u55ttuup5nu1&guard.

‘When the servomaotor is operating, the host
2 controller stops the senvomaotor and sends
the servo OFF command {(SY_OFF).

|

| 3 | Open the guard and enter.

|

The /HWEB1 and /HWBB2 signals are
4 | OFF and HWBB function operates.
(The operation in the guard is available.)

|

After completing the operation, leave and
close the guard.

|

The host controller sends the servo ON com-
6 | mand (SV_ON).

4.9.4 Confirming Safety Functions

When starting the equipment or replacing the DRIVER for maintenance, be sure to conduct the following
confirmation test on the HWBB function after wiring.

* When the /HWBB1 and /[HWBB?2 signals turn OFF, check that the digital operator displays "Hbb" and that
the servomotor does not operate.

« Check with the display of the feedback circuit input of the connected device to confirm that the EDM1
signal is OFF while in normal operation.

(\\‘%
ga
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4.9.5 Connecting a Safety Function Device
Connect a safety function device using the following procedure.

1. Remove the servomotor connection terminal connector while pressing the lock.
Applicable DRIVERs: LECYM2-V5, V7, V8

For DRIVER models not listed above, it is not necessary to remove the servomotor connection terminal
connector. Go to step 2.

Enlarged View

2.Remove the servomotor
connection terminal connector
while pressing the lock.

1. Press the lock. \~"

Servomotor connection
Lock terminal connector

2. Remove the safety function’s jumper connector from CN8.

Enlarged View

Safety function's Hold the jumper connector with
UM per connector two fingers and pull it out.

3.  Connect a safety function device to CN8.

Note: When not using the safety function, use the DRIVER with the safety function’s jumper connector inserted in CN8.
If the DRIVER is used without the jJumper connector inserted into CN8, no current will flow to the servomotor and
no torque will be output.
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4.9.6 Precautions for Safety Function

/\ WARNING

+ To check that the HWBB function satisfies the safety requirements of the system, be sure to conduct
arisk assessment of the system.

Incorrect use of the machine may cause injury.

» The servomotor rotates if there is external force (e.g., gravity in a vertical axis) when the HWBB
function is operating. Therefore, use an appropriate device independently, such as a mechanical
brake, that satisfies safety requirements.

Incorrect use of the machine may cause injury.

» While the HWBB function is operating, the motor may rotate within an electric angle of 180° or less
as a result of a DRIVER failure. Use the HWBB function for applications only after checking that the
rotation of the motor will not result in a dangerous condition.

Incorrect use of the machine may cause injury.

» The dynamic brake and the lock signal are not safety-related parts of a control system. Be sure to
design the system that these failures will not cause a dangerous condition when the HWBB function
operates. Incorrect use of the machine may cause injury.

» Connect devices meeting safety standards for the signals for safety functions.

Incorrect use of the machine may cause injury.

« If the HWBB function is used for an emergency stop, turn OFF the power supply to the servomotor
with independent electric or mechanical parts.

Incorrect use of the machine may cause injury.

+ The HWBB function does not shut off the power to the DRIVER or electrically isolate it. Take
measures to shut off the power to the DRIVER when performing maintenance on it.

Failure to observe this warning may cause an electric shock.
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5 Adjustment
5.1 Type of Adjustments and Basic Adjustment Procedure

This section describes type of adjustments and the basic adjustment procedure.

5.1.1 Adjustments
Adjustments (tuning) are performed to optimize the responsiveness of the DRIVER. The responsiveness

is determined by the servo gain that is set in the DRIVER.

The servo gain is set using a combination of parameters, such as speed loop gain, position loop gain,
filters, friction compensation, and moment of inertia ratio. These parameters influence each other.
Therefore, the servo gain must be set considering the balance between the set values.

Generally, the responsiveness of a machine with high rigidity can be improved by increasing the servo
gain. If the servo gain of a machine with low rigidity is increased, however, the machine will vibrate and
the respon- siveness may not be improved. In such case, it is possible to suppress the vibration with a
variety of vibration suppression functions in the DRIVER.

The servo gains are factory-set to appropriate values for stable operation. The following utility function
can be used to adjust the servo gain to increase the responsiveness of the machine in accordance with the
actual con- ditions. With this function, parameters related to adjustment above will be adjusted
automatically and the need to adjust them individually will be eliminated.

This section describes the following utility adjustment functions.

Utility Function for outline Applicable Control
Adjustment Method
Tuning-less This function is enabled when the factory settings are used. This func-
Levels Setting tion can be used to obtain a stable response regardless of the type of | Speed and Position
(Fn200) machine or changes in the load.
The following parameters are automatically adjusted using internal
references in the DRIVER during automatic operation.
+ Moment of inertia ratio
Advanced Autotuning | ¢ Gains (position loop gain, speed loop gain, etc.) .
(Fn201) » Filters (torque reference filter, notch filter) Speed and Position
« Friction compensation
« Anti-resonance control adjustment function
« Vibration suppression function
The following parameters are automatically adjusted with the position
reference input from the host controller while the machine is in opera-
tion.
Advanced Autotuning | * Gains (position loop gain, speed loop gain, etc.) Positi
by Reference (Fn202) | * Filters (torque reference filter, notch filter) osttion
« Friction compensation
« Anti-resonance control adjustment function
+ Vibration suppression function
The following parameters are manually adjusted with the position or
speed reference input from the host controller while the machine is in
) operation.
E'):r:az-g?z)a)rameter Tuning | . Gains (position loop gain, speed loop gain, etc.) Speed and Position
« Filters (torque reference filter, notch filter)
« Friction compensation
« Anti-resonance control adjustment function
Anti-Resonance
Control Adjustment This function effectively suppresses continuous vibration. Speed and Position
Function (Fn204)
Vibration Suppression | This function effectively suppresses residual vibration if it occurs Positi
X o osition
Function (Fn205) when positioning.
5-2
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5.1.2 Basic Adjustment Procedure

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

( Start adjusting servo gain, )

y
(1)Adjust using Tuning-less Function.
Runs the servomotor without any adjustments,
Refer to 5.2 Tuning-less Function.

Results OK? Completed.

(2) Adjust using Advanced Autotuning.

Automatically adjusts the moment of inertia ratio. gains. and filters
with intemnal references in the !driver.

Referto 5.2 Advanced Autonming (Fn201).

Results OK?

(3) Adjust using Advanced Autotuning by Reference.
Automatically adjusts gains and filters with user reference inputs,

Refer to 5.4 Advanced Autotuning by Reference (Fn202).

Completed.

No

(4) Adjust using One-parameter Tuning.
> Manually adjusts gains and filters.
Position loop gain, speed loop gain, filters, and friction compensation
adjustments are available,
Referto 5.5 One-parameter Tuning (Fn203).

Yes
Completed.

No

Continuous vibration occurs.

Reduce the vibration using Anti-resonance Control Adjustment Function.
Refer to 5.6 Anfi-Resonance Conirol Adjustment Function (Fn204}.

Residual vibration occurs at positioning.

Reduce the vibration using Vibration Suppression Function,
Referto 3.7 Tibration Suppression Function (Fn203).

Results OK?

Completed.

5-3
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5.1.3 Monitoring Operation during Adjustment

Check the operating status of the machine and signal waveform when adjusting the servo gain.
Connect a mea- suring instrument, such as a memory recorder, to connector CN5 analog monitor
connector on the DRIVER to monitor analog signal waveform.

The settings and parameters for monitoring analog signals are described in the following sections.

(1) Connector CN5 for Analog Monitor

To monitor analog signals, connect a measuring instrument with cable (YASKAWA CONTROLS CO.,
LTD) to the connector CN5. )
B Connection Example

JZSP- :
Measuring
Black White Probe
lack Black - |
White Probe GND | Measuring
i Instrument
I~CN5 Red Red Mo
Black |
Probe GND
& Measuring instrument is not included.
Line Color Signal Name Factory Setting
White Analog monitor 1 Torque reference: 1 V/100% rated torque
Red Analog monitor 2 Motor speed: 1 /1000 min™t ™
Black (2 lines) GND Analog monitor GND: 0 V

(2) Monitor Signal

The shaded parts in the following diagram indicate analog output signals that can be monitored.

DRIVER
Torque | [ Speed feedforward ] | Torque feadforward ]
reference [ 1 H
Spead | Position reference speed |§ Speed referance
reference r ! H
»| Speed r{  Position [Acive gan] | Torque |
" | conversion i| ampiifier amror Act:veg'dn reference
Bosit Position loop ! | ! m
osition i i i L
reference _ |Blectonic faciash | * .+ | Error : " |speed [ TY T | cument
L_| "] gear -’oompensam"’_ counter Kp - bop O bop \M Load
] . ~ [ (WVIW) /
i m : |Exierml eng:der spead] *
i > —|Elecronic e Motor l:’md _____ e ’ Ch2 L External
| S = 1y 6w &
i Eror cotwansn Ti L 3t
E counter i
1 i *
: ---{Position emor | Emor Mator - load Speed
i 7| counter [ | position error cone«ersion CN31
i “==Pasifoning H I_l
: complatad i J'.
!_______________ Completion of posifon
reference
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The following signals can be monitored by selecting functions with parameters Pn006 and Pn007. Pn006 is
used for analog monitor 1 and Pn007 is used for analog monitor 2.

Description
Parameter - = -
Monitor Signal Unit Remarks

n.A A00

[Pn007 - L1

Factory Motor rotating speed 1 V/1000 min _

Setting]

n.o@ao01 Speed reference 1 V/1000 mint -

n.0 A02

[Pn006 Torque reference 1 V/100% rated torque _

Factory

Setting]

n.AA03 |Position error 0.05 V/1 reference unit | 0 V at speed/torque control

n.0 004 Position amplifier error 0.Q5 V/1 encoder pulse | Position error after electronic
unit gear conversion

n.aAa05 Position reference speed 1 V/1000 mint —

Pn006
pnoo7 |N-HH06 Reserved (Do not change.) — _

n.omQao7 Motor-load position error 0.01 V/1 reference unit —
Positioning completed:

n.0 008 Positioning completed 5 V_ o Completion indicated by out-
Positioning not com- put voltage.
pleted: 0 V

n.0 @09 | Speed feedforward 1 /1000 mint -

n.AA0A |Torque feedforward 1V/100% rated torque —

n.0C0B . - 1stgain: 1V Gain type indicated by output

Active gain 2nd gain: 2 V voltage.
n.000C . . Completed: 5V Completion indicated by out-
Completion of position reference Not completed: 0 V/ putvoltage.
n.0EA0D | External encoder speed 1V/1000 mint Value at motor shaft

*1.Refer to 5.8.1 Switching Gain Settings for details.
(3) Setting Monitor Factor

The output voltages on analog monitors 1 and 2 are calculated by the following equations.

Analog monitor 1 output voltage = (-1) X g/ Signal selection X Multiplier + Offset voltage [V]
\ (Pn006=n.00000) (Pn552)

Analog monitor 2 output voltage = (-1) X / Signal selection x Multiplier + Offset voltage [V]
\(Pn007=n.00DD) (Pn553)

<Example>

Analog monitor output at n. @ B 00 (motor rotating speed setting)

(Pn550)

p SRR N T g

(Pn551)



When multiplier is set to = 1:

Analog monitor

output voltage [V]

Motor speed

-6000

-GV p—————-

(4) Related Parameters

[min1]

5 Adjustments

When multiplier is set to = 10:

Analog monitor
output voltage[V]

g

------ +10 V (approx.)

+8 v

+HB WV

-800 -600 .
[ '
BV

=10V (approx ) [~

+600 +800 Motor speed

[min]

Mote: Linear effective range: within £ 8V
Output resolution: 16-bit

Use the following parameters to change the monitor factor and the offset.

Analog Monitor 1 Offset Voltage [Speed | [Position] [Torque] I
Classification
Pn550 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [Speed ] [Position ] [Torque] e
Classification
Pn551 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
. o sooed| Post oo -
Analog Monitor Magnification (X 1) [Speed | [Position]| [Torque] Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 X 0.01 100 Immediately Setup
. o — =
Analog Monitor Magnification (x 2) [Speed| [Position | [Torque] Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 X 0.01 100 Immediately Setup
5-6
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5.1.4 Safety Precautions on Adjustment of Servo Gains

/\ CAUTION

If adjusting the servo gains, observe the following precautions.
« Do not touch the rotating section of the servomotor while power is being supplied to the motor.
- Before starting the servomotor, make sure that the DRIVER can come to an emergency stop at any time.
 Make sure that a trial operation has been performed without any trouble.
* Install a safety brake on the machine.

(1)

(2)

3)

Set the following protective functions of the DRIVER to the correct settings before starting to adjust
the servo gains.

Overtravel Function
Set the overtravel function. For details on how to set the overtravel function, refer to 4.3.2 Overtravel.

Torque Limit

The torque limit calculates the torque required to operate the machine and sets the torque limits so
that the out- put torque will not be greater than required. Setting torque limits can reduce the
amount of shock applied to the machine when troubles occur, such as collisions or interference. If a
torque limit is set lower than the value that is needed for operation, overshooting or vibration can
be occurred.

For details, refer to 4.6 Limiting Torque.

Excessive Position Error Alarm Level

The excessive position error alarm is a protective function that will be enabled when the DRIVER is
used in position control.

If this alarm level is set to a suitable value, the DRIVER will detect an excessive position error and
will stop the servomotor if the servomotor does not operate according to the reference. The position
error indicates the difference between the position reference value and the actual motor position.

The position error can be calculated from the position loop gain (Pn102) and the motor speed with
the follow- ing equation.

l\‘lolorSpcchmin'll _ Encoder Resolution*! ~ Pn210
60 Pn102 [0.1/5)/10*2 " Pn20E

Position Error [reference unit] =

- Excessive Position Error Alarm Level (Pn520 [1 reference unit])
Max. Motor Speed [min’l] __Encoder Resolution”! Pn210
60 * T Pnl02 [0.1/5Y102 * Pn20E

Pn520 > x(1.2t02)

*1.  Referto4.4.3 Electronic Gear.
*2. To check the Pn102 setting, change the parameter display setting to display all parameters (Pn00B.0 = 1).

At the end of the equation, a coefficient is shown as "X (1.2 to 2)." This coefficient is used to add a
margin that prevents a position error overflow alarm (A.d00) from occurring in actual operation of the
servomotor.

Set the level to a value that satisfies these equations, and no position error overflow alarm (A.d00) will
be generated during normal operation. The servomotor will be stopped, however, if it does not operate
according to the reference and the DRIVER detects an excessive position error.

The following example outlines how the maximum limit for position deviation is calculated. These
conditions apply.

« Maximum speed = 6000

« Encoder resolution = 1048576 (20 bits)

+Pn102 = 400

« Pn210/Pn20E = 1/1
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Under these conditions, the following equation is used to calculate the maximum limit (Pn520).

) 6000 1048576 |
Pn520 = X ———— x— %2
60 400/10 1
= 2621440 x2

5242880 (The factory setting of Pn520)
If the acceleration/deceleration of the position reference exceeds the capacity of the servomotor,
the servomo- tor cannot perform at the requested speed, and the allowable level for position error
will be increased as not to satisfy these equations. If so, lower the level of the
acceleration/deceleration for the position reference so that the servomotor can perform at the
requested speed or increase the excessive position error alarm level (Pn520).

= Related Parameter

Excessive Position Error Alarm Level [ Position |
[Position | Classification
Pn520 Setting Range Setting Unit Factory Setting When Enabled
1t0 1073741823 1 reference unit 5242880 Immediately Setup

= Related Alarm

Alarm .
Display Alarm Name Meaning
A.d00 Position Error Overflow | Position errors exceeded parameter Pn520.

(4) Vibration Detection Function

Set the vibration detection function to an appropriate value with the vibration detection level
initialization (FNO1B). For details on how to set the vibration detection function, refer to 6.15
Vibration Detection Level Initialization (FN01B).

(5) Excessive Position Error Alarm Level at Servo ON

If position errors remain in the error counter when turning ON the servomotor power, the
servomotor will move and this movement will clear the counter of all position errors. Because the
servomotor will move sud- denly and unexpectedly, safety precautions are required. To prevent
the servomotor from moving suddenly, select the appropriate level for the excessive position error
alarm level at servo ON (Pn526) to restrict opera- tion of the servomotor.

-Related Parameters

Excessive Position Error Alarm Level at Servo ON o
Classification

Pn526

Setting Range Setting Unit Factory Setting When Enabled
110 1073741823 1 reference unit 5242880 Immediately Setup
Excessive Position Error Warning Level at Servo ON o
Classification
Pn528 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 1% 100 Immediately Setup
Speed Limit Level at Servo ON o
Classification
Pn529 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min? 10000 Immediately Setup
5-8



Related Alarms
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Alarm Dis- i
play Alarm Name Meaning

Position Error Overflow This alarm occurs if the servomotor power is turned ON when the position

A.d01 error is greater than the set value of Pn526 while the servomotor power is
Alarm at Servo ON OFE

When the position errors remain in the error counter, Pn529 limits the speed

Position Error Overflow | if the servomotor power is turned ON. If Pn529 limits the speed in such a

A.d02 Alarm by Speed Limit at | state, this alarm occurs when position references are input and the number of

Servo ON

position errors exceeds the value set for the excessive position error alarm

level (Pn520).

When an alarm occurs, refer to 9 Troubleshooting and take the corrective actions.



5.2 Tuning-less Function

5 Adjustments

The tuning-less function is enabled in the factory settings. If resonance is generated or
excessive vibration occurs, refer to 5.2.2 Tuning-less Levels Setting (Fn200) Procedure and

change the set value of Pn170.2 for the rigidity level and the set value in Pn170.3 for the load

level.

/\ CAUTION

» The tuning-less function is enabled in the factory settings. A sound may be heard for a moment when
the SV_ON command is received for the first time after the servo drive is mounted to the machine. This
sound does not indicate any problems; it means that the automatic notch filter was set. The sound will
not be heard from the next time the SV_ON command is received. For details on the automatic notch
filter, refer to (3) Automatically Setting the Notch Filter on the next page.

« The servomotor may vibrate if the load moment of inertia exceeds the allowable load value. If vibration
occurs, set the mode to 2 in Fn200 or lower the adjustment level.

5.2.1 Tuning-less Function

The tuning-less function obtains a stable response without manual adjustment regardless of the

type of machine or changes in the load.

(1) Enabling/Disabling Tuning-less Function

The following parameter is used to enable or disable the tuning-less function.

Parameter Meaning When Enabled | Classification
naoQAo Disables tuning-less function.
nAAAl . .
[Factory setting] Enables tuning-less function.
Pn170 n.ooon After restart Setup
i . Used as speed control.
[Factory setting]
noo1lm Used as speed control and host controller used as
position control.

(\\“."I
%*s
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(2) Application Restrictions

The tuning-less function can be used in position control or speed control. This function is not
available in torque control. The following application restrictions apply to the tuning-less
function.

Function Availability Remarks

Vibration detection level initialization

(Fn01B) Available -

« This function can be used when the
moment of inertia is calculated.
Available « While this function is being used, the
(Some conditions apply) tuning-less function cannot be used. After
completion of the autotuning, it can be

Advanced autotuning (Fn201)

used again.

Advanced autotuning by reference (Fn202) Not available -

One-parameter tuning (Fn203) Not available -

ﬁgrtli-(rgﬁggiiwce control adjustment func- Not available B

Vibration suppression function (Fn205) Not available -

While this function is being used, the tuning-

EasyFFT (Fn206) Available ::%Srigljgt(i:gr(: r;;: ?t?g (I)Etatgflilzjé?l'(,j .ié:gtﬁrbe used
again.

Friction compensation Not available -

Gain switching Not available -

Offline moment of inertia calculation * Not available Eri]sﬁb(;?ot?; 8“&‘;?3;9:;6?&?23%?! fslfrgﬂzgn
While this function is being used, the tuning-
less function cannot be used. After

Mechanical analysis* Available completion of the analysis, it can be used

again.

* Operate using SigmaWin+.

(\\‘ﬁ”
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(3) Automatically Setting the Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the
notch filter will be set when the tuning-less function is enabled.

5 Adjustments

Set this function to Not Auto Setting only if you do not change the notch filter setting
before executing tuning- less function.

Parameter Meaning When Enabled | Classification
n.ooo o Does not set the 2nd notch filter automatically with
utility function. . .
Pn460 _ _ _ — Immediately Tuning
n.e1QA Set the 2nd notch filter automatically with utility
[Factory setting] | function.

(4)

Tuning-less Level Settings

Two tuning-less levels are available: the rigidity level and load level. Both levels can be set in the
Pn170 parameter.

= Rigidity Level

Parameter Meaning When Enabled | Classification
n.oo0E A Rigidity level 0 (Level 0)
na1AA Rigidity level 1 (Level 1)
PN170 n.eE20H Rigidity level 2 (Level 2) Immediately Setup
n.A3AHA Rigidity level 3 (Level 3)
n.m400 Lo
[Factory setting] Rigidity level 4 (Level 4)
= Load Level
Parameter Meaning When Enabled | Classification
noEARA Load level : Low (Mode 0)
Pn170 niACH . Load level : Medium (Mode 1) Immediately Setup
[Factory setting] ’
n2EAA Low level : High (Mode 2)

(\\‘ﬁ”
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5.2.2 Tuning-less Levels Setting (FN200) Procedure

/\ CAUTION

» To ensure safety, perform the tuning-less function in a state where the DRIVER can come to an
emergency stop at any time.

The procedure to use the tuning-less function is given below.
Operate the tuning-less function from the SigmawWin+.
(1) Preparation

Check the following settings before performing the tuning-less function. If the settings are not correct, "NO-
OP" will be displayed during the tuning-less function.

« The tuning-less function must be enabled (Pn170.0 = 1).
« The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

« The test without a motor function must be disabled. (Pn00C.0 = 0).

(2) Operating Procedure with Sigma Win+
1. In the SigmaWin+ X-V component main window, click Setup and then Response Level Setting.

¥ Response Level Setting-Adj AXISS |

—Response Level Setting

Setthe responze level.
Laowver the lewvel until the viaration stops.

-

¥4 2

3

2

NT-

Campleted. | Cancel |

2. Click the setting arrows to adjust the response level so that the machine does not vibrate.

The factory setting is 4, the maximum level.
3. Click Completed to save the setting in the DRIVER.

(3) Alarm and Corrective Actions
The autotuning alarm (A.521) will occur if resonance sound is generated or excessive vibration
occurs during position control. In such case, take the following actions.

-Resonance Sound
In the SigmaWin+, reduce the setting of the Response level.

-Excessive Vibration during Position Control
Take one of the following actions to correct the problem.

5-13
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In the SigmaWin+, reduce the setting of the Response level.

Increase the setting of Pn170.3 (Load level) or reduce the setting of Pn170.2.

(4) Parameters Disabled by Tuning-less Function

5 Adjustments

When the tuning-less function is enabled in the factory settings, the settings of these parameters are not
avail- able: Pn100, Pn101, Pn102, Pn103, Pn104, Pn105, Pn106, Pn160, Pn139, and Pn408. These
gain-related parameters, however, may become effective depending on the executing conditions of the
functions specified in the following table. For example, if EasyFFT is executed when the tuning-less
function is enabled, the set- tings in Pn100, Pn104, Pn101, Pn105, Pn102, Pn106, and Pn103, as well as the
manual gain switch setting, will be enabled, but the settings in Pn408.3, Pn160.0, and Pn139.0 will be not

enabled.
Parameters Disabled by Tuning-less Function Related Functions and Parameters*
Mechanical
Torque Con- Easy | Analysis (Ver-
1) NENS FI N 937 trol FFT tical Axis
Mode)
Speed Loop Gain Pn100
2nd Speed Loop Gain Pn104 O O O
Speed Loop Integral Time Constant Pn101
Gain 2nd Speed Loop Integral Time Constant Pn105 X O O
Position Loop Gain Pn102
2nd Position Loop Gain Pn106 X O O
Moment of Inertia Ratio Pn103 O O 0O
F_riction Compensation Function Selec- Pn408.3
Advanced |tion X X X
Control i i
Anti resonance Control Adjustment PN160.0
Selection X X X
Ga'n.SW'tCh' Gain Switching Selection Switch Pn139.0
ing X X X

x  O: Parameter enabled
X Parameter disabled

(5) Tuning-less Function Type

The following table shows the types of tuning-less functions for the version of DRIVER software.

Software Version*

Tuning-less Type

Meaning

OO0OA or earlier

Tuning-less type 1

000B or later

Tuning-less type 2

The level of noise produced is lower than that of Type 1.

*Refer to "6.13 Product Information Display" for the confirm method of the software version.
The software version number of your DRIVER can be checked with Fn012.

Parameter Meaning When Enabled | Classification
n.A0O0A Tuning-less type 1
PnldF  honio . After restart Tuning
[Factory setting] Tuning-less type 2

(\\“."I
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5.2.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

« Parameters related to this function
These are parameters that are used or referenced when executing this function.

+ Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being
executed.

« Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi(;? :ﬁgg;ion Qﬁtg%ztéc
Pn170 Tuning-less Function Related Switch No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes

5-15
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5.3 Advanced Autotuning (Fn201)

This section describes the adjustment using advanced autotuning.

o

IMPORTANT

Advanced autotuning starts adjustments based on the set speed loop gain (Pn100).
Therefore, precise adjustments cannot be made if there is vibration when starting
adjustments. In this case, make adjustments after lowering the speed loop gain
(Pn100) until vibration is eliminated.

Before performing advanced autotuning with the tuning-less function enabled
(Pn170.0 = 1: Factory setting), always set Jcalc to ON to calculate the load moment of
inertia. The tuning-less function will automatically be disabled, and the gain will be set
by advanced autotuning.

With Jcalc set to OFF so the load moment of inertia is not calculated, "Error" will be
displayed on the panel operator, and advanced autotuning will not be performed.

If the operating conditions, such as the machine-load or drive system, are changed
after advanced autotuning, then change the following related parameters to disable
any values that were adjusted before performing advanced autotuning once again
with the setting to calculate the moment of inertia. If advanced autotun- ing is
performed without changing the parameters, machine vibration may occur, resulting
in damage to the machine.

Pn00B.0=1 (Displays all parameters.)

Pn140.0=0 (Does not use model following control.)

Pn160.0=0 (Does not use anti-resonance control.)

Pn408=n.0000 (Does not use friction compensation, 1st notch filter, or 2nd notch fil-
ter.)

5.3.1 Advanced Autotuning

Advanced autotuning automatically operates the servo system (in reciprocating movement in the
forward and reverse directions) within set limits and adjust the DRIVER automatically according
to the mechanical characteristics while the servo system is operating.

Advanced autotuning can be performed without connecting the host
controller. The following automatic operation specifications apply.

« Maximum speed: Rated motor speed X 2/3

« Acceleration torque: Approximately 100% of rated motor torque
The acceleration torque varies with the influence of the moment of inertia
ratio

(Pn103), machine friction, and external disturbance.

« Travel distance: The travel distance can be set freely. The distance is factory-set to a value
equivalent to 3 motor rotations.

Movement
Speed

‘R afare nce: j

Rated motor“
speed x 2/3

»

Rated motor

speed x 2/3

4

Rated motor
torque .
Apprax. 100%

Execute advanced autotuning
after a JOG operation b move
the position fo ensure a suitable

t: time

it Rated motor

torque.

Apprax. 100% Automatic operation

\\\‘ﬁ’"
ga

L. ime
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Advanced autotuning performs the following adjustments.

* Moment of inertia ratio

+ Gains (e.g., position loop gain and speed loop gain)

« Filters (torque reference filter and notch filter)

« Friction compensation

« Anti-resonance control

« Vibration suppression (Mode = 2 or 3)

Refer to 5.3.3 Related Parameters for parameters used for adjustments.

/\ CAUTION

» Because advanced autotuning adjusts the DRIVER during automatic operation, vibration or
over- shooting may occur. To ensure safety, perform advanced autotuning in a state where
the DRIVER can come to an emergency stop at any time.

(1)

(2)

3)

Preparation

Check the following settings before performing advanced autotuning.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of
the following conditions are not met.

* The main circuit power supply must be ON.

« There must be no overtravel.

* The servomotor power must be OFF.

« The control method must not be set to torque control.

« The gain selection switch must be in manual switching mode (Pn139.0 = 0).

« Gain setting 1 must be selected.

* The test without a motor function must be disabled (Pn00C.0 = 0).

« All alarms and warning must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

+ Jcalc must be set to ON to calculate the load moment of inertia when the tuning-less function
is enabled (Pn170.0 = 1: factory setting) or the tuning-less function must be disabled
(Pn170.0 = 0).

Note:
« If advanced autotuning is started while the DRIVER is in speed control, the mode will change to
position control automatically to perform advanced autotuning. The mode will return to speed control
after completing the adjustment. To perform advanced autotuning in speed control, set the mode to 1
(Mode = 1).

When Advanced Autotuning Cannot Be Performed

Advanced autotuning cannot be performed normally under the following conditions. Refer to 5.4
Advanced Autotuning by Reference (Fn202) and 5.5 One-parameter Tuning (Fn203) for details.

« The machine system can work only in a single direction.
When Advanced Autotuning Cannot Be Performed Successfully

Advanced autotuning cannot be performed successfully under the following conditions. Refer to
5.4 Advanced Autotuning by Reference (Fn202) and 5.5 One-parameter Tuning (Fn203) for
details.

» The operating range is not applicable.

« The moment of inertia changes within the set operating range.

» The machine has high friction.

« The rigidity of the machine is low and vibration occurs when positioning is performed.
» The position integration function is used.

« P control operation (proportional control) is used.

5-17
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Note:If a setting is made for calculating the moment of inertia, an error will result when P control operation
is selected using /V_PPI of OPTION field while the moment of inertia is being calculated.

« The mode switch is used.

Note:If a setting is made for calculating the moment of inertia, the mode switch function will be
disabled while the moment of inertia is being calculated. At that time, PI control will be used.
The mode switch function will be enabled after calculating the moment of inertia.

+ Speed feedforward or torque feedforward is input.

* The positioning completed width (Pn522) is too small.

width (Pn522). If the DRIVER is operated in position control (Pn000.1=1), set the
electronic gear ratio (Pn20E/Pn210) and positioning completed width (Pn522) to the
IMPORTANT actual value during operation. If the DRIVER is operated in speed control

(Pn000.1=0), set Mode to 1 to perform advanced autotuning.

» Unless the positioning completed signal (/COIN) is turned ON within approximately
3 seconds after positioning has been completed, "WAITING" will flash. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately
10 seconds, "Error" will flash for 2 seconds and tuning will be aborted.

0 » Advanced autotuning makes adjustments by referring to the positioning completed

Change only the overshoot detection level (Pn561) to finely adjust the amount of overshooting
without chang- ing the positioning completed width (Pn522). Because Pn561 is set by default to
100%, the allowable amount of overshooting is the same amount as that for the positioning
completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted to prevent overshooting the
positioning completed width. If the setting of Pn561 is changed, however, the positioning time
may be extended.

Overshoot Detection Level Speed Positi Torque
e osiion | [Torgue | Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0 to 100 1% 100 Immediately Setup

Restrictions When Using an Encoder

With this function, the following restrictions are applied in accordance with the version number
of the DRIVER software and the encoder being used.

20-bit Encoder
Software Version™ :
Mode Model Following
Control Type
Version 0007 or ear- *
lier Type 172
No restrictions

Version 0008 or lat- Type 1 or 2 [Factory
er setting]"

*1. The software version number of your DRIVER can be checked with Fn012. Refer to "6.13 Product Information
Display" for the confirm method of the software version.
*2. Position errors may result in overshooting when positioning. The positioning time may be extended if the
positioning

completed width (Pn522) is set to a small value.
*3.  Model following control type 2 can suppress overshooting resulting from position errors better than Type 1. If

compatibility with DRIVER version 0007 or earlier is required, use model following control type 1 (Pn14F.0 = 0).
The control related switch (Pn14F) was added to DRIVER software version 0008 or later.

Parameter Function When Enabled | Classification
n.aAgoAo Model following control type 1
Pn14F (n.AOO1 _ After restart Tuning
[Factory set- | Model following control type 2
ting]
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5.3.2 Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.
Advanced autotuning is performed from the SigmaWin+.

The operating procedure from the SigmaWin+ is described here.

5 Adjustments

/\ CAUTION

* When using the DRIVER with Jcalc = OFF (load moment of inertia is not calculated), be sure to set a
suitable value for the moment of inertia ratio (Pn103). If the setting greatly differs from the actual
moment of inertia ratio, normal control of the DRIVER may not be possible, and vibration may result.

* When using the MP2000 Series with phase control, select the mode = 1 (standard level). If 2
or 3 is selected, phase control of the MP2000 Series may not be possible.

(1) Operating Procedure

In the SigmaWin+ Z-V component main window, click Tuning and then click Tuning.

A WARNING

This function executes tuning for the Servopack. Using this function whils the matar is running i dangerous, Be
sure to carefully read the Sigmawin+ Operation Manual before executing this function. Special care must be

taken for the follovving.

X

=Safety Precautions=

The response speed may change considerably during tuning.

2. Confirm the safety of the areq adjoining the drive uni.
Before executing this function, always confivm that the ares within the motor motion range
andd direction iz clear for safe operstion. Provide protective devices to ensure safety in
the evert of overtraveling or other unexpected movement.

3. Alvvays confirm that thers is no position error befors running the motor,
Be sure to return to the origin snd reset the position prior to normal opersation,

4. When the momert of inertis (mass) idertification function iz used for a vertical axis,
check the safety of the system.
When the moment of inettia (mass) identification function is used for & vertical axis,
confirm that the axis level does not drop when the serva is turned off.

=Tuning Precautions:=
5. Set the moment of inertia (mass) ratio first.
The moment of intertia (mass) ratio must be set to achieve correct tuning.
Be sure to set the ratio. The setting can ke perfaormed from the Tuning window.

E . If wibration iz generated, execute custom tuning.
Losver the gain until there iz no vibration by executing custom tuning.

Mote: While tuning, you can resd the precautions relsted to the process.
Click the Precautions button provided in each tuning windav .

Execute I Cancel

1. Before executing thiz function, make sure that the emergency stop (power off) can be activated when needed,

Before executing this function, make sure that the emergency stop (povver off) can be activated when needed,

Running the mator without resetting the origin can lead to an overrun and iz extremely dangerous,

Click Execute. The Tuning main window appears.
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Precautions |

—Maomert of ineria (mass) ratio identificstion —————————————

Set the moment of inettia (mass) ratio befare
executing sutctuning.

P03 : Moment of Inertia Ratio

x|

Eciit
— Autotuning
Reference input from host contrallsr
% Position reference inpout
Autotuning

Mo reference input

3=

Acvanced sdustment |

Firizh |

- Moment of Inertia (Mass) Identification

Click Execute in the Tuning main window. The Condition Setting box will appear.

1. Setting the Conditions

5 Adjustments

Set the conditions for identifying moment of inertia (mass) in the Condition Setting box.

=
Ciondtion Hatersnzz Operation / .
Sethng = Tramarmizzion = Meazuremart = Wrks Razite
Flease set the lollowing conditions for Momert of Inertia dertiicatior, "59“""9 Hep
Heb I

Speed Loop Seitng

Prii0t S peed Loop Gah

|m |0.1Hz] Edit
Pri S peed Loop Integral Time Constant
|3UUU 0,07 me]

Referznce Selection

| 210001 2,50 tuins i)

j “ Confim

- Detaied Settinolimitation inoperatior)
— A | Aozslerabion
Id:;;Fcatlon lart laval - = ‘ oo 00
| e | | 5000.00 - 45336.62 ] (ol
Sp==d
/\ caution oo sficoo00
The Momznl of Inzrtia Ralio can nat be identficd [9.15-110000 ] [min1]
carrecly under the folowing cases
e Fnwing dislarce
1. when the toigues limit is actire ’—
Hlesse =22 the Setbhg Help in cecail £2.50 .
Ewzrube e sofbazre reses function, ar brn the power off (am-27) lakationl]
aivd then min afber completioen of execulion.
< Back | et > I Cancel I

Speed Loop Setting: Set the speed loop gain and integral time constant.

[Edit]

Click Edit to view the Speed Loop-Related Setting Change box.
Identification Start Level: Set the moment of inertia (mass) identification start level.

[Help]

Click Help to open the window for guidelines on the reference condition settings.
Reference Selection: Select the reference pattern for identifying the moment of inertia

(mass).

(Recommended method.)

Detailed Setting: Create the reference pattern for setting the moment of inertia (mass) by
changing the values with the slider or by directly entering the values.
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[Next>]
Click Next to view the Reference Transmission box.
[Cancel]
Click Cancel to return to the main window without changing the conditions.
[Confirm]
Click Confirm to view the reference wave.
R eference confirmation x|
Moving disterss 250 [t
— Dviving patterm
L ]
i)
L]
o
T
W Spaad foooon  [min-]
T1:Accelerstion Tima |5|:| [me]
TaCaretant-apead tima FIIIIIZI [me=]
Tod=l rmaeing time Fuu [me=]

2. Reference Transmission
Transfer the reference conditions to the DRIVER. Click Start in the Reference Transmission
box to begin the transfer.

Reference Tiansmission AXISHED

Canditon Rsference

N " Olper alicn # "
X e o "= ke Reals

M eesur=me

Trarsfening Fisference Condiionz o the Sevopack. Stail | Earre]

[Start]
Click to Start to transfer the reference conditions to the DRIVER. A progress bar displays
the progress status of the transfer.

[Cancel]
The Cancel button is available only during the transfer to the DRIVER. After the
transmission is finished, it is unavailable and cannot be selected.

[Next>]
The Next button is available if the data is transferred successfully. If an error occurs or if
the transmission is interrupted, it is unavailable and cannot be selected.
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5 Adjustments

Click Next to view the Operation/Measurement box.
[<Back]

Click Back to return to the Condition Setting box. The Back button is unavailable during a

data transfer.
[Cancel]

Click Cancel to stop processing and return to the main window.

After the data has been successfully transferred, click Next, and the Operation/
Measurement box appears.

3. Operation/Measurement

In the Operation/Measurement box, run and measure the actual motor. Measurements are
taken two to seven times and then verified. Run the motor and take measurements using the

following procedure.
1. Click Servo ON to turn on the servo power.

% Operation/Measurement AXIS#1 ll
gznﬂgon I ?F;:;ﬁ:i]ggon Ll E‘Ii?s‘?:iroe:n;nt b ite Results Precautions I
1Count [dentificationFwid Measurement. Prep. Complete
Servo OM/OFF operation Fiun

ﬁ ﬁ?ﬁ» | @“
Servo On Forward Reverse

Moment of Inertia B atio
prior to Identifying

=, =

Identified Morment of
Inertia R atio

[%]

0%

< Back | Hest > | Cancel |

2. Click Forward to take measurements by turning (moving) the motor forward. After the
measurements and the data transmission are finished, the following window appears.
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% Operation/Measurement AXIS#1

]
gznﬂgon I ?F;:;ﬁ:i]ggon i E‘Ii?s?ﬁlroe:n;nt e yfrite Results Precautions I
1Count |dentificationRev. Measurement.. Prep. Complete
Servo OM/OFF operation Fiun
Servo On Reverse

Moment of Inertia B atio

prior to Identifying
300 1]
Identified Morment of
Inertia R atio
I [%]
100%
¢ Back | Mewt s |

3. Click Reverse to take measurements by turning (moving) the motor in reverse. After the
measurements and the data transmission are finished, the following window appears.

% Operation/Measurement AXIS#1

b=
Some ey Heence e (PESON Wil Resuls Precautions _ |
2Count [dentificationFwid Measurement. Prep. Complete
Servo OMA0DFF operation Run
& &
Servo On Forward ‘ Reverse

toment of Inertia B atio
prior ko ldentifying

300 1%
Identified Moment of
Inertia R atio
I'I 15 1]
100%
< Back | HEwt > | H

4. Repeat steps 2 through 3 until all the measurements have been taken.

The actual number of times the measurements have been taken is displayed in the upper

left part on the screen.
The progress bar displays the percentage of data that has been transferred.1

5. After the measurement has been successfully completed, click Servo ON to turn to the

servo OFF status.
6. Click Next, and the Write Results box appears.

When Next is clicked without turning to the servo OFF status, the following message
appears.

\\\‘ﬁ"
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Moment of Inertia Ide |

& It turns the Servo CFF.

(04 I Cancel |

Click OK to turn to the servo OFF status.

4. Writing Results
In the Write Results box, set the moment of inertia (mass) ratio calculated in the operation/

measurement to the parameters.
Write Results AXISH#O

Condition . Fieference Operation

Setting = Tranzmission = M easurement it Results

Writes the Identified Moment of Inertia Ratio.

-4 i

Identified Moment of Inertia Ratio Pr103 : Moment of Inertia B atio

426 [%] > ID— [#]

< Each: | Eitnigkr I Cancel I

[Writing Results]
Click Writing Results to assign the value displayed in the identified moment of inertia
(mass) ratio to DRIVER parameter Pn103.
Pn103: Moment of Inertia (Mass) Ratio
Displays the value assigned to the parameter.
Click Write Results, and the new ratio calculated from the operation/measurement will
be displayed.
[<Back]
The Back button is unavailable.
[Cancel]
Click Cancel to return to the main window.
[Finish]
Click Finish, and a warning message appears reminding you to reset the origin position.
(No warning message appears when the Write Results box has been opened from the
Tuning main window.)

(\\“."‘
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x
A WARNING

Be sure to reset the position kefore normsl operstion.

Because the motor is driven by aninternal reference, be sure to perform
hame return and rezet the position prior to normal operation.

Performing servomator operation without reset is extremely dangerous as it
may lead to runaway, etc.

Click OK to return to the SigmaWin+ ©-V component Main window. If Pn103 (Moment of
Inertia (Mass) Ratio) has been changed, that new value will remain.

- Autotuning without Reference Input
To execute autotuning without using a reference input, use the following procedure.
1. Select the No reference input option under Reference input from host controller in the Tuning
main window, and then click Autotuning. The Autotuning-Setting Conditions box will appear.

Autotuning - Setting Conditions AXIS#1 ﬂ

Set conditions.

—Syvitching the losd moment of intertia (load mass) idertification

|1 & motment of inertia is not presumed. j

—Mode selection

|2:F0r positioning j

ollowing automstic adjustments can be executed: Model followving contral,

gain adjustment specialized for postioning will ke executed. In addition, the
otch fitter, anti-rezonance control, and vibration suppression.

—Mechanism selection

|2:Elall scresw mechanistn of inear motor j

wecutes adiustment sutable for relstively high-rigidity mechanizm, such as a
gl screwy o inear motor, Select this type if there is no applicable mechanism,

—Distance

The moving ranges from the current value is specified.

I a3 ¥ 1000 = ESUDD [reference units]
(-99990 - 99990)

o ﬁﬁ [Rotation]
[(Setting invalid range : -31 - 313

—Tuning parameters

I Start tuning using the default settings.

Mext = I Cancel |

2. Select whether or not to use the load moment of inertia (load mass) identification from the
Switching the load moment of inertia (load mass) identification box, the mode from the Mode
selection box, the mechanism from the Mechanism selection box, and enter the moving distance.
Then, click Next.

eCalculating Moment of Inertia
Select the mode to be used. Usually, set to the Moment of inertia calculated.

\\\‘ﬁ"
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5 Adjustments

eMode Selection
Select the mode.
Mode = 1: Makes adjustments considering response characteristics and stability (Standard
level).
Mode = 2: Makes adjustments for positioning [Factory setting].
Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.

eMechanism Selection
Select the mechanism according to the machine element to be driven. If there is noise or the
gain does not increase, bet- ter results may be obtained by changing the rigidity type.
Type = 1: For belt drive mechanisms (LEFB, LEJB)
Type = 2: For ball screw drive mechanisms [Factory setting] (LEY, LEFS, LEJS)

¢STROKE (Travel Distance) Setting
Travel distance setting range:
The travel distance setting range is from -99990000 to +99990000 [reference unit].
Specify the STROKE (travel distance) in increments of 1000 reference units.
The negative (-) direction is for reverse rotation, and the positive (+) direction is for forward
rotation.
Initial value: About 3 rotations

Notes:

eSet the number of motor rotations to at least 0.5; otherwise, "Error" will be displayed and the
travel distance cannot be set.

¢To calculate the moment of inertia and ensure precise tuning, it is recommended to set the
number of motor rotations to around 3.

When the Start tuning using the default settings. check box is selected in the Autotuning-Setting
Conditions box, tuning will be executed using the tuning parameters set to the default values.

i Z Autotuning - Automatic setting AXIS#1 X|
—Servo OMIOFF aperation
Waiting for execution [ —
Servo OR
O [ serwocrr ;
Oscillation level o)
— Tuning
Start tumirg
Gain search
bahaviour evaluation Eﬁ
Tuning completed Mode selection
t2: For postioning
Mechanism 2election
tz: Ball zcreyy mechanisim or inesr mator
Distance
Chniatch fitter ESDDD [reference units]
{O)antires Adj Ba [Rotstin]
@\-"ib Suppress
Precautions I = Back | Fimizh I Cancel

3. Click Servo ON. The following box will appear.
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Autotuning - Automatic setting AXIS#1

Waiting for execution

Distance
{DMotch fiter 5000 [reference units]
Oantires adj Bs [etetin]
@Vib Suppress
Precautions | = Back I Firist I Cancel |

—Servo OMIOFF operstion

5 Adjustments

Seryo OFF

@ I Servo Ob

— Tunirg

Start tuning

Mode selection

e

P:For postioning

Mechanism selection

Iz:ElaII zcresy mechanism ar linear motar

4. Click Start tuning. The motor will start rotating and tuning will commence.

;2 Autotuning - Automatic setting AXISz1

Waiting for execution

Oscillation level
measuremeant

Gain search
bahaviour evaluation

{Oiniotch fitter
Oantires Adi
Q\fib Suppress

Precautions I

x|

—Servo OMIOFF aperation
Servo OFF
@ I Seryvo Ok g
— Tuning

Mode selection

t2: For postioning

Mechanism 2election

tz: Ball zcreyy mechanisim or inesr mator

Distance

Geoon  Ireference units)
Ba  [Retation]

= Back | Firizt I Cancel

Vibration generated during tuning is automatically detected, and the optimum setting for the
detected vibration will be made. When the setting is complete, the LED indicator lamps (bottom
left of the box) of the functions used for the setting will light up.

5. When tuning is completed, click Finish. The results of tuning will be written in the parameters.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL X-V Component 4.6.3 Autotuning without Reference Input.

(\\‘ﬁ"
gfz



(2) Failure in Operation
When "NO-OP" Flashes on the Display

5 Adjustments

Probable Cause

Corrective Actions

The main circuit power supply was OFF.

Turn ON the main circuit power supply.

An alarm or warning occurred.

Remove the cause of the alarm or the warning.

Overtraveling occurred.

Remove the cause of the overtravel.

Gain setting 2 was selected by gain switching.

Disable the automatic gain switching.

The HWBB function operated.

Disable the HWBB function.

- When "Error" Flashes on the Display

Error

Probable Cause

Corrective Actions

The gain adjustment was not
successfully complet- ed.

Machine vibration is occurring or the posi-
tioning completed signal (/COIN) is turning
ON and OFF when the servomotor is
stopped.

1 Increase the set value for Pn522.
2 Change the mode from 2 to 3.

3 If machine vibration occurs, suppress the
vibration with the anti-resonance control
adjustment function and the vibration
suppression function.

An error occurred during the
calculation of the mo- ment
of inertia.

Refer to the following table =When an Error Occursduring Calculation of Moment of

Inertia.

Travel distance setting er- ror

The travel distance is set to approximately
0.5 rotation or less, which is less than the
min- imum adjustable travel distance.

Increase the travel distance. It is recom-
mended to set the number of motor rota-
tions to around 3.

The positioning complet- ed
signal (/COIN) did not turn
ON within approxi- mately
10 seconds after positioning
adjustment was completed.

The positioning completed width is too nar-
row or proportional control (P control) is
being used.

1 Increase the set value for Pn522.
2Set0to V_PPI in the OPTION field.

The moment of inertia cannot
be calculated when the
tuning-less func- tion was
activated.

When the tuning-less function was activat-
ed, Jcalc was set to the Moment of
inertia not calculated so the moment of
inertia was not calculated.

1 Turn OFF the tuning-less function.

2 Set to the Moment of inertia
calculated, so the moment of inertia
will be calculated.

(\\“."‘
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When an Error Occurs during Calculation of Moment of Inertia

The following table shows the probable causes of errors that may occur during the calculation of
the moment of inertia with the Moment of inertia calculated, along with corrective actions for

the errors.
Errglg)l?ls- Probable Cause Corrective Actions
The DRIVER started calculating the moment .
Errl of inertia, but the calculation was not 1 Increase the speed loop gain (Pr.1100).
completed. 2 Increase the STROKE (travel distance).
N Set the calculation value based on the machine specifi-
Err2 g%enng,?&%r:}e?fe":;irmrflggtgr?:d greatly and cations in Pn103 and execute the calculation with the
g : Jcalc set to OFF.
Er3 Low-frequency vibration was detected. Double the set value of the moment of inertia calculat-
ing start level (Pn324).
1) When using the torque limit, increase
- the torque limit.
Err4 The torque limit was reached.
e torque limit was reached )] Double the set value of the moment of
inertia calcu- lating start level (Pn324).
While calculating the moment of inertia, the - :
Err5 speed control was set to proportional control by Operate the DRIVER with PI control while calcu-

setting 1 to V_PPI in the OPTION field.

lating the moment of inertia.
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(3) Related Functions on Advanced Autotuning

This section describes functions related to advanced tuning.

-Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto

Setting.)
If this function is set to Auto Setting, vibration will be detected automatically during advanced autotuning and

the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning.

Parameter Function When Enabled | Classification
naooo Does not set the 1st notch filter automatically with
the utility function.
nemAAL - Sets the 1st notch filter automatically with the utility
[Factory setting] | function. ) i
Pn460 . . . Immediately Tuning
n.oooo Does not set the 2nd notch filter automatically with
the utility function.
noioQA Sets the 2nd notch filter automatically with the utility
[Factory setting] | function.

-Anti-Resonance Control Adjustment
This function reduces low vibration frequency, which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto
Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.ooom Does not use the anti-resonance control automatically
with the utility function. . .
Pn160 Immediately Tuning
n.oHoln Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

-Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)
When this function is set to Auto Setting, vibration will be automatically detected during advanced
autotuning and vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for vibration suppression before
executing advanced autotuning.

Note: This function uses model following control. Therefore, the function can be executed only if the mode is

setto2or3.
-Related Parameter
Parameter Function When Enabled | Classification
n.ooo o Does not use the vibration suppression function auto-
matically with the utility function. . .
Pn140 — - - - Immediately Tuning
n.e1lQA Uses the vibration suppression function automatically
[Factory setting] | with the utility function.
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-Friction Compensation
This function compensates for changes in the following conditions.

« Changes in the viscous resistance of the lubricant, such as the 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. The friction compensation
setting in Pn408.3 applies when the Mode is 1. The friction compensation function is always enabled
regardless of the friction compensation setting in Pn408.3 when the Mode is 2 or 3.

Mode

Fricion [Mode = 1] [Mode = 2] [Mode = 3]
Compensation
Selecting

n.0oARAA . . L

[F(;ctory Adjusted without the friction
Pn40s | setting] compensation function Adjusted with the friction | Adjusted with the friction

- - — compensation function compensation function
nionono Adjusted with the friction
compensation function

- Feedforward

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain
(Pn109), speed feedforward (VFF) input, and torque feedforward (TFF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF) input and
torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification
noER A Model following control is not used together with the
[Factory setting] | speed/torque feedforward input. . .
Pn140 - - - Immediately Tuning
nilonono Model following control is used together with the
speed/torque feedforward input.

Refer to 8 MECHATROLINK-11 Commands for details.

W

IMPORTANT

» Model following control is used to make optimum feedforward settings in the
DRIVER when model following control is used with the feedforward function.
Therefore, model following control is not normally used together with either the
speed feedfor- ward (VFF) input or torque feedforward (TFF) input from the host
controller. However, model following control can be used with the speed
feedforward (VFF) input or torque feedforward (TFF) input if required. An
improper feedforward input may result in over- shooting.
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5.3.3 Related Parameters

5 Adjustments

The following table lists parameters related to this function and their possibility of being changed

while exe- cuting this function or of being changed automatically after executing this function.

« Parameters related to this function
These are parameters that are used or referenced when executing this function.

« Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being

No : Parameters cannot be changed using SigmaWin+ while this

function is being executed.

executed.

+ Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%—ﬁ;ﬁgggon 'L}:L:]tgrgztisc
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
Pn531 Program JOG Movement Distance No No
Pn533 Program JOG Movement Speed No No
Pn534 Program JOG Acceleration/Deceleration Time No No
Pn535 Program JOG Waiting Time No No
Pn536 Number of Times of Program JOG Movement No No
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5.4 Advanced Autotuning by Reference (Fn202)

Adjustments with advanced autotuning by reference are described below.

-Advanced autotuning by reference starts adjustments based on the set speed loop
0 gain (Pnl100). Therefore, precise adjustments cannot be made if there is vibration
when starting adjustments. In this case, make adjustments after lowering the speed
IMPORTANT loop gain (Pn100) until vibration is eliminated.

5.4.1 Advanced Autotuning by Reference

Advanced autotuning by reference is used to automatically achieve optimum tuning of the
DRIVER in response to the user reference inputs from the PC or PLC etc.

Advanced autotuning by reference is performed generally to fine-tune the DRIVER after advanced
auto- tuning of the DRIVER has been performed.

If the moment of inertia ratio is correctly set to Pn103, advanced autotuning by reference can be
performed without performing advanced autotuning.

Movement
speed
== Reference

Reference
e

>

Response

Host controller

DRIVER

Advanced autotuning by reference performs the following adjustments.

« Gains (e.g., position loop gain and speed loop gain)
« Filters (torque reference filter and notch filter)

« Friction compensation

« Anti-resonance control

« Vibration suppression

Refer to 5.4.3 Related Parameters for parameters used for adjustments.

/A CAUTION

» Because advanced autotuning by reference adjusts the DRIVER during automatic operation, vibra-
tion or overshooting may occur. To ensure safety, perform advanced autotuning by reference in a state
where the DRIVER can come to an emergency stop at any time.
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(1) Preparation
Check the following settings before performing advanced autotuning by reference. The message
“NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

 The DRIVER must be in Servo Ready status (Refer to 4.8.4).

* There must be no overtravel.

* The servomotor power must be OFF.

« The position control must be selected when the servomotor power is ON.

* The gain selection switch must be in manual switching mode (Pn139.0 = 0).

« Gain setting 1 must be selected.

* The test without a motor function must be disabled. (Pn00C.0 = 0).

« All warnings must be cleared.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The tuning-Iless function must be disabled (Pn170.0 = 0).

(2) When Advanced Autotuning by Reference Cannot Be Performed
Successfully

Advanced autotuning by reference cannot be performed successfully under the following
conditions. If the result of autotuning is not satisfactory, perform one-parameter tuning (Fn203).
Refer to 5.5 One-parameter Tuning (Fn203) for details.

* The travel distance in response to references from the host controller is smaller than the set
positioning com- pleted width (Pn522).

+ The motor speed in response to references from the host controller is smaller than the set
rotation detection level (Pn502).

* The stopping time, i.e., the period while the positioning completed /COIN signal is OFF, is 10 ms
or less.

« The rigidity of the machine is low and vibration occurs when positioning is performed.
* The position integration function is used.

« P control operation (proportional control) is performed.

» The mode switch is used.

* The positioning completed width (Pn522) is too small.

pleted width (Pn522). Set the electronic gear ratio (Pn20E/Pn210) and positioning
completed width (Pn522) to the actual value during operation.

IMPORTANT * Unless the positioning completed signal (/COIN) is turned ON within approximately 3
seconds after positioning has been completed, "WAITING" will flash. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately 10
seconds, "Error" will flash for 2 seconds and tuning will be aborted.

0 » Advanced autotuning by reference starts adjustments based on the positioning com-

Change only the overshoot detection level (Pn561) to finely adjust the amount of overshooting

without chang- ing the positioning completed width (Pn522). Because Pn561 is set by default to

100%, the allowable amount of overshooting is the same amount as that for the positioning

completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted without any overshooting in

the posi- tioning completed width. If the setting of Pn561 is changed, however, the positioning time
may be extended.

Overshoot Detection Level [Speed| [Position]| [Torque] S
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
010100 1% 100 Immediately Setup
5-34
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(3) Restrictions When Using an Encoder
With this function, the following restrictions are applied in accordance with the version number of
the DRIVER software and the encoder being used.

Software Version™

20-bit Encoder

Mode

Model Following
Control Type

Version 0007 or ear-
lier

Version 0008 or lat-
er

No restrictions

Type 12

setting] "

Type 1 or 2 [Factory

*1.  The software version number of your DRIVER can be checked with Fn012.
Position errors may result in overshooting when positioning. The positioning time may be extended if the

*2.

positioning completed width (Pn522) is set to a small value.

*3.

5 Adjustments

The control related switch (Pn14F) was added to DRIVER software version 0008 or later.

Model following control type 2 can suppress overshooting resulting from position errors better than Type 1. If
compatibility with DRIVER version 0007 or earlier is required, use model following control type 1 (Pn14F.0 = 0).

Parameter

Function

When Enabled

Classification

n.AAA0

Model following control type 1

Pnl1l4F noool

[Factory setting]

Model following control type 2

After restart

Tuning

(\\‘ﬁ’"
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5 Adjustments

5.4.2 Advanced Autotuning by Reference Procedure
The following procedure is used for advanced autotuning by reference.

Advanced autotuning by reference is performed from the SigmaWin+.

/A\ CAUTION

* When using the MP2000 Series with phase control, select the mode = 1 (standard level). If 2 or
3 is selected, phase control of the MP2000 Series may not be possible.

(1) Operating Procedure

Set the correct moment of inertia ratio in Pn103 by using the advanced autotuning before
performing this pro- cedure.

In the SigmaWin+ Z-V component main window, click Tuning and then click Tuning.

- Moment of Inertia (Mass) Identification
It is the same as 5.3.2 Advanced Autotuning Procedure.

- Autotuning with Reference Input
1. Select the Position reference input option under Reference input from host controller in the
Tuning main window, and then click Autotuning. The Autotuning-Setting Conditions box will
appear.

i Autotuning - Setting Conditions AXIS#1 |

Set conditions .

—Mode selection

|2:For postioning j

ddition, the: follovwing automatic adiustments can be executed:
odel followving contral, notch fiter, anti-resonance contral, and

gain adjustment specialized for postioning will be executed. In
ibration suppression.

—Mechanism selection

|2:E|all scresw mechanism or lingar motar vI

uch az a ball screwy or linear motor. Select this type if there is no

xecutes adjustment sutable for relstively high-rigicity mechanizm,
pplicable mechanism.

—Tuning parameters

I Start tuning using the default settings.

Mext = I Cancel

2. Select the mode from the Mode selection combo box and the mechanism from Mechanism
selection combo box, and then click Next. The Autotuning-Moment of Inertia Ratio Setting box
will appear. When the Start tuning using the default settings. check box is selected in the
Autotuning-Setting Conditions box, tuning will be executed using tuning parameters set to the
default value.

-Mode Selection
Select the mode.
Mode = 1: Makes adjustments considering response characteristics and stability (Standard
level).

5-36
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5 Adjustments

Mode = 2: Makes adjustments for positioning [Factory setting].
Mode = 3: Makes adjustments for positioning, giving priority to overshooting
suppression.

*Type Selection
Select the type according to the machine element to be driven.
If there is noise or the gain does not increase, better results may be obtained by changing the
rigidity type.
Type = 1: For belt drive mechanisms (LEFB, LEJB)
Type = 2: For ball screw drive mechanisms [Factory setting] (LEY, LEFS, LEJS)

i'§ Autotuning - Moment of Inertia RatioSek 5[

A CAUTION

If Moment of Inertia Ratio is not correctly =et, vibration may be
genersted.

Iz Moment of Inertia Ratio correctly =et?

Pn103 : Moment of Inertia Ratio (0 - 20000)

Fog] (%]

= Back | Mext = I Cancel |

3. Enter the correct moment of inertia ratio and then click Next. The following window will appear.
iZ Autotuning - Automatic setting AXIS#1 |

— Tunirng

Waiting for execution
Turn the zervo on, input the reference from the host

controller, and then click the Start button.

Start tuning

Mode selection

P:For postioning

Cinlatch fitter Mechanism selection
{Dantires ad [2:Ball screw mechanism of linear motor
@\f‘ib SURRress

Precautions I = Back | Finizt | Cancel |

4. Turn the servo on and then input the reference from the host controller. Click Start tuning to
start tuning.

(\\‘ﬁ"
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i’ Autotuning - Automatic setting AXIS#1

Waiting for execution

— Tunirg

5 Adjustments

Executing tuning (Input the reference.]

Oscillation level
measurement

Cancel

Gain search
behaviour evaluation

Tuning completed
hiode =election
P:For postioning
Cinlatch fitter Mechanism selection
Ohantires ad [2:Ball screw mechanism of linear motor
@\f‘ib Suppress

Precautions I

= Back | Finizt |

Cance| |

Vibration generated during tuning is automatically detected and the optimum setting for the
detected vibration will be made. When setting is completed, the LED indicator lamps (bottom left

of the box) of the functions used for the setting will light up.

5. When tuning is complete, click Finish. The results of tuning will be written in the parameters.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL X-V Component 4.6.2 Autotuning with Reference Input.

(2) Failure in Operation
-When "NO-OP" Flashes on the Display

Probable Cause

Corrective Actions

The main circuit power supply was OFF.

Turn ON the main circuit power supply.

An alarm or warning occurred.

Remove the cause of the alarm or the warning.

Overtraveling occurred.

Remove the cause of the overtravel.

Gain setting 2 was selected by gain switching.

Disable the automatic gain switching.

HWBB operated.

Disable the HWBB function.

-When "Error" Flashes on the Display

Error

Probable Cause

Corrective Actions

The gain adjustment
was not successfully

completed.

Machine vibration is occurring or the posi-
tioning completed signal (/COIN) is turning
ON and OFF when the servomotor is
stopped.

3 Increase the set value for Pn522.
4 Change the mode from 2 to 3.

5 If machine vibration occurs, suppress the
vibration with the anti-resonance control
adjustment function and the vibration sup-
pression function.

The positioning complet-

ed signal

(/COIN) did not turn ON
within approximately 10
seconds after position-
ing adjustment was com-

pleted.

The positioning completed width is too nar-
row or proportional control (P control) is
being used.

3 Increase the set value for Pn522.
436t 0to V_PPI of OPTION field.

(\\\‘."‘
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-Related Functions on Advanced Autotuning by Reference
This section describes functions related to advanced autotuning by reference.
* Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to

Auto Setting.)

If this function is set to Auto Setting, vibration will be detected automatically during advanced
autotuning by reference, and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before
executing advanced autotuning by reference.

Parameter Function When Enabled | Classification
n.oEaEo Does not set the 1st notch filter automatically with
the utility function.
noBpQA1 Sets the 1st notch filter automatically with the utility
[Factory setting] | function. . .
Pn460 . . . Immediately Tuning
n.ooo o Does not set the 2nd notch filter automatically with
the utility function.
na1QA Sets the 2nd notch filter automatically with the utility
[Factory setting] | function.

* Anti-Resonance Control Adjustment
This function reduces low vibration frequency, which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to
Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced
autotuning by reference and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.ooon Does not use the anti-resonance control automatically
with the utility function. . .
Pn160 - - - Immediately Tuning
nAaQAl0a Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

* Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100
Hz that is generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to
Auto Setting.) When this function is set to Auto Setting, vibration will be automatically detected
during advanced autotuning by reference and vibration suppression will be automatically
adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for vibration suppression
before executing advanced autotuning by reference.

Note: This function uses model following control. Therefore, the function can be executed only if the mode is
setto 2 or 3.

-Related Parameters

Parameter Function When Enabled | Classification
n.aoa A Does not use the vibration suppression function auto-
Pn140 matically. — - - - Immediately Tuning
n.e1lQA Uses the vibration suppression function automati-
[Factory setting] | cally.

(\\“.ﬂ
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* Friction Compensation

This function compensates for changes in the following conditions.

« Changes in the viscous resistance of the lubricant, such as the 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

Conditions to which friction compensation is applicable depend on the mode. The friction
compensation set- ting in Pn408.3 applies when the mode is 1. Mode = 2 and Mode = 3 are
adjusted with the friction compensa- tion function regardless of the friction compensation setting
in P408.3.

Mode
Friction Mode = 1 Mode = 2 Mode =3
Compensation
Selecting
omr[A . . -

r[]F(;ctory Adjusted without the friction

Pnaog | setting] compensation function Adjusted with the friction Adjusted with the friction
_ . - compensation function compensation function
nioono Adjusted with the friction
compensation function

* Feedforward

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain
(Pn109), speed feedforward (VFF) input, and torque feedforward (TFF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF)
input and torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification
no0mQARA Model following control is not used together with the
[Factory setting] | speed/torque feedforward input. . .
Pn140 . _ _ Immediately Tuning
nloono Model following control is used together with the
speed/torque feedforward input.

Refer to 8 MECHATROLINK-11 Commands for details.

DRIVER when model following control is used with the feedforward function.
Therefore, model following control is not normally used together with either the

IMPORTANT speed feedfor- ward (VFF) input or torque feedforward (TFF) input from the host
controller. However, model following control can be used with the speed
feedforward (VFF) input or torque feedforward (TFF) input if required. An
improper feedforward input may result in over- shooting.

o * Model following control is used to make optimum feedforward settings in the

(\\“.ﬂ
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5.4.3 Related Parameters

5 Adjustments

The following table lists parameters related to this function and their possibility of being changed
while exe- cuting this function or of being changed automatically after executing this function.

« Parameters related to this function

These are parameters that are used or referenced when executing this function.

« Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being
executed. No : Parameters cannot be changed using SigmaWin+ while this

function is being executed.

 Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%ﬁ;ﬁgggon ilﬁ]tg%zféc
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pnl161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes

%“.ﬂ
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5 Adjustments

5.5 One-parameter Tuning (Fn203)

Adjustments with one-parameter tuning are described below.

5.5.1 One-parameter Tuning

One-parameter tuning is used to manually make tuning level adjustments during operation with a
position ref- erence or speed reference input from the PC or PLC etc.

One-parameter tuning enables automatically setting related servo gain settings to balanced
conditions by adjusting one or two tuning levels.

One-parameter tuning performs the following adjustments.

« Gains (e.g., position loop gain and speed loop gain)
« Filters (torque reference filter and notch filter)

« Friction compensation

« Anti-resonance control

Refer to 5.5.4 Related Parameters for parameters used for adjustments.

Perform one-parameter tuning if satisfactory response characteristics is not obtained with
advanced autotun- ing or advanced autotuning by reference.

To fine-tune each servo gain after one-parameter tuning, refer to 5.8 Additional Adjustment Function.

/N CAUTION

* Vibration or overshooting may occur during adjustment. To ensure safety, perform one-parameter
tuning in a state where the DRIVER can come to an emergency stop at any time.

(\\“."‘
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(1) Preparation

Check the following settings before performing one-parameter tuning.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the

following
conditions are not met.

* The test without a motor function must be disabled (Pn00C.0 = 0).
« The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

« The tuning-less function must be disabled (Pn170.0 = 0).
* The tuning mode must be set to 0 or 1 when performing speed control.
(2) Restrictions When Using an Encoder

With this function, the following restrictions are applied in accordance with the version number of
the DRIVER software and the encoder being used.

20-bit Encoder

Software Version™ S Model Following
Control Type

Version 0007 or ear- *

lier Type 1 ’

No restrictions

Version 0008 or lat- Type 1 or 2 [Factory
er setting] "™

*1. The software version number of your DRIVER can be checked with Fn012.
*2. Position errors may result in overshooting when positioning. The positioning time may be extended if the
positioning
completed width (Pn522) is set to a small value.
*3.  Model following control type 2 can suppress overshooting resulting from position errors better than

Type 1. If com-
patibility with DRIVER version 0007 or earlier is required, use model following control type 1
(Pn14F.0'= 0).
The control related switch (Pn14F) was added to DRIVER software version 0008 or later.
Parameter Function When Enabled | Classification
n.AARAO0 Model following control type 1

After restart Tuning

Pnl14F noonol
[Factory setting]

Model following control type 2
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5.5.2 One-parameter Tuning Procedure

The following procedure is used for one-parameter tuning.

There are the following two operation procedures depending on the tuning mode being used.

» When the tuning mode is set to 0 or 1, the model following control will be disabled and
one-parameter tun- ing will be used as the tuning method for applications other than
positioning.

» When the tuning mode is set to 2 or 3, the model following control will be enabled and it
can be used for tuning for positioning.

One-parameter tuning is performed from the SigmaWin+.

Make sure that the moment of inertia ratio (Pn103) is set correctly using advance autotuning
before beginning operation.

The following section provides the operating procedure from the SigmaWin+.

/\ CAUTION

* When using the MP2000 Series with phase control, select the tuning mode = 0 or
1. If 2 or 3 is selected, phase control of the MP2000 Series may not be possible.

(1)SigmaWin+ Operating Procedure
In the SigmaWin+ X-V component main window, click Tuning and then click Tuning.
Click Advanced adjustment in the Tuning main window, and then click Custom tuning in the
Tuning box that will appear. The Custom Tuning - Mode selection box will appear.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL -V Component 4.6.4 Custom Tuning.

- Setting the Tuning Mode 0 or 1
-Tuning Mode
Select the tuning mode. Select the tuning mode 0 or 1.
Tuning Mode = 0: Makes adjustments giving priority to stability.
Tuning Mode = 1: Makes adjustments giving priority to responsiveness.

- Type Selection

Select the type according to the machine element to be driven.

If there is noise or the gain does not increase, better results may be obtained by changing the
rigidity type.

Type = 1: For belt drive mechanisms (LEFB, LEJB)

Type = 2: For ball screw drive mechanisms [Factory setting] (LEY, LEFS, LEJS)

-Tuning Lebel

Change the tuning level.

Note: The higher the lebel, the greater the responsiveness will be. If the value is too large,
however, vibration will occur.

(\\“.ﬂ
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= Setting the Tuning Mode 2 or 3

- Tuning Mode

Select the tuning mode. Select the tuning mode 2 or 3.

Tuning Mode = 2: Enables model following control and makes adjustments for positioning.
Tuning Mode = 3: Enables model following control, makes adjustments for positioning, and
suppresses over- shooting.

- Type Selection

Select the type according to the machine element to be driven.

If there is noise or the gain does not increase, better results may be obtained by changing the
rigidity type.

Type = 1: For belt drive mechanisms (LEFB, LEJB)

Type = 2: For ball screw drive mechanisms [Factory setting] (LEY, LEFS, LEJS)

-FF Lebel, FB Lebel

Change the FF level and FB level.

Note: The higher the FF lebel, the positioning time will be shorter and the response will be
better. If the level is too high, however, overshooting or vibration may occur.
Overshooting will be reduced if the FB level is increased.

(\\“."‘
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Related Functions on One-parameter Tuning
This section describes functions related to one-parameter tuning.
Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically during
one-parameter tuning and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before
executing one- parameter tuning.

Parameter Function When Enabled | Classification
n.oomo Does not set the 1st notch filter automatically with
the utility function.
nemAaQl Sets the 1st notch filter automatically with the utility
[Factory setting] | function. . .
Pn460 . . . Immediately Tuning
n.oog o Does not set the 2nd notch filter automatically with
the utility function.
n.o1A A Sets the 2nd notch filter automatically with the utility

[Factory setting] | function.

Anti-Resonance Control Adjustment
This function reduces low vibration frequency, which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during
one-parameter tun- ing and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.ooon Does not use the anti-resonance control automatically
with the utility function. . .
Pn160 . _ _ Immediately Tuning
neEB1A Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

e  Friction Compensation
This function compensates for changes in the following conditions.
Changes in the viscous resistance of the lubricant, such as the 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
Conditions to which friction compensation is applicable depend on the tuning mode. The friction
compensa- tion setting in F408.3 applies when the mode is 0 or 1. Tuning Mode = 2 and Tuning Mode
= 3 are adjusted with the friction compensation function regardless of the friction compensation
setting in P408.3.
Mode
Friction Tuning Mode = 0 Tuning Mode = 1 Tuning Mode = 2 Tuning Mode = 3
Compensation
Selecting
noEmanQ Adjusted without the | Adjusted without the
[Factory friction compensation | friction compensation . ) ] )
setting] function function Adjusted with the Adjusted with the
Pn408 _ _ _ _ frictioncompensation | frictioncompensation
Adjusted with the Adjusted with the function function
nloHn frictioncompensation | frictioncompensation
function function
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+ Feedforward

If Pn140 is set to the factory setting and the tuning mode setting is changed to 2 or 3, the
feedforward gain (Pn109), speed feedforward (VFF) input, and torque feedforward (TFF) input

will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF)
input and torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification
o00on . . .
nF(e)xct Model following control is not used together with the
[ clory speed/torque feedforward input. . .
Pn140 |setting] Immediately Tuning
nioono Model following control is used together with the

speed/torque feedforward input.

Refer to 8 MECHATROLINK-11 Commands for details.

DRIVER when model following control is used with the feedforward function.
Therefore, model following control is not normally used together with either

IMPORTANT the speed feedfor- ward (VFF) input or torque feedforward (TFF) input from
the host controller. However, model following control can be used with the
speed feedforward (VFF) input or torque feedforward (TFF) input if required.
An improper feedforward input may result in over- shooting.

0 * Model following control is used to make optimum feedforward settings in the
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5.5.3 One-parameter Tuning Example

5 Adjustments

The following procedure is used for one-parameter tuning on the condition that the tuning mode is set to 2

or

3. This mode is used to reduce positioning time.

Step

Measuring Instrument Display Example

Operation

!
| ‘ Reference speed

| ( Positioning completed sign% |

Measure the positioning time after setting the moment of iner-
tia ratio (Pn103) correctly. Tuning will be completed if the
specifications are met here. The tuning results will be saved in
the DRIVER.

The positioning time will become shorter if the FF level is
increased. The tuning will be completed if the specifications
are met. The tuning results will be saved in the DRIVER. If
overshooting occurs before the specifications are met, go to
step 3.

Overshooting will be reduced if the FB level is increased. If the
overshooting is eliminated, go to step 4.

The graph shows overshooting generated with the FF level
increased after step 3. In this state, the overshooting occurs, but
the positioning settling time is shorter. The tuning will be com-
pleted if the specifications are met. The adjustment results are
saved in the DRIVER. If overshooting occurs before the
specifications are met, repeat steps 3 and 4.
If vibration occurs before the overshooting is eliminated, the
vibration will be suppressed by the automatic notch filter and
anti-resonance control.

Note: The vibration frequencies may not be detected if the

vibration is too small. If that occurs, forcibly detect the
vibration frequencies.

The adjustment results are saved in the DRIVER.
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5.5.4 Related Parameters
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The following table lists parameters related to this function and their possibility of being changed
while executing this function or of being changed automatically after executing this function.

 Parameters related to this function

These are parameters that are used or referenced when executing this function.

« Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being

executed. No : Parameters cannot be changed using SigmaWin+ while this

function is being executed.

+ Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%—ﬁ:ﬁgg;ion ,'-}:L;]tgrr]‘r;]aetisc
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No No
Pn146 Vibration Suppression 1 Frequency B No No
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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5.6 Anti-Resonance Control Adjustment Function (Fn204)

This section describes the anti-resonance control adjustment function.

5.6.1 Anti-Resonance Control Adjustment Function

The anti-resonance control adjustment function increases the effectiveness of the vibration
suppression after one-parameter tuning. This function is effective in supporting anti-resonance
control adjustment if the vibra- tion frequencies are from 100 to 1000 Hz.

This function rarely needs to be used because it is automatically set by the advanced autotuning or
advanced autotuning by reference input. Use this function only if fine-tuning is required, or
vibration detection is failed and readjustment is required.

Perform one-parameter tuning (Fn203) or use another method to improve the response
characteristics after performing this function. If the anti-resonance gain is increased with
one-parameter tuning performed, vibra- tion may result again. If that occurs, perform this
function again to fine-tune the settings.

/\ CAUTION

= |f this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is executed. Enable the function in a state where the machine can
come to an emergency stop at any time to ensure the safety operation of the machine.

= Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
executing the anti-resonance control adjustment function. 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.

detected for frequencies outside of this range, and instead, "F----" will be displayed. If
that occurs, use one-parameter tuning with tuning mode 2 selected to automatically
IMPORTANT  seta notch filter or use the vibration suppression function (Fn205).

 Vibration can be reduced more effectively by increasing the anti-resonance damping
gain (Pn163). The amplitude of vibration may become larger if the damping gain is
excessively high. Increase the damping gain from about 0% to 200% in 10% incre-
ments while checking the effect of vibration reduction. If the effect of vibration reduc-
tion is still insufficient at a gain of 200%, cancel the setting, and lower the control gain
using a different method, such as one-parameter tuning.

0 » This function detects vibration between 100 and 1000 Hz. Vibration will not be

(1) Before Performing Anti-Resonance Control Adjustment Function

Check the following settings before performing anti-resonance control adjustment function.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of
the following conditions are not met.

« The tuning-less function must be disabled (Pn170.0 = 0).
« The test without a motor function must be disabled (Pn00C.0 = 0).

« The control must not be set to torque control.
- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
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5 Adjustments

5.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

With this function, an operation reference is sent, and the function is executed while vibration is
occurring.

Anti-resonance control adjustment function is performed from the SigmaWin+. The following
methods can be used for the anti-resonance control adjustment function.

« Using anti-resonance control for the first time
« With undetermined vibration frequency
» With determined vibration frequency
« For fine-tuning after adjusting the anti-resonance control

The following describes the operating procedure from the digital operator.

In the SigmaWin+ Z-V component main window, click Tuning and then click Tuning.
In the Tuning main window, click Advanced adjustment, Custom tuning, and then Anti-resonance
control.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool
Sigma Win+ ONLINE MANUAL X-V Component 4.6.6 Anti-resonance Control Adjustment Function.

Note:

If vibration is not detected even when vibration is occurring, lower the vibration detection
sensitivity (Pn311). When this parameter is lowered, the detection sensitivity will be increased.
Vibration may not be detected accurately if too small value is set.

Increase the damping gain from about 0% to 200% in 10% increments while checking the effect of
vibration reduction. If vibration reduc- tion is still insufficient at a gain of 200%, can- cel the
setting, and lower the control gain by using a different method, such as one-parame- ter tuning.

5.6.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed
while exe- cuting this function or of being changed automatically after executing this function.

+ Parameters related to this function
These are parameters that are used or referenced when executing this function.

+ Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being
executed.

No : Parameters cannot be changed using SigmaWin+ while this function is
being executed.

 Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%}? :ﬁgg;ion iL;ltgrr]gaetisc
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pnl161 Anti-Resonance Frequency No Yes
Pn162 Anti-Resonance Gain Compensation Yes No
Pn163 Anti-Resonance Damping Gain No Yes
Pn164 Anti-Resonance Filter Time Constant 1 Compensation Yes No
Pn165 Anti-Resonance Filter Time Constant 2 Compensation Yes No
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5.7 Vibration Suppression Function (Fn205)

The vibration suppression function is described in this section.

5.7.1 Vibration Suppression Function

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to
100 Hz that is generated mainly when positioning if the machine stand vibrates.

This function is set automatically when advanced autotuning or advanced autotuning by reference
is executed. In most cases, this function is not necessary. Use this function only if fine-tuning is
required or readjustment is required as a result of a failure to detect vibration.

Perform one-parameter tuning (Fn203) if required to improve the response characteristics after
performing this function.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is enabled or disabled. Enable the function in a state where the
machine can come to an emergency stop at any time to ensure the safety operation of the machine.

* Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning
before executing the vibration suppression function. If the setting greatly differs from the actual moment
of inertia ratio, normal control of the DRIVER may not be possible, and vibration may result.

» Phase control of the MP2000 Series may not be possible, if the vibration suppression function is per-
formed when using the MP2000 Series with phase control.

detected for frequencies outside of this range, and instead, "F-----" will be displayed.
» Frequency detection will not be performed if no vibration results from position error or
IMPORTANT the vibration frequencies are outside the range of detectable frequencies. If so, use a
device, such as a displacement sensor or vibration sensor, to measure the vibration
frequency.
« If vibration frequencies automatically detected are not suppressed, the actual fre-
guency and the detected frequency may differ. Fine-tune the detected frequency if
necessary.

o * This function detects vibration frequency between 1 to 100 Hz. Vibration will not be

(\\‘ﬁ’"
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(1) Preparation

Check the following settings before performing the vibration suppression function.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of
the following conditions are not met.

* The control must be set to position control.

» The tuning-less function must be disabled (Pn170.0 = 0).

* The test without a motor function must be disabled (Pn00C.0 = 0).

- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(2)Items Influencing Performance

If continuous vibration occurs when the servomotor is not rotating, the vibration suppression
function cannot be used to suppress the vibration effectively. If the result is not satisfactory,
perform anti-resonance control adjustment function (Fn204) or one-parameter tuning (Fn203).

(3) Detection of Vibration Frequencies

No frequency detection may be possible if the vibration does not appear as a position error or
the vibration resulting from the position error is too small.

The detection sensitivity can be adjusted by changing the setting for the remained 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 remained
vibration detection width (Pn560).

Pn560

Remained Vibration Detection Width __Position
Classification

Setting Range Setting Unit Factory Setting When Enabled

1 to 3000 0.1% 400 Immediately Setup

Note: As a guideline, change the setting 10% at a time. The smaller the set value is, the higher the detection
sensitivity will be. If the value is too small, however, the vibration may not be detected accurately.

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.
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5.7.2 Vibration Suppression Function Operating Procedure

The following procedure is used for vibration suppression function.

Vibration suppression function is performed from the SigmaWin+. The operating procedure from the
SigmaWin+ is described here.

(1)Operating Procedure
In the SigmaWin+ Z-V component main window, click Tuning and then click Tuning.
In the Tuning main window, click Custom tuning, and then Vibration suppression.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.6.7 Vibration Suppression Function.

Note:

Frequency detection will not be performed if there is no vibration or the vibration frequency is outside the
range of detectable frequencies. If the vibration frequencies are not detected, prepare a means of detecting
and measuring the vibration. When the vibration frequencies are measured, manually set the measured
vibration frequency.

timeout error will result and the previous setting will be automatically enabled again. The
IMPORTANT P J Y 9

No settings related to the vibration suppression function will be changed during opera-
tion.

If the servomotor does not stop approximately 10 seconds after the setting changes, a
vibration suppression function will be enabled in sets the displayed frequency. The motor

response, however, will change when the servomotor comes to a stop with no reference
input.

(2) Related Function on Vibration Suppression Function
This section describes functions related to vibration suppression function.
-Feedforward

The feedforward gain (Pn109), speed feedforward (VFF) input, and torque feedforward (TFF)
input will be disabled in the factory setting.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF)
input and torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification
nom A A Model following control is not used together with the
[Factory setting] | speed/torque feedforward input. . .
Pn140 _ _ _ Immediately Tuning
nionono Model following control is used together with the
speed/torque feedforward input.
Refer to 8. MECHATROLINK-11 Commands for details.
Model following control is used to make optimum feedforward settings in
0 the DRIVER when model following control is used with the feedforward
function. Therefore, model following control is not normally used together

IMPORTANT  with either the speed feedfor- ward (VFF) input or torque feedforward (TFF)
input from the host controller. However, model following control can be used
with the speed feedforward (VFF) input or torque feedforward (TFF) input if
required. An improper feedforward input may result in over- shooting.
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5.7.3 Related Parameters

The following table lists parameters related to this function and their possibility of being
changed while exe- cuting this function or of being changed automatically after executing this
function.

+ Parameters related to this function
These are parameters that are used or referenced when executing this function.

« Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being
executed.

No : Parameters cannot be changed using SigmaWin+ while this function is
being executed.

« Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%’ﬁ ;(ﬁé:g;ion iﬁtg%féc
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No No
Pn143 Model Following Control Bias (Forward Direction) No No
Pn144 Model Following Control Bias (Reverse Direction) No No
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Sl\gggﬁl Following Control Speed Feedforward Compen- No No
Pn14A Vibration Suppression 2 Frequency No No
Pn14B Vibration Suppression 2 Compensation No No
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5.8 Additional Adjustment Function

5 Adjustments

This section describes the functions that can be used for additional fine tuning after making
adjustments with advanced autotuning, advanced autotuning by reference, or one-parameter

tuning.

+ Switching gain settings

« Friction compensation

« Current control mode selection

* Current gain level setting

« Speed detection method selection

5.8.1 Switching Gain Settings

Two gain switching functions are available, manual switching and automatic switching. The manual
switching function uses an external input signal to switch gains, and the automatic switching
function switches gains automatically.

By using the gain switching function, the positioning time can be shortened by increasing the gain
during posi- tioning and vibration can be suppressed by decreasing the gain while it is stopped.

Parameter Function When Enabled | Classification
nHEAD Manual gain switching . .
Pn139 | [Factory setting] Immediately Tuning
naRA2 Automatic gain switching
Note: n.0 B A1 is reserved. Do not use.
For the gain combinations for switching, refer to (1) Gain Combinations for Switching. For the
manual gain switching, refer to (2) Manual Gain Switching.
For the automatic gain switching, refer to (3) Automatic Gain Switching.
(1) Gain Combinations for Switching
Model Follow- _
Speed Loop . _ | Model Follow- | Friction Com-
Setting Speggihoop Integral Time Pos'tc'?;i nLoop Tc:gg: Eﬁgr ing Control Ggi‘g ggmr?; n- pensation
Constant Gain sati onp Gain
« Pn142"
Pn101 Pn401 Pn141
. Pn100 Pn102 _ Model Follow- |Pn121
galr_] Speed Loop Speed Loop Position Loop Torque Refer- | Model Follow- ing Control Friction Com-
etting 1 Gain Integral Time Gain ence Filter Time | ing Control Gain C pensation Gain
Constant Constant Gain ain Lompen-
sation
Pn412 - Pn149”
Pn105 Pn148 Pn122
Gain  |-ni04 2ndSpeed Loop | 1A% LstStep2nd 5 Model Fol- | 2nd Model Fol- | 5y Gain for
. 2nd Speed Loop . 2nd Position Torque Refer- . lowing Control -
Setting 2 Gain Integral Time Loop Gain ence Filter Time lowing Control Gain Compen- Friction _
Constant c Gain " p Compensation
onstant sation

The switching gain settings for the model following control gain and the model following control gain
compensation are available only for manual gain switching. To enable the gain switching of these
parameters, a gain switching input signal must be sent, and the following conditions must be met.

- No command being executed.

- Motor having been completely stopped.
If these conditions are not satisfied, the applicable parameters will not be switched although the other
parameters shown in this table will be switched.

7
a1
[op}

N
Z



5 Adjustments

(2) Manual Gain Switching
Manual gain switching uses G-SEL of OPTION field to switch between gain setting 1 and gain setting 2.

Type Command Name Setting Meaning
. Switches to gain setting 1.

Input | G-SEL of OPTION field _ _ _
Switches to gain setting 2.

(3) Automatic Gain Switching

Automatic gain switching is enabled only in position control. The switching conditions are
specified using the following settings.

Parameter Setting Switching Condition Setting SW'tC.Ir_]i'r?]% i Switching Time
Condition A satisfied. Gain setting 1 to Pn135 Pn131
gain setting 2 Gain Switching Gain Switching
139 noon2 Waiting Time 1 Time 1
Condition A not satis- Gain setting 2 to Pn136 Pn132
fied. gain setting 1 Gain Switching Gain Switching
Waiting Time 2 Time 2
Select one of the following settings for switching condition A.
S - For Other than Posi-
Switching Condition A : When L
Parameter for Position Control t|0r'|S V%ﬁgﬁﬁglg%NO Enabled Classification
n.oEoA Positioning completed s :
[Factory setting] | signal (/COIN) ON Fixed in gain setting 1
noQglo Positioning completed s .
signal (/COIN) OFF Fixed in gain setting 2
n.oQ20 Positioning near signal s .
(/NEAR) ON Fixed in gain setting 1
Pn139 itioni F Immediatel Tunin
n.omQ3n Positioning near signal s . y g
(/NEAR) OFF Fixed in gain setting 2
No output for position
n.oA4m reference filter and posi- | Fixed in gain setting 1
tion reference input OFF
n.o@s50a Position reference input s .
ON Fixed in gain setting 2

Automatic switching pattern 1 (Pn139.0 = 2)

e
i | Switching Waiting Time 1 Pn135
=0 Condition A ~ Switching Time 1 Pn131 Sty
satisfied 2
Gain s Gain
Settings 1 \ { Seftings2 \
f Pn100 \ f Pn104 \
[ Pn101 ] [ Pn105 }
.5 Pn102 J ‘n Pn106 |
Pn121 |/
Pn401

~_ |\ Pn122
Condition A\-\l\\)m -
not satisfied N
\\\/

Switching Waiting Time 2 Pn136
— Switching Time 2 Pn132
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5 Adjustments

- Relationship between the Waiting and Switching Times for Gain Switching
In this example, the "positioning completed signal (/COIN) ON" condition is set as condition A for
automatic gain switching. The position loop gain is switched from the value in Pn102 (position loop
gain) to the value in Pn106 (2nd position loop gain). When the /COIN signal goes ON, the switching
operation begins after the waiting time set in Pn135. The switching operation changes the position
loop gain linearly from Pn102 to Pn106 within the switching time set in Pn131.

Switching

Waiting Time  Switching Time

Pn135

Pn131

Pn102 <
Position Loop Gain

Ll >

/COIN

Pn106
2nd Position
Loop Gain

?

Switching condition

A satisfied

Note: Automatic gain switching is available in the Pl and I-P controls (Pn10B).

(4) Related Parameters

Speed Loop Gain Classification
Pn100 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
Speed Loop Integral Time Constant Classification
Pn101 Setting Range Setting Unit Factory Setting When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
Position Loop Gain L
Classification
Pn102 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
Torque Reference Filter Time Constant [Speed| [Position]  [Torque] Classificati
assification
Pn401 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
Model Following Control Gain Position| Classificati
assification
Pnlal Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
Model Following Control Gain Compensation Position Classificati
assification
Pn142 Setting Range Setting Unit Factory Setting When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
Friction Compensation Gain Speed Position Classification
Pni2l Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
2nd Speed Loop Gain Position Classification
Pn104 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
5-58
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(cont'd)
2nd Speed Loop Integral Time Constant Speed [Position
Positon Classification
Pn105 Setting Range Setting Unit Factory Setting When Enabled
15 t0 51200 0.01 ms 2000 Immediately Tuning
2nd Position Loop Gain o
Classification
Pn106 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
1st Step 2nd Torque Reference Filter Time ISpeed|  |Position [Torque]
412 Constant Classification
n Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
2nd Model Following Control Gain o
Classification
Pnl148 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
2nd Model Following Control Gain Compensation o
Classification
Pnl149 Setting Range Setting Unit Factory Setting When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
2nd Gain for Friction Compensation Speed Position|
Classification
Pni22 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
(5) Parameters for Automatic Gain Switching
Gain Switching Time 1
Classification
Pn13l Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1ms 0 Immediately Tuning
Gain Switching Time 2 e
Classification
Pn132 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1ms 0 Immediately Tuning
Gain Switching Waiting Time 1 Position
9 9 Classification
Pn135 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1ms 0 Immediately Tuning
Gain Switching Waiting Time 2 o
Classification
Pn136 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1ms 0 Immediately Tuning
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(6) Related Monitor

5 Adjustments

Monitor No. (Un) Name Value Remarks
) . ) 1 For gain setting 1
uUn014 Effective gain monitor _ _
2 For gain setting 2

Note: When using the tuning-less function, gain setting 1 is enabled.

Parameter No. Analot%rMonl- Name Output Value Remarks
Pn006 n.0 C0B Effective gain moni- Y Gain setting 1 is enabled.
Pn007 tor 2V Gain setting 2 is enabled.
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5.8.2 Manual Adjustment of Friction Compensation

5 Adjustments

Friction compensation rectifies the viscous friction change and regular load change.

The friction compensation function can be automatically adjusted with advanced autotuning

(Fn201), advanced autotuning by reference input (Fn202), or one-parameter tuning (Fn203). This

section describes the steps to follow if manual adjustment is required.

(1) Required Parameter Settings

The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
noRHM . Does not use friction compensation. .
Pn40g | [Factory setting] Immediately Setup
nloQpQA Uses friction compensation.
Friction Compensation Gain Classificat
assification
Pniz2l Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
Friction Compensation Coefficient Classificati
assification
Pni123 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [ speed]| [Position] o
Classification
Pni24 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1Hz 0 Immediately Tuning
Friction Compensation Gain Correction Speed Position o
Classification
Pn125 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1% 100 Immediately Tuning

O,
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(2) Operating Procedure for Friction Compensation

The following procedure is used for friction compensation.

AN CAUTION

Before using friction compensation, set the moment of inertia ratio (Pn103) as accurately as
possible. If the wrong moment of inertia ratio is set, vibration may result.

Step Operation
Set the following parameters for friction compensation to the factory setting as follows.
Friction compensation gain (Pn121): 100
Friction compensation coefficient (Pn123): 0
1 Friction compensation frequency correction (Pn124): 0
Friction compensation gain correction (Pn125): 100
Note: Always use the factory-set values for friction compensation frequency correction (Pn124) and
friction compensation gain correction (Pn125).

To check the effect of friction compensation, gradually increase the friction compensation coefficient (Pn123).
Note: Usually, set the friction compensation coefficient value to 95% or less. If the effect is insufficient,
increase the friction compensation gain (Pn121) by 10% increments until it stops vibrating.

Effect of Parameters for Adjustment
Pn121: Friction Compensation Gain
2 This parameter sets the responsiveness for external disturbance. The higher the set value is, the better the
responsiveness will be. If the equipment has a resonance frequency, however, vibration may result if the set
value is excessively high.
Pn123: Friction Compensation Coefficient
This parameter sets the effect of friction compensation. The higher the set value is, the more effective friction
compensation will be. If the set value is excessively high, however, the vibration will occur easily. Usually,
set the value to 95% or less.
Effect of Adjustment
The following graph shows the responsiveness with and without proper adjustment.
Insufficient responsiveness { Responsiveness
because of friction | is impwved by
[ I friction
Small friction ‘ | compensation.
3 5 ) Positon eror = ’\#ﬁ Positonjl;n{r
Large friction /
¥ _ Referaespal | L \____Referaespal |
Without friction compensation With friction compensation
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5.8.3 Current Control Mode Selection Function

This function reduces high-frequency noises while the servomotor is being stopped. This function

is enabled by default and set to be effective under different application conditions. Set Pn009.1 =
1 to use this function.

*This function can not be used with LECYM2-Vo.

Parameter Meaning When Enabled Classification
n. AE0A Selects the current control mode 1.
Pn009 After restart Tunin
n. HH1H . Selects the current control mode 2 (low noise). g
[Factory setting]

5.8.4 Current Gain Level Setting

This function reduces noises by adjusting the parameter value for current control inside the
DRIVER according to the speed loop gain (Pn100). The noise level can be reduced by reducing
the current gain level (Pn13D) from its factory setting of 2000% (disabled). If the set value of
Pn13D is decreased, the level of noise will be lowered, but the response characteristics of the
DRIVER will also be degraded. Adjust the current gain level within the allowable range at which
DRIVER response characteristics can be secured.

Current Gain Level i
Classification
Pn13D Setting Range Setting Unit Factory Setting When Enabled
100 to 2000 1% 2000 Immediately Tuning

» If the parameter setting of the current gain level is changed, the
responses character- istics of the speed loop will also change. The
DRIVER must, therefore, be read- justed again.

IMPORTANT

5.8.5 Speed Detection Method Selection

This function can ensure smooth movement of the servomotor while the servomotor is running.

Set the value of Pn009.2 to 1 and select speed detection 2 to smooth the movement of the
servomotor while the servomotor is running.

Parameter Meaning When Enabled Classification
n. HOEH - Selects speed detection 1. ]
Pn009 [Factory setting] After restart Tuning
n.al1onQ Selects speed detection 2.
« If the speed detection method is changed, the response
characteristics of the speed loop will change and the
DRIVER must be readjusted again.
IMPORTANT
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5.8.6 Backlash Compensation Function

(1) Overview

5 Adjustments

When driving a machine with backlash, there will be a deviation between the travel distance in
the position reference that is managed by the host controller and the travel distance of the actual

machine. Use backlash compensation function to add the backlash compensation value to the

position reference and use the result to drive the servomotor. This means that the travel distance
of the actual machine will be the same as the travel distance in the host controller.

Note 1.
2.

This function is supported only for position control.
Software version 0023 or higher is required to use this function. For details, referto 6.13 Product

Information

Display.

Travel distance by
position reference

»
»

Machine axis

—

Backlash compensation value

K= ‘

r \
- Travel distance
\ “by position reference

»!
o

Motor axis

=

Reference forward —»

rotational direction

Motor axis |

|

(2) Related Parameter

T
I
T
o
>

| 1
Backlash (play due to mechanical precision)

Set the following parameter to use backlash compensation.

- Backlash Compensation Direction

Set the direction in which to apply backlash compensation.

= | Machine axis (e.g. table)

Parameter Function When Enabled | Classification
FF alz(l:tlcz)lr;:/l 0 Compensates with a reference in the forward direc-
- tion.
Pn230 | setting] After restart Setup
n.oa@EAl Compensates with a reference in the reverse direc-
tion.

- Backlash Compensation Value

Set the amount of backlash compensation to add to the position reference.
The amount is set in increments of 0.1 reference unit. However, when the amount is converted to
encoder pulses, it is rounded off at the decimal point.

Example: If Pn231 is set to 6,553.6 [reference unit] and the electronic gear ratio (Pn20E/Pn210) is

set to 4/1, then the pulse equivalent is 6,553.6 X 4 = 26,214.4 [pulses].

=The backlash compensation value will be 26,214 encoder pulses.

Backlash compensation value

Classification

Pn231 Setting Range Setting Unit | Factory Setting | When Enabled
-500000 to 500000 0.1 rzfneiience Immediately Setup
5-64
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- The backlash compensation value is restricted by the following formula. The specified compensation
0 is not performed if this condition is not met.

Pn210  Maximum motor speed [min-]

IMPORTANT Pn231 < Br20E 80

» Encoder resolution” x 0.00025

% For details on encoder resolution, refer to 8.3.5 Electronic Gear.

Example 1:
Assuming Pn20E = 4, Pn210 = 1, maximum motor speed = 6000
[min“Y], encoder resolution = 1048576 (20 bits):

1/4 x 6000/60 x 1048576 x 0.00025 = 6553.6 [reference units]
=The upper limit for the backlash compensation is 6553.6 [reference units].

Example 2:

When using the conditions Pn20E = 4, Pn210 = 1, maximum motor speed = 6000 [min™1],
external encoder pitch count (Pn20A) = 500, signal resolution: 1/256:

1/4 X 6000/60 X (500 x 256) x 0.00025 = 800.0 [reference units]
= The upper limit for the backlash compensation is 800.0 [reference units].

» Do not exceed the upper limit of the backlash compensation value. The upper limit of
the backlash compensation value can be confirmed in Un031.

- Backlash Compensation Time Constant

Set a time constant for a first order lag filter to use when adding the backlash compensation value
(Pn231) to the position reference.
If you set Pn233 to 0, the first order lag filter is disabled.

Backlash compensation time constant Positi
P Classification
Pn233 Setting Range Setting Unit | Factory Setting | When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

Note: Changes to the set value are applied when there is no position reference input and the servomotor is
stopped. The current operation is not affected if the set value is changed during servomotor operation.
(3) Related Monitor

The following monitoring parameters provide information on backlash compensation.

Displayed Information Unit
The current backlash compensation value 0.1 reference unit
Backlash compensation setting limit value 0.1 reference unit

(4) Compensation Operation

This section describes the operation that is performed for backlash compensation.

Note: The following figures are for when backlash compensation is applied for references in the forward
direction (Pn230.0 = 0). The following monitoring information is provided in the figures: TPOS
(target position in the refer- ence coordinate system), POS (reference position in the reference
coordinate system), and APOS (feedback position in the machine coordinate system). The monitoring
information includes the feedback position in machine coordi- nate system (APOS) and other
feedback information. The backlash compensation value is subtracted from the feed- back positions in
the monitoring information, so it is not necessary for the PC or PLC etc. to consider the backlash
compensation value.

(\\“."‘
%a
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A CAUTION

» The encoder output pulse will output the number of encoder pulses for which driving was
actually per- formed, including the backlash compensation value. If using the encoder output
pulse for position feed- back at the host controller, must consider the backlash compensation
value.

- When Servo is ON

The backlash compensation value (Pn231) is added in the compensation direction when the
servo is ON (i.e., the servomotor is powered) and a reference is input in the same direction as the
backlash compensation direc- tion (Pn230.0). If there is a reference input in the direction
opposite to the backlash compensation direction, the backlash compensation value is not added
(i.e., backlash compensation is not performed).

The relationship between APOS and the servomotor shaft position is as follows:

- Ifareference is input in the compensation direction: APOS = Motor shaft position - Pn231

- If a reference is input in the direction opposite to the compensation direction: APOS = Motor shaft
position

The following figure shows driving the servomotor in the forward direction from target position
TPOSO0 to TPOS1 and then to TPOS2, and then returning from TPOS2 to TPOS1 and then to
TPOSO.

Backlash compensation is applied when moving from TPOSO0 to TPOSL1, but not when moving from
TPOS2to TPOSL.

®@
%8



5 Adjustments

Servo ON
|
W
Ifa reference is input Target position Target position Target position
in the compensation TPOS0 TPOS1 TPOS2
direction Travel distance 1 —w—Travel distance 2 —m
POS
APOS g T
Machine axis
Pn23q \ \
—mr—— Travel distance 1 —wr— Travel distance 2 —m
Motor axis & ' *
|
Machine axis I:_:I_| # L _J * I: ™
Motor axi5| i
L ! L L

Bl Backlash (= Pn231)
If a reference is input
in the direction opposite
to the compensation direction

4+—Travel distance 1 —«4— Travel distance 2 —

POS

APOS &

Machine axis
Pn231
[ 4— Travel distance 1 —4— Travel distance 2 —
Motor axis A —+

M
Machine axis [_:L‘ e L_ u e [_i_j

Mator a:.i5| i
1

l'

Backlash (= Pn231)

- When Servo is OFF

Backlash compensation is not applied when the servo is OFF (i.e., when the servomotor is
not powered). Therefore, the reference position POS moves by only the backlash
compensation value.

The relationship between APOS and the servomotor shaft position is as follows:

» When servo is OFF: APOS = Servomotor shaft position

The following figure shows what happens when the servo is turned OFF after driving the
servomotor in the forward direction from target position TPOSO0 to TPOS1. Backlash

compensation is not applied when the servo is OFF (i.e., the DRIVER manages the position data
so that APOS and POS are the same).
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5 Adjustments

Servo OFF
V
Target position Target position
TPOS0O TPOS1 _
Travel distance > P \l
POS b e ,
1 \_ Status with no backlash
) {—" (" compensation POS = APOS
APOS o & \:, =

I
|
Machine axis & g :
Pn23] |
= Travel distance —»

Moator axis 4 ® &
|

Machine axis L l—| _’ [4‘1
Motor axis I !
iR i
|—’:

Backlash(=Pn231)

- When There is Overtravel

Whenthere isovertravel (i.e., when driving is prohibited due to an overtravel signal or software
limit), the operation is the same as for «When Servo is OFF, i.e., backlash compensation is not
applied.

- When Control is Changed

Backlash compensation is performed only for position control.

Backlash compensation is not applied if changing from position control to any other type of
control.  Backlash compensation is applied in the same way as = When Servo is ON if changing
from any other type of control to position control.
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5 Adjustments

(5) Monitor Functions (Un Monitoring)

Displayed Information Unit Specification

Input reference speed min-t Indicates the input reference speed before backlash
compensation.

Position error amount Reference unit Displays the position error with respect to the position
reference after backlash compensation.

Input reference counter Reference unit Displays th_e input reference counter before backlash
compensation.

Feedback pulse counter Encoder pulse Displays the pulse count of the actually driven motor
encoder.

Fully-closed feedback External encoder | Displays the pulse count of the actually driven external

pulse counter resolution encoder.

Feedback pulse counter Reference unit !Dlsplays the pqlse count of the actually driven encoder
in reference units.

(6) MECHATROLINK Monitor Information

This section describes the information that is set for the MECHATROLINK monitoring
information (Monitor 1, Monitor 2, Monitor 3, and Monitor 4) and the backlash
compensation operation.

Monitor S q q
Code Designation Meaning Unit Remarks
Reference position in the reference
0 POS coordinate system (after the position Refjrr]eizgce -
reference filter)
1 MPOS | Reference position Refjrr](iTce -
2 PERR Position error Refere_znce -
unit
Feedback position in the machine Reference | Feedback position with the backlash
3 APOS - ; .
coordinate system unit compensation subtracted
Feedback latch position in the Reference | Feedback position with the backlash
4 LPOS . - : .
machine coordinate system unit compensation subtracted
Reference position in the reference Reference
5 IPOS coordinate system (before the position unit -
reference filter)
6 TPOS Tgrget position in the reference coor- Refere;nce B
dinate system unit
Option monitor 1
E OMN1 (selected with Pn824) - -
Option monitor 2
F OMN2 (selected with Pn825) a B

(\\“."‘
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5 Adjustments

Parameters Monitor Information Output Unit Remarks

0003H | Position error (lower 32 bits) Refﬁrrfi?ce -

0004H | Position error (upper 32 bits) Refﬁ:ﬁ?ce -

000AH | Encoder count (lower 32 bits) Reference )
unit Count value of the actually driven

motor encoder

000BH | Encoder count (upper 32 bits) Refﬁmce

000CH | FPG count (lower 32 bits) Reference )
unit Count value of the actually driven

external encoder
000DH | FPG count (upper 32 bits) Reference

Pn824 unit
Pn825 0017H | Input reference speed min-t Same as monitor display Un007
0018H | Position error amount REfSﬁ?Ce Same as monitor display Un008
001CH | Input reference counter REfSﬁ?Ce Same as monitor display Un00C
001DH | Feedback pulse counter Egﬁ?sdeer Same as monitor display Un00D
External
001EH Fully-closed feedback pulse counter encoder Same as monitor display UnOOE
resolution
Previous value of latched feedback Encoder | Feedback position with the backlash
0080H o X
position (LPOS) pulse compensation subtracted

- Related Monitoring Diagrams

[[ALT]: Speed feediorward | <Legend symbols>
H [A}: Analog monionng
[U]: Monitor dispiay
{Un monitoring)
[O}: Outpur signal
[T}: Trace data object

~-[[AI[T} Position l
! |referance speed

e esionl - [lUIM]: Un007

o w

M} IPOS S [[AI[T}: Posizon ampifier error| [M]: MECHATROLINK
E E monior information
H !
i Posttion 5 + Speed/
[M}: TPOS - Postion ——p] refarance > S:ac:m“ > Erroy current
reference fiter 2 counter| 00D
Backdash
compensaton
MpmpPOS | functon -
(IM]: POS) 5 5 ] Speed ENC
---- [0} Un013 | covesation| \O

v
'
i
i 1
'

Emor v 1 i 4 Eectronic [¢
————-c——-—————— d P} - ear
unter [+ 0

Error [-1-[IAITIM]: Posttion emor |

counter | i [[O][M} Un008 ]
- == J[AJO}{T]: Postoning compieted|
Outout -
Lplsiona ==-{A][T]: Compietion of
:r;:-ciea.-g postion referance
MEAPQS [ 3 ---{[O][T]: Posttlonnear___| .
H ]
L] —le ;i ' !
[M]: Previous E‘eg;gr"’: o : . -
vaipe for LPOS P i ]
i Sackiash [ H
- compansaton ([u)M} unooD e 3 |
M} LPOS meesESemmesEsensamssans ems === Elttionic; 4O function Pl '
genr Latch [[U]IM}: UnOOE B e E
signal E |
[M]: PG count i e o e et e e i R R e i o oo o o o S E
i
i
IV P B Bl < 2 o e B G s B B A R R R R R B i S B et



5.8.7 Torque Reference Filter

5 Adjustments

As shown in the following diagram, the torque reference filter contains first order lag filter and
notch filters arrayed in series, and each filter operates independently. The notch filters can be
enabled and disabled with the Pn408.

Torque Related
Function Switch
Pn408

1
|
1
1
1
| 1st Notch
o—{Filter

|

|

|

|

|

! 2nd
o— Notch

|
|
I
|
|
I
|
Torque T Ind | Tg‘rque
reference — L | Rajarance o—| Torque : — oo
before I Filter Reference (Pn409, Filler filtering
filtering | (Pn401) F&‘?’ﬁ(f» Pn40A, . (E%Og. o |
I 1410) and Pn40B) PMOEj :
' I
' I
|
|
I
: First order lag filter Second order lag filter Notch filter Notch filter |
|
| % The 2nd torque reference filter is enabled when Pnd0F is set to a value less than |
Il 5000 and disabled when PndOF is set to 5000 (factory setting). I
(OTorque Reference Filter
If you suspect that machine vibration is being caused by the servo drive, try adjusting the filter
time constants with Pn401. This may stop the vibration. The lower the value, the better the
response will be, but there may be a limit that depends on the machine conditions.
Torque Reference Filter Time Constant Speed Position| | Torque
a [Speed] | | [Torquel Classification
Pn401 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
0
Trque Reference Filter Setting Guide
Use the speed loop gain (Pn100 [Hz]) and the torque filter time constant (Pn401 [ms]) to set the torque
refer- ence filter.
Adjusted value for stable control: Pn401 [ms] < 1000/ (21T X Pn100 [Hz] X 4)
Critical gains: Pn401 [ms] < 1000/ (211 X Pn100 [Hz] X 1)
2nd Step 2nd Torque Reference Filter — fforque |
Pn40F Frequency (soeed | - [posifon | [Torque Classification
Setting Range Setting Unit Factory Setting When Enabled
100 to 5000 1Hz 5000* Immediately Tuning
2nd Step 2nd Torque Reference Filter —
p 2 Torg
P40 Q Value Speed wond Llorgue Classification
Setting Range Setting Unit Factory Setting When Enabled
50 to 100 0.01 50 Immediately Tuning
* The filter is disabled if 5000 is set.
5-71
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6. Utility Functions (FnO )
6.1 List of Utility Functions

6 Utility Functions (FnE A O)

Utility functions are used to execute the functions related to servomotor operation and adjustment.
The following table lists the utility functions and reference section.

Function Function Refert_ence
No. Section

Fn000 Alarm history display 6.2

Fn002 JOG operation 6.3

Fn003 Origin search 6.4

Fn004 Program JOG operation 6.5

Fn005 Initializing parameter settings 6.6

Fn006 Clearing alarm history 6.7

Fn008 Absolute encoder multiturn reset and encoder alarm reset 474
FnooC Offset adjustment of analog monitor output 6.8

FnOOD Gain adjustment of analog monitor output 6.9

FnOOE Automatic offset-signal adjustment of the motor current detection signal 6.10
FnOOF Manual offset-signal adjustment of the motor current detection signal 6.11
Fn010 Write prohibited setting 6.12
Fn011 Product Information display 6.13
Fn013 Multiturn limit value setting change when a multiturn limit disagreement alarm occurs 4.7.6
Fn014 Resetting configuration error in option modules 6.14
Fn01B Vibration detection level initialization 6.15
Fn020 Origin setting 6.16
Fn030 Software reset 6.17
Fn200 Tuning-less levels setting 5.2.2
Fn201 Advanced autotuning 5.3.2
Fn202 Advanced autotuning by reference 5.4.2
Fn203 One-parameter tuning 5.5.2
Fn204 Anti-resonance control adjustment function 5.6.2
Fn205 Vibration suppression function 5.7.2
Fn206 EasyFFT 6.18
Fn207 Online vibration monitor 6.19

Note: Execute the utility function with SigmaWin+.



6 Utility Functions (FnE A O)

6.2 Alarm History Display (Fn000)

This function displays the last ten alarms that have occurred in the DRIVER. The latest ten alarm numbers and
time stamps* can be checked.

* Time Stamps

A function that measures the ON times of the control power supply and main circuit power supply in 100-ms units
and displays the total operating time when an alarm occurs. The time stamp operates around the clock for
approximately 13 years.

<Example of Time Stamps>

If 36000 is displayed,

3600000 [ms] = 3600 [s] = 60 [min] =1 [h]

Therefore, the total number of operating hours is 1 hour.

(1) Preparation

There are no tasks that must be performed before displaying the alarm history.

(2) Operating Procedure

In the SigmaWin+ -V component main window, click Alarm and then click Display Alarm.
Click Alarm Traceback tab page, and are shown in order of occurrence with alarm codes and details about
the type of alarm, such as name.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.2 Alarm Display.

Note:
If the same alarm occurs after more than one hour, the alarm will be saved. If it occurs in less than one
hour, it will not be saved.
Click Clear to delete or clear the alarm history. The alarm history is not cleared on alarm reset or when the
DRIVER main circuit power is turned OFF.



6 Utility Functions (FnE A O)

6.3 JOG Operation (Fn002)

JOG operation is used to check the operation of the servomotor under speed control without connecting the
DRIVER to the host controller.

/A CAUTION

While the DRIVER is in JOG operation, the overtravel function will be disabled. Consider the operating
range of the machine when performing JOG operation for the DRIVER.

(1) Preparation

The following conditions must be met to perform a jog operation.

The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

The main circuit power supply must be ON.

All alarms must be cleared.

The hardwire baseblock (HWBB) must be disabled.

The servomotor power must be OFF.

The JOG speed must be set considering the operating range of the machine. Set the jog speed in Pn304.

Jog Speed iti Torque]
9°p Speed Position — Classification
Pn304 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mint* 500 Immediately Setup

(2) Operating Procedure

Use the following procedure. The following example is given when the rotating direction of servomotor is set as
Pn000.0=0 (Forward rotation by forward reference).

1. In the SigmaWin+ -V component main window, click Test Run, and then click Jog.

2. Set up the JOG speed. To change the JOG speed, click Edit.

3. Click Servo ON.

4. Press Forward or Reverse. A JOG operation is performed only while one of these buttons is pressed.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma Win+
ONLINE MANUAL X-V Component 4.7.1 JOG Operation.
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6.4 Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the incremental encoder (phase Z) and to clamp at the
position.

/\ CAUTION

Perform origin searches without connecting the coupling.
The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective in origin
search mode.

This function is used when the motor shaft needs to be aligned to the machine.
Motor speed at the time of execution: 60 min™t
(For SGMCS direct drive motors, the speed at the time of execution is 6 min'l.)

Servomotoy Machine

]
}:ﬂﬂzzzzzz
]

For aligning the motor
shaft to the machine

(1) Preparation

The following conditions must be met to perform the origin search.

The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
The main circuit power supply must be ON.

All alarms must be cleared.

The hardwire baseblock (HWBB) must be disabled.

The servomotor power must be OFF.

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ Z-V component main window, click Setup, and then click Search Origin.

2. Click Servo ON.
3. Press Forward or Reverse. The search is performed while one of these buttons is pressed. The axis stops

when the search is complete.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.4 Origin Search.
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6.5 Program JOG Operation (FN004)

The program JOG operation is a utility function, that allows continuous operation determined by the preset
operation pattern, movement distance, movement speed, acceleration/deceleration time, waiting time, and number
of times of movement.

This function can be used to move the servomotor without it having to be connected to a host controller for the
machine as a trial operation in JOG operation mode. Program JOG operation can be used to confirm the operation
and for simple positioning operations.

(1) Preparation

The following conditions must be met to perform the program JOG operation.

The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

The main circuit power supply must be ON.

All alarms must be cleared.

The hardwire baseblock (HWBB) must be disabled.

The servomotor power must be OFF.

The travel distance and speed must be set correctly considering the machine operation range and safe operation
speed.

There must be no overtravel.

(2) Additional Information
The functions that are applicable for position control, such as position reference filter, can be used.
The overtravel function is enabled in this function.

(3) Program JOG Operation Patterns

The following describes an example of program JOG operation pattern. The following example is given
when the rotating direction of the servomotor is set as Pn000.0 = 0 (Forward rotation by forward reference).

Pn5300=0
(Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536

Number of times of movement Pn536

Al
Movement e
Speed 5%1133 Movement

Diagram ' ‘ distance
Al zero speed t . \ J
! | | 1
Press the | i ! : : !
[B] key. ) : Accel'Decel @ . -«

Waiting time  jjme Waiting time Waiting time

Pn535 Pn534 Pn535 Pn535

Servomotor ‘3@ @ @ @g 5@
Run Status = e Ry

(Stop) (Forward) (Stop) (Forward) (Stop) (Forward)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is
enabled.
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Pn530.0=1

(Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536

Number of movements Pn5386

Al zero speed
Movement
Speed speed
Dlagram Pn533
R St
Press the |
1 1 |
[F1Key. ! s oiDocel time [ !
Waiting time  ppsas Waiting time Visiting time
Pn535 Pn535 Pn55
Servomotor @ @ @ @ @ @
Run Status

(Stop)  (Reverse)  (Stop)  (Reverse)  (Stop)  (Reverse)

Note: When Pn536 (Number of Times of Program JOG Movement) is set to 0, infinite time operation is

enabled.

Pn5300=2

(Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536

Number of movements Pn536 Number of movements Pn536

Accel/Decd time

Movement Pn534 ISR
Speed hed . Nnagsme
Diagram e
At zero H :
speed
Press the | Movement
[A] Key. i¢—» > ’ ’
Waiting time i iti Pn533
e - R -ECE - R
Run Status
(Stop)  (Forward) (Stop)  (Forward) (Stop) (Reverse) (Stop) (Reverse)
Note: When Pn530.0 is set to 2, infinite time operation is disabled.
Pn530.0=3
(Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
Number of movements Pn536 Number of movements Pn536
s A A N

Accel/Decel time

Wailing time  Pn534 ~ Waiting time Movooament
Pn535 spe
Speed Pres . the i¢—pi Pn533
3 ey.
Diagram 2
Al zero
speed :
Waiting time
AccelDecel ime  pPp53s
Pn533 PP
____________ Movement speed
Servomotr P P PP DP D
Run Status

(Stop)  (Reverse)  (Stop) (Reverse) (Stop) (Forward) (Stop) (Forward)

Note: When Pn530.0 is set to 3, infinite time operation is disabled.
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Pn5300=4
(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531)
* Number of movements Pn536
Number of movements Pn538
i A N

1
! 1
' 1
eed i i
Vs i i
Diagram Al zero : J :
Press the | 1 : N .
(4] KemM(—b: s
iting time Waiting time
Pn535  Accel/Deceltime Pn535 Mroment spaed
Pn534
Servomotor @ @ @ @
Run Status

(Stop)  (Forward)  (Stop) (Reverse)  (Stop)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is

enabled.
Pn5300=5
(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward movement Pn531)
% Number of movements Pn536
Number of movements Pn536
/43 A Y

Waiting time Pn534 Waiting time J !

Speed Pn535 mvfn_ssz E m?fgamemspeod
Diagram ke % oo |
Al zero : ; : ! j |
speed i
Servomotor @ @ @ @ @
Run Status

(Stop)  (Reverse)  (Stop) (Forward)  (Stop)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is

enabled.
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(4) Related Parameters
The following parameters set the program JOG operation pattern. Operation pattern can change
setting at Running Condition Setting box of program JOG operation.
Do not change the settings while the program JOG operation is being executed.

Program JOG Operation Related Switch Classification
Pn530 |  setting Range Setting Unit Factory Setting When Enabled
0000 to 0005 — 0000 Immediately Setup
Program JOG Movement Distance Speed Classification
Pns31 Setting Range Setting Unit Factory Setting When Enabled
1101073741824 1 reference unit 32768 Immediately Setup
Program JOG Movement Speed Speed Classification
Pn533 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min't* 500 Immediately Setup
Program JOG Acceleration/Deceleration Time [Speed  [Position  [Torquel Classification
Pn534 Setting Range Setting Unit Factory Setting When Enabled
2 to 10000 1ms 100 Immediately Setup
Program JOG Waiting Time Classification
Pns35 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1ms 100 Immediately Setup
Number of Times of Program JOG Movement Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
0to 1000 1time 1 Immediately Setup

(5) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ Z-V component main window, click Test Run and then click Program JOG
Operation.

2. Set the running conditions and click Apply. The graph for the operation pattern is displayed.

3. Click Run and the Program JOG Operation box appears.

4. Click Servo ON and Execute. The program JOG operation starts.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.7.2 Program JOG Operation.
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6.6 Initializing Parameter Settings (FN005)
This function is used when returning to the factory settings after changing parameter settings.

Be sure to initialize the parameter settings while the servomotor power is OFF.
After initialization, turn OFF the power supply and then turn ON again to validate the
settings.

IMPORTANT

Note: Any value adjusted with Fn00C, Fn00D, FnOOE, and FnOOF cannot be initialized by Fn005.

(1) Preparation
The following conditions must be met to initialize the parameter values.
The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
The servomotor power must be OFF.
(2) Operating Procedure
Use the following procedure.
1. In the SigmaWin+ Z-V component main window, click Parameters and then click Edit Parameters.
The Parameter Editing window for the online mode appears.

2. Click Initialize.
3. To enable the change in the setting, turn the power OFF and ON again.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma Win+
ONLINE MANUAL X-V Component 4.1.1 Editing Parameter.

(\\“?
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6.7 Clearing Alarm History (Fn006)
The clear alarm history function deletes all of the alarm history recorded in the DRIVER.

Note: The alarm history is not deleted when the alarm reset is executed or the main circuit power supply of the DRIVER is
turned OFF.

(1) Preparation

The follow conditions must be met to clear the alarm history.
The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(2) Operating Procedure
Use the following procedure.

1. In the SigmaWin+ Z-V component main window, click Alarm and then click Display Alarm.
2. To clear an alarm, click Reset after removing the cause of the alarm.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.2 Alarm Display.

(\\“?’
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6.8 Offset Adjustment of Analog Monitor Output (FNO0C)

This function is used to manually adjust the offsets for the analog monitor outputs (torque reference monitor output
and motor speed monitor output). The offset values are factory-set before shipping. Therefore, the user need not
usually use this function.

(1) Adjustment Example

An example of offset adjustment to the motor speed monitor is shown below.

Analog monitor output
voltage

Offset
adjustment

Motor speed

Item Specifications
Offset Adjustment Range -24Vto+24V
Adjustment Unit 18.9 mV/LSB

Note:

-The adjustment value will not be initialized when parameter settings are initialized using Fn005.

-Make offset adjustment with a measuring instrument connected, so that the analog monitor output is zero.
An example of settings for a zero analog monitor output is shown below.

+ While the servomotor is not turned ON, set the monitor signal to the torque reference.

+ In speed control, set the monitor signal to the position error.

(2) Preparation

The following condition must be met to adjust the offsets of the analog monitor output.
-The write prohibited setting parameter (FNn010) must be set to Write permitted (P.0000).

(\\“P
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(3) Operating Procedure
Use the following procedure to perform the offset adjustment of analog monitor output.

1. In the SigmaWin+ Z-V component main window, click Setup, point to Adjust Offset and click Adjust

the Analog Monitor Output.
2. Click the Zero Adjustment tab.
3. While watching the analog monitor, use the +1 and -1 buttons to adjust the offset.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.3 Offset Adjustment.
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6.9 Gain Adjustment of Analog Monitor Output (FnOOD)

This function is used to manually adjust the gains for the analog monitor outputs (torque reference monitor output
and motor rotating speed monitor output). The gain values are factory-set before shipping. Therefore, the user
need not usually use this function.

(1) Adjustment Example

An example of gain adjustment to the motor rotating speed monitor is shown below.

Analog monitor output voltage
1[V]
”””””””” d Gain adjustment
1000 [min!]
Motor speed
Iltem Specifications
Gain-adjustment Range 100-+50%
Adjustment Unit 0.4%/LSB

The gain adjustment range is made with a 100% output set as a center value (adjustment range: 50% to 150%).
The following is a setting example.

<Setting the Set Value to —125>
100% + (—125 x 0.4) = 50%
Therefore, the monitor output voltage is 0.5 time as high.

<Setting the Set Value to 125>
100% + (125 x 0.4) =150%
Therefore, the monitor output voltage is 1.5 times as high.

Note:  The adjustment value will not be initialized when parameter settings are initialized using Fn005.

(2) Preparation
The following condition must be met to adjust the gain of the analog monitor output.

- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(\\“?’
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(3) Operating Procedure
Use the following procedure to perform the gain adjustment of analog monitor output.

1. In the SigmaWin+ X-V component main window, click Setup, point to Adjust Offset and click Adjust
the Analog Monitor Output.

2. Click the Gain Adjustment tab.
3. While watching the analog monitor, use the +1 and -1 buttons to adjust the gain.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.3 Offset Adjustment.
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6 Utility Functions (FnE O A)

6.10 Automatic Offset-Signal Adjustment of the Motor Current Detection Signal (FnOOE)

Perform this adjustment only if highly accurate adjustment is required for reducing torque ripple caused
by current offset. The user need not usually use this function.

- Be sure to perform this function while the servomotor power is OFF.
0 - Execute the automatic offset adjustment if the torque ripple is too big when
compared with those of other DRIVERS.
IMPORTANT

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).

(1) Preparation

The following conditions must be met to automatically adjust the offset of the motor current detection signal.
- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

- The DRIVER must be in Servo Ready status (Refer to 4.8.4).

- The servomotor power must be OFF.

(2) Operating Procedure
Use the following procedure.
1. In the SigmaWin+ X-V component main window, click Setup, point to Adjust Offset and click Adjust
the Motor Current Detection Offset.

2. Click Continue, and then click the Automatic Adjustment tab.
3. Click Adjust. The automatically adjusted values are displayed in the New box.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.3 Offset Adjustment.
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6 Utility Functions (FnE A O)

6.11 Manual Offset-Signal Adjustment of the Motor Current Detection Signal (FNOOF)

Use this function only if the torque ripple is still high after the automatic offset-signal adjustment of the motor
current detection signal (FnOOE).

If this function is adjusted incorrectly and then executed, characteristics of the servomo-
0 tor performance could be affected.
Observe the following precautions when performing manual servo tuning.
IMPORTANT - Run the servomotor at a speed of approximately 100 mint.
- Adjust the offset while monitoring the torque reference with the analog monitor until the
ripple of torque reference monitor's waveform is minimized.

- Adjust the phase-U and phase-V offset amounts alternately several times until these
offsets are well balanced.

Note: The adjusted value is not initialized by executing the Fn0O5 function (Initializing Parameter Settings).

(1) Preparation

The following condition must be met to manually adjust the offset of the motor current detection signal.
- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(2) Operating Procedure

Use the following procedure.

1. Turn the motor at 100 min-1.

2. In the SigmaWin+ X-V component main window, click Setup, point to Adjust Offset and click Adjust
the Motor Current Detection Offset.

3. Click Continue, and then click the Manual Adjustment tab.

4. While watching the analog monitor, use the +1 and -1 buttons to adjust the offset to minimize the ripple
on the torque reference monitor. The U-phase and V-phase currents must be adjusted so that they balance.
Repeat the adjustment alternately between them several times.

Repeat the operations of steps 4 to 6 (phase-U and-V alternately) until adjusting the offset amounts both for
phase-U and -V in both directions cannot reduce the torque ripple any more.
Then, perform the same operation by adjusting by smaller amount.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.3 Offset Adjustment.
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6.12 Write Prohibited Setting (Fn010)

This function prevents changing parameters by mistake and sets restrictions on the execution of the utility function.

6 Utility Functions (FnE O A)

Parameter changes and execution of the utility function become restricted in the following manner when Write
prohibited (P.0001) is assigned to the write prohibited setting parameter (Fn010).

- Parameters: Cannot be changed. If you attempt to change it, "NO-OP" will flash on the display and the screen will

return to the main menu.

- Utility Function: Some functions cannot be executed. (Refer to the following table.) If you attempt to exe- cute

these utility functions, "NO-OP" will flash on the display and the screen will return to the main menu.

Parilrg.eter Function WriteS I;::i)r?ébited Rgl;ecrt(ia(;\rfe
Fn000 Alarm history display Executable 6.2
Fn002 JOG operation Cannot be executed 6.3
Fn003 Origin search Cannot be executed 6.4
Fn004 Program JOG operation Cannot be executed 6.5
Fn005 Initializing parameter settings Cannot be executed 6.6
Fn006 Clearing alarm history Cannot be executed 6.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset Cannot be executed 474
FnoOC Offset adjustment of analog monitor output Cannot be executed 6.8
FnOOD Gain adjustment of analog monitor output Cannot be executed 6.9
FNOOE Q;;c;rlnatic offset-signal adjustment of the motor current detection Cannot be executed 6.10
FnOOF gi/lg:elljlal offset-signal adjustment of the motor current detection Cannot be executed 6.11
Fn010 Write prohibited setting - 6.12
Fn011 Product Information display Executable 6.13
Fno13 Qﬂglrjéméﬂtlmrtﬁgﬁusrimng change when a multiturn limit dis- Cannot be executed 476
Fn014 Resetting configuration error in option modules Cannot be executed 6.14
Fn0O1B Vibration detection level initialization Cannot be executed 6.15
Fn020 Origin setting Cannot be executed 6.16
Fn030 Software reset Executable 6.17
Fn200 Tuning-less levels setting Cannot be executed 5.2.2
Fn201 Advanced autotuning Cannot be executed 532
Fn202 Advanced autotuning by reference Cannot be executed 5.4.2
Fn203 One-parameter tuning Cannot be executed 5.5.2
Fn204 Anti-resonance control adjustment function Cannot be executed 5.6.2
Fn205 Vibration suppression function Cannot be executed 5.7.2
Fn206 EasyFFT Cannot be executed 6.18
Fn207 Online vibration monitor Cannot be executed 6.19
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6 Utility Functions (FnO B Q)

Operating Procedure

Follow the steps to set enable or disable writing. Setting values are as follows:
- "P.0000": Write permitted (Releases write prohibited mode.) [Factory setting]
- "P.0001": Write prohibited (Parameters become write prohibited from the next power ON.)

1. Inthe SigmaWin+ Z-V component main window, click Setup, and then click Write Prohibited
Setting.

<If the Write Prohibited Setting is ON>
2. Click the ¥ button to change the value to "0000" and click Setting. The write prohibited setting is off.

<If the Write Prohibited Setting is OFF>
2. Click the A button to change the value to "0001" and click Setting. The write prohibited setting is on.

3. Click OK and restart the SERVOPACK.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.5 Write Prohibited Setting.
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6 Utility Functions (FnE A O)

6.13 Product Information Display (Fn011)

This function is used to check the servomotor model, voltage, capacity, encoder type, encoder resolution, software
version, and ID. If the DRIVER has been custom-made, you can also check the specification codes of DRIVERs.

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure
In the SigmaWin+ Z-V component main window, click Monitor and then click Product Information.
Information about the DRIVER, the motor, and the option modules will be displayed.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.3.1 Product Information.
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6 Utility Functions (FnE A O)

6.14 Resetting Configuration Errors in Option Modules (Fn014)

The DRIVER with option module recognizes installation status and types of option modules that are connected to
DRIVER. If an error is detected, the DRIVER issues an alarm. This function clears these alarms.

Note 1.  Alarms related to option module can be cleared only by this function. These alarms cannot be cleared by
alarm reset or turning OFF the main circuit power supply.
2. Before clearing the alarm, perform corrective action for the alarm.

(1) Preparation

The following condition must be met to clear detection alarms of the option module.
-The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ Z-V component main window, click Setup and then Reset Configuration Error of
Option Card.

2. Check to see if the Clear check box of the option module whose detection result to be cleared is selected,
and then click Execute.

3. To enable the change in the setting, turn the power OFF and ON again.

The detection result Error detected cannot be cleared. Remove the option module, or
check to see if the option module is correctly mounted.

IMPORTANT

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.9 Resetting the Configuration Error of Option Module.
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6 Utility Functions (FnE A O)

6.15 Vibration Detection Level Initialization (Fn01B)

This function detects vibration when servomotor is connected to a machine in operation and automatically adjusts
the vibration detection level (Pn312) to output more exactly the vibration alarm (A.520) and the vibration warning
(A.911).

The vibration detection function detects vibration elements according to the motor speed.

Parameter Meaning When Enabled | Classification
n.0EEo . Does not detect vibration.
[Factory setting]
Pn310 |npopoma Outputs the warning (A.911) when vibration is Immediately Setup
detected.
noaQ2 Outputs the alarm (A.520) when vibration is detected.

If the vibration exceeds the detection level calculated by the following formula, the alarm or warning will be output
according to the setting of vibration detection switch (Pn310).

Vibration detection level (Pn312 [min'1]} = Vibration detection sensitivity (Pn311 [%])
100

Detection level =

Use this function if the vibration alarm (A.520) or the vibration warning (A.911) is not output correctly when a
vibration at the factory setting of the vibration detection level (Pn312) is detected. In other cases, it is not necessary
to use this function.

The vibration alarm or warning detection sensibility differs depending on the machine conditions. In this case,
fine-tune the setting of the vibration detection sensitivity (Pn311) using the above detection level formula as a guide.

Vibration Detection Sensitivity Classification
Pn311 Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1% 100 Immediately Tuning

» The vibration may not be detected because of improper servo gains. Also, not all kinds
0 of vibrations can be detected. Use the detection result as a guideline.
+ Set a proper moment of inertia ratio (Pn103). Improper setting may result in the vibration
IMPORTANT alarm, warning misdetection, or non-detection.
» The references that are used to operate your system must be input to execute this
function.
» Execute this function under the operating condition for which the vibration detection level
should be set.
» Execute this function while the motor speed reaches at least 10% of its maximum.

(1) Preparation

The following conditions must be met to initialize the vibration detection level.
- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
- The test without a motor function must be disabled (Pn00C.0 = 0).
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6 Utility Functions (FnA 0 A1)

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ 2-V component main window, click Setup, and then click Initialize Vibration
Detection Level.

2. Select a percentage as the degree of vibration detection sensitivity and the vibration detection switch, and
then click Detection Start.

3. Click Execute. The level at which the vibrations are detected is automatically adjusted, and the setting is
displayed in the box on the right and saved in the DRIVER.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.7 Initializing Vibration Detection Level.

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

- Parameters related to this function
These are parameters that are used or referenced when executing this function.

- Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

- Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Mid-execution Automatic
Parameter Name changes changes
Pn311 Vibration Detection Sensitivity Yes No
Pn312 Vibration Detection Level No Yes
6-23
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6.16 Origin Setting (Fn020)

When using an external absolute encoder for fully-closed loop control, this function is used to set the current
position of the external absolute encoder as the origin (zero point position).
(Do not use origin setting in LECY series.)

This function can be used with the following products.
Mitutoyo Corporation ABS ST780A series
Model: ABS ST78 A A/ST78 AL

+ After execution of origin setting, the servo ready (/S-RDY) signal will become inactive
0 because the system position data will have been changed. Always turn the power
supply OFF and then ON again after execution of origin setting.
IMPORTANT

(1) Preparation
The following conditions must be met to set the origin.
- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
- The servomotor power must be OFF.
(2) Operating Procedure
Use the following procedure.
1. In the SigmaWin+ Z-V component main window, click Setup and then Zero Point Position Setting.
2. Click Execute.

3. Click Continue to execute the zero point position setting.
4. To enable the change in the setting, turn the power OFF and ON again.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma Win+
ONLINE MANUAL X-V Component 4.4.14 Setting the Zero Point Position.
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6.17 Software Reset (Fn030)

This function enables resetting the DRIVER internally from software. This function is used when reset- ting alarms
and changing the settings of parameters that normally require restarting the DRIVER. This function can be used to
change those parameters without restarting the DRIVER.

- Start software reset operation after the servomotor power is OFF.

- This function resets the DRIVER independently of host controller. The DRIVER

carries out the same processing as when the power supply is turned ON and outputs

the ALM signal. The status of other output signals may be forcibly changed.
IMPORTANT

(1) Preparation

The following condition must be met to perform a software reset.
- The servomotor power must be OFF.

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ X-V component main window, click Setup and then click Software Reset.

2. Click Execute. The Software Reset window will appear.

3. Click Execute. When execution of the software reset function is complete, a warning message will appear,
asking you to reconnect the SigmaWin+ to the DRIVER.

4. Click OK to close the Software Reset window. All settings including parameters have been re-calculated.
Disconnect the SigmaWin+ from the DRIVER, and then reconnect.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.4.14 Setting the Zero Point Position.
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6 Utility Functions (FnE A O)

6.18 EasyFFT (Fn206)

EasyFFT sends a frequency waveform reference from the DRIVER to the servomotor and slightly rotates
the servomotor several times over a certain period, thus causing machine vibration. The DRIVER detects
the resonance frequency from the generated vibration and makes notch filter settings according to the
resonance frequency detection. The notch filter is effective for the elimination of high-frequency
vibration and noise.

Execute this function after the servomotor power is turned OFF if operation of the DRIVER results in
high-frequency noise and vibration.

/\ WARNING

The servomotor rotates slightly when EasyFFT is executed. Do not touch the servomotor or
machine dur- ing execution of EasyFFT, otherwise injury may result.

/\ CAUTION

Use the EasyFFT when the servo gain is low, such as in the initial stage of servo adjustment. If
EasyFFT is executed after increasing the gain, the servo system may vibrate depending on the
machine character- istics or gain balance.

Periodic ) Rotates the
waveform shaft slightly
reference

Slight
movement

DRIVER

In addition to this function, online vibration monitor (Fn207) can be used to detect machine vibration and
automatically make notch filter settings.

If a LECYM2-Vo Series is used to make adjustments, it is recommended to use advanced autotuning.
EasyFFT is normally no need to use it.

(1) Preparation

The following conditions must be met to perform EasyFFT.

- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
- The main circuit power supply must be ON.

- All alarms must be cleared.

- The hardwire baseblock (HWBB) must be disabled.

- The servomotor power must be OFF.

- There must be no overtravel.

- The test without a motor function must be disabled (Pn00C.0 = 0).

- An external reference must not be input.

6-26
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(2) Operating Procedure

Use the following procedure.

B~ OwWDN B

6 Utility Functions (FnA 0 A1)

. In the SigmaWin+ Z-V component main window, click Setup and then click EasyFFT.
. Click OK, and the EasyFFT box appears.
. Click Servo ON.

. Select the instruction amplitude and the rotation direction, and click Start. The motor begins to rotate, and

the measurement of the frequency starts. After the measurements have been taken, the results are

displayed in the lower section of the box.
Note: When making the initial settings for EasyFFT, do not change the setting for the reference amplitude. Start

with the original value of 15. Increasing reference amplitude increases the detection accuracy, but the

vibration and noise from the machine will increase. Increase the amplitude value little by little.

5. Click Measurement complete.

[op}

. Click Result Writing to assign the results as parameter settings.

7. To enable the change in the setting, turn the power OFF and ON again.

< Important >
If two seconds or more are required for the operation although detection was successfully completed, the detection

accuracy might be insufficient. Increasing reference amplitude more than 15 increases the detection accuracy, but the
vibration and noise from the machine will increase. Increase the amplitude value little by little.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma

Win+ ONLINE MANUAL X-V Component 4.4.8 EasyFFT.

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

- Parameters related to this function
These are parameters that are used or referenced when executing this function.

- Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

- Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%—ﬁgsgggon /-lLrj]t;)rr]réaet‘iqc
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No No
Pn456 Sweep Torque Reference Amplitude No No

(\\“P
gﬁ



6 Utility Functions (FnE@ B H)

6.19 Online Vibration Monitor (Fn207)

If vibration is generated during operation and this function is executed while the servomotor power is still ON,
the machine vibration can sometimes be suppressed by setting a notch filter or torque reference filter for the
vibration frequencies.

When online, vibration frequency caused by machine resonance will be detected and the frequency that has the
highest peak will be displayed on the panel operator. The effective torque reference filter or notch filter frequency
for the vibration frequencies will be automatically selected and the related parameters will be automatically set.

In addition to this function, EasyFFT (Fn206) can be used to detect machine vibration and automatically make
notch filter settings. Use the following flowchart to determine how these functions should be used.

If a LECYM2-Vo Series DRIVER is used to make adjustments, it is recommended that you use advanced
autotuning. This function is normally no need to use it.

How to use EasyFF T (Fn206) and online vibration monitor (Fn207),
when they are mainly used for servo gain adjustment

Mraﬁon with
high-frequency noise
an operatio

Tum OFF the servomotor power,
and execute EasyFFT (Fn206)

<

y

Adjust servo gain

No

Yes

With the servomotor power ON,
execute online vibration
monitor (Fn207)

<«

v
End )

(1) Preparation

The following conditions must be met to perform online vibration monitoring.

- The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
- The servomotor power must be ON.

- There must be no overtravel.

- The correct moment of inertia (Pn103) must be set.

- The test without a motor function must be disabled (Pn00C.0 = 0).
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(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ Z-V component main window, click Monitor, and then click Online Vibration
Monitor.

2. Click OK, and the Online Vibration Monitor box appears.

3. Click Execute to activate the vibration sensor. The peak frequencies of the vibrations are displayed.

4. Click Auto Setting. In the "Previous” column, the current settings are displayed.

5. Click Write result. The adjusted values for detected frequencies are displayed in the "Current" column,
and the values are stored in the SERVOPACK.

For more information on the usage of the SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma
Win+ ONLINE MANUAL X-V Component 4.3.4 Online Vibration Monitor.

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while
executing this function or of being changed automatically after executing this function.

- Parameters related to this function
These are parameters that are used or referenced when executing this function.

- Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

- Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%—ﬁ;ﬁgg;ion /-}:l;‘t;)rr]réaet;c
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No No
Pn40D 2nd Notch Filter Q Value No No
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7 Monitor Displays

7. Monitor Displays
7.1 Monitor Displays

The monitor displays can be used for monitoring the 1/O signal status, and DRIVER internal status.

There are five types of monitor windows: System Monitor, Status Monitor, Motion Monitor, Input Signal Monitor,
and the Output Signal Monitor.

The monitor windows are independent of each other, but several windows can be displayed at the same time.
Select the items to be monitored in the Monitor Item Setting Window (For System Monitor, the items to be
monitored are fixed and cannot be selected.)

The monitor display can be checked or viewed in the SigmaWin+. For more information on the usage of the
SigmaWin+, refer to AC Servo Drives Engineering Tool Sigma Win+ ONLINE MANUAL -V Component 4.3.2
Monitor.

7.1.1 System Monitor

The System Monitor window will automatically open when the SigmaWin+ starts. Or, in the SigmaWin+
>-Vcomponent window, click Monitor, point to Monitor, and then click System Monitor.
The display is as follows.
- DRIVER current status
Same as the status displayed on the panel operator on the front of DRIVER.
- DRIVER signal current status
Same as the signal status displayed in bit data on the panel operator on the
front of DRIVER.
- Starts the main functions directly from the System Monitor window.

7.1.2 Status Monitor
The status monitor function monitors the DRIVER status.
To monitor the status of the DRIVER, use the following procedure.
1. In the SigmaWin+ Z-V component main window, click Monitor, point to Monitor and click Status
Monitor. The items which can be monitored are listed.
2. Select the items to be monitored. The current status of a selected item is displayed in "Value™ column.

7.1.3 Motion Monitor
The motion monitor function monitors the DRIVER motion.
To monitor the motions of the DRIVER.
1. In the SigmaWin+ Z-V component main window, click Monitor, point to Monitor and click Motion
Monitor. The items which can be monitored are listed.
2. Select the items to be monitored. The current status of a selected item is displayed in the "Value™ column.

7.1.4 Input Signal Monitor
The input signal monitor function monitors the DRIVER input signals.
To monitor the input signals of the DRIVER.
1. In the SigmaWin+ Z-V component main window, click Monitor, point to Monitor and click Input
Signal Monitor. The items which can be monitored are listed.
2. Select the items to be monitored. The current status of a selected item is displayed in the "Value™ column.

Note: Input signals use the following circuit configuration.
OFF: Open

ON: Short-circuited

Example

g

OFF (open)




7 Monitor Displays

7.1.5 Output Signal Monitor
The output signal monitor function monitors the DRIVER output signals.
To monitor the output signals of the DRIVER, use the following procedure.
1. In the SigmaWin+ Z-V component main window, click Monitor, point to Monitor and click Output
Signal Monitor. The items which can be monitored are listed.
2. Select the items to be monitored. The current status of a selected item is displayed in the "Value" column.

Note: Input signals use the following circuit configuration.
OFF: Transistor OFF

ON: Transistor ON

Example

o
Mﬁz

ON: Transistor ON
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8. MECHATROLINK-II Commands

8.1 MECHATROLINK-II Communications

8.1.1 Layers

The MECHATROLINK-II communications layers have functions equivalent to layers 1, 2, and 7 in the OSI
(Open System Interconnection) reference model.

OSI Reference Model and MECHATROLINK-II Model

Osl MECHATROLINK-II
Layer 7: Application layer | MECHATROLINK-II application layer
Layers 3to 6 None
Layer 2: Data link layer MECHATROLINK-II data link layer
Layer 1: Physical layer MECHATROLINK-IIphysicallayer

This manual describes commands for the application layer.

8.1.2 Frame Structure

A MECHATROLINK-II command is composed of a main command and a subcommand as shown below. It
can also be used only with a main command.

Byte 0 1 16 17 2030 #
E;gtrul I Main command area I I Subcommand area o
I= Infarmation field =I
Classifi-
cation Byte Command Response
Control 0 03H (Fixed) 01H (Fixed)
Field
1to 16 |Used by main command.
Informa-
tion Used by subcommands. The subcommands for servo drives use only 17th to 29th byte. Therefore,
Field | 17to 31 |only 17th to 29th byte are described in this manual.
Note: In some main commands, subcommand cannot be used.

The application layer interfaces with only the information field.
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8.1.3 State Transition Diagram

The primary (master) and secondary (slave) station state transitions are shown in the following diagrams.

Primary Station (Master Station) State Transition

Stant

Power ON

1 P1/ Wails for connection establishment "—\
Caommunications

| ermor

Sends CONNECT Sends CONNECT
(Synchronous communications)  (Asynchronous communications)

P2/ Asynchronous communications state

Sends SYNC_SET Commsiastions

|

“—>  P3/Synchronous communications state [——

Secondary Station (Slave Station) State Transition

( Start )
—7—
Power ON

|

— ) e
——1 P1/Waits for connection establishment [

Communicalions
ermor

Sends CONNECT 2
(Asynchronous communications Receives DISCONNECT
i Communications
Receives CONNECT elnor
_
P 2] Asynchronous communications state  |ge——,
Receives DISCONNECT |
Sends SYNC_SET Communications
l error
> P3/ Synchronous communciations state —
—
Phase Abbreviation Description
1 P1 Waiting for establishment of connection.
2 P2 Asynchronous communications enabled. Only asynchronous commands can be used.
3 p3 Synchronous communications enabled. Both synchronous and asynchronous commands
canbe used.
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8.1.4 Terminology

(1) Transmission Cycle and Communications Cycle
- Transmission Cycle:

The transmission cycle is the cycle in the MAC (Media Access Control) layer. It is the communications
cycle for physically sending data to the transmission path.

The transmission cycle is unaffected by the services provided by the application layer.

- Communications Cycle:
The communications cycle is the cycle for application layer. The communications cycle is set to an integral
multiple of the transmission cycle.

(2) Synchronization Classification

MECHATROLINK-II commands include both synchronous and asynchronous commands.

- Synchronous Commands (Classification S):
For commands of this type, commands are sent and response are received every communications cycle.
Aresponse to a command that has been sent to a slave station is received at the next communications cycle.

The WDT (Watchdog Timer) in the frames are refreshed and checked every communications cycle.
Synchronous commands can be used only during synchronous communications (Phase 3).

- Asynchronous Commands (Classification A):
For commands of this type, commands are sent asynchronously to the communications cycle.

Subsequent commands can be sent after confirming the completion of processing of the slave station that
received the command.

The WDT (Watchdog Timer) in the frames are not checked.
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8.2 MECHATROLINK-II Command List

8.2.1 Main Commands (In command code order)
The MECHATROLINK-II main commands used for LECYM2-VO series servo drives are listed below.

Command

Code Command Function Reference
00H NOP Nothing is performed. 8.11.1
01H PRM_RD Reads the specified parameter. 8.11.13
02H PRM_WR Saves the specified parameter. 8.11.6
03H ID_RD Reads the device ID. 8.115
04H CONFIG Enables the current parameter settings. 8.11.8
05H ALM_RD Reads the current alarm or warning status, and the alarm history. 8.11.15
06H ALM_CLR Clears the current alarm or warning status, and the alarm history. 8.11.16
ODH SYNC_SET Starts synchronous communications. 8.11.4
OEH CONNECT Requests to establish a MECHATROLINK connection. 8.11.3
OFH DISCONNECT | Requeststoreleasesconnection. 8.11.2
1CH PPRM_WR Saves the parameters in non-volatile memory. 8.11.7
20H POS_SET Sets the coordinates. 8.11.17
21H BRK_ON Turns the lock signal off and applies the holding lock. 8.11.19
22H BRK_OFF Turns the lock signal on and release the holding lock. 8.11.19
23H SENS_ON Turns the encoder power supply on, and gets the position data. 8.11.9
24H SENS_OFF Turns the encoder power supply off. 8.11.11
25H  [HOLD mocording o he deceleaton value st in the parameter, 0 | 8131
28H LTMOD_ON Enables the position data latch by the external signal input. 8.13.2
29H LTMOD_OFF Disables the position data latch by the external signal input. 8.13.3
30H SMON Monitors the DRIVER status. 8.11.14
31H SV_ON Turns the servo of the motor on. 8.11.10
32H SV_OFF Turns the servo of the motor off. 8.11.12
34H INTERPOLATE | Starts interpolation feeding. 8.134
35H POSING (STtngt)sD;;ositioning to the target position (TPOS) at the target speed 8.135
36H FEED Starts constant speed feeding at the target speed (TSPD) 8.13.6
38H LATCH :Z?:;]orsrir;sniarjlterpolation feeding and latches the position using the specified 8.13.7
Movestowardthe target position (TPOS) atthe target speed (TSPD).
B [BCPOSING | ve distance or external posiion spediedinhe parameter | 8138
from the latch signal input position.

3AH ZRET Performs a homing. 8.13.9
3CH VELCTRL Controls speed. 8.13.10
3DH TRQCTRL Controls torque (force). 8.13.11
3EH ADJ Used to monitor and adjust data for maintenance. 8.11.18
3EH SVCTRL Performs general-purpose servo control. This command is compatible 8.13.12

with MECHATROLINK version 1.0 and earlier.
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8.2.2 Subcommands (In command code order)
The MECHATROLINK-II subcommands used for LECYM2-VO series servo drives are listed below.

Co&norggnd Command Function Reference
00H NOP Same function as of the main command NOP 6.2.1
01H PRM_RD Same function as of the main command PRM_RD 6.2.2
02H PRM_WR Same function as of the main command PRM_WR 6.2.3
05H ALM_RD Same function as of the main command ALM_RD 6.2.4
1CH PPRM_WR Same function as of the main command PPRM_WR 6.2.5
28H LTMOD_ON Same function as of the main command LTMOD_ON 6.2.6
29H LTMOD_OFF Same function as of the main command LTMOD_OFF 6.2.7
30H SMON Same function as of the main command SMON 6.2.8

8-7
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8.2.3 Combination of MECHATROLINK-II Main Commands and Subcommands

Subcommands can be used by combining as listed below.

Subcommand
CODE | Main Command | o | opm RD | PRM_WR | ALM_RD e LT%ﬁD— LTgSFD— SMON
00 NOP V Vv V Vv J V V v
01 |PRM_RD J X X X X X X v
02 |PRM_WR J X X X X X X v
03 ID_RD V V V N V N V J
04 |CONFIG J X X X X X X V
05 |ALM_RD J X X X X X X v
06 |ALM CLR J X X X X X X Y
0D |[SYNC_SET J X X X X X X v
OE |CONNECT J X X X X X X X
OF DISCONNECT N X X X X X X X
1C |PPRM_WR J X X X X X X v
20 |POS_SET J X X X X X X v
21 |BRK_ON J X X X X X X N
22 |BRK_OFF J X X X X X X v
23 |SENS_ON J X X X X X X N
24 |SENS_OFF J X X X X X X v
25 |HOLD J J J N J N N v
28 |[LTMOD_ON J X X X X X X v
29 |LTMOD_OFF J X X X X X X Y
30 [SMON J J J N J J V N
31 SV_ON iV V iV vV V v V v
32 |SV_OFF J J J J J V V N
34 |INTERPOLATE J J J N J N J N
35 |POSING J J J J J V V N
36 FEED v v v v v v v v
38 |LATCH J J J N J X X N
39 |EX_POSING J V J N J X X N
3A  |ZRET J J J N J X X N
3C |VELCTRL J J J J J Vv V J
3D |TRQCTRL J J J N J J Y N
3E  |ADJ N X X X X X X N
3F |SVCTRL J J J N J X X N

Note: +/: Can be combined, X: Cannot be combined
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8.3 Command and Response Timing

This section describes command execution timing at a slave station and monitored data input timing at the master station.
These timings are constant, regardless of the transmission cycle and communications cycle.

8.3.1 Command Data Execution Timing

Motion commands (such as POSING and INTERPOLATE) and the OPTION in the command data field are executed
312.5 ps after they are received.

Cnrnlrnand RE}:{IHEE
I Transmission cycle :
[ PR »! '
1 Iy
I [

oo o rgoboobofh r*oouod

Slave sends |

Master sends r|r|r|r|r| rt|‘||‘||'||‘||'| oo nnnn
'UU : |

"wy H
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1 . L]
: WReceived Sent |

i
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N 000Mn I'EI_II_II_II_II'I

-
)
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312.5 ps until the motor starts running
8.3.2 Monitored Data Input Timing
The monitor, 1/0, and status data are the data of 312.5 us before the response is sent.

Command Response
Transmission cycle
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8.4 Data Order

Datain MECHATROLINK-Il commands and responses s stored in little endian byte order.
For example, 4-byte data “0x1234ABCD” in hexadecimal is stored from the least significant byte as shown below.

Byte Data
1 CD
2 AB
3 34
4 12

(\\“P
gs
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8.5 Preparing for Operation

This section describes how to set communications specifications before starting communications, and how to confirm the
communications status.

8.5.1 Communications Setting

The SW2 DIP switch is used to make the settings for MECHATROLINK-II communications. The
station address is set using the rotary switch (SW1) and the DIP switch (SW2).

I

b

SW2 (factory settings)

345
2 \.l/ &
N
o—l\ J—8
FA_AS
77T\ A
Dc B

SW1 (factory setting)

(1) Settings for the SW2 DIP Switch

The following table shows the settings of the DIP switch (SW2).

SW2 Function Setting Description Factory setting
) OFF |4 Mbps (MECHATROLINK-I)
Pin 1 | Sets the baud rate. ON
ON 10 Mbps (MECHATROLINK-II)
- OFF 17 bytes
Pin 2 Sgts_the number of trans yt ON
mission bytes. ON 32 bytes
) ) OFF | Station address = 40H + SW1
Pin 3 | Sets the station address. _ OFF
ON Station address = 50H + SW1
Pin 4 | Reserved. (Do not change.) OFF - OFF

When connecting to a MECHATROLINK-I network, turn OFF pins 1 and 2.

When using a MECHATROLINK-I network (Baud rate: 4 Mbps), the settings for the number of

transmission bytes is disabled and the number of transmission bytes is always 17.
IMPORTANT

(\\‘90
g.':
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(2) Setting the Station Address

The following table lists the possible settings of the rotary switch (SW1) and the DIP switch
(SW2) that can be combined to form a station address.

The factory setting for the station address is 41H (SW2 = OFF, SW1 = 1).

Bit 3 of SW2 SW1 Station Address Bit 3 of SW2 SW1 Station Address
OFF 0 Disabled ON 0 S0H
OFF 1 41H ON 1 SIH
OFF 2 42H ON 2 52H
OFF 3 43H ON 3 53H
OFF 4 44H ON 4 54H
OFF 5 45H ON ° 55H
OFF 6 46H ON 6 56H
OFF 7 47H ON 7 S7H
OFF 8 48H ON 8 58H
OFF 9 49H ON 9 59H
OFF A 4AH ON A 5AH
OFF B 4BH ON B SBH
OFF C 4CH ON c 5CH
OFF D 4DH ON D SDH
OFF E 4EH ON E SEH
OFF F AFH ON F 5FH

o Turn the power OFF and then ON again to validate the new settings.

IMPORTANT

@$?°
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8.5.2 Checking the Communications Status

Turn ON the control and main circuit power supplies and use the following procedure to confirm that the DRIVER is
ready for communications.

(1) Operation Procedure

Procedure Operation

1 Confirm that the wiring is correctly made.

Turn ON the DRIVER control and main circuit power supplies.
When the control power is being normally supplied to the DRIVER, POWER LED on the DRIVER s lit.
When the main circuit power supply is ON, CHARGE is lit.

3 Turn ON the PC or PLC...etc power supply and start MECHATROLINK communications.

Check the communications status.

When communications in the data link layer have started, COM LED on the DRIVER is lit.

Note: If COM LED is not lit, check the communications settings of SW1, SW2, and the PC or PLC...etc, and
then turn the power supplies OFF and ON again.

When the MECHATROLINK-II connection in the application layer is established, the 7-segment LED indi-

4 cates the completion of CONNECT execution as shown below.

““When lit CONNECT execution completed
When unlit: COMMECT execution not completed

(\\“?"
ga
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8.6 Operation Sequence for Managing Parameters Using a PC or PLC...etc

When the parameters are managed by a PC or PLC...etc, the parameters are automatically transmitted from the PC or PLC...etc
to the DRIVER when the power is turned ON. Therefore, the settings of DRIVER do not need to be changed when the DRIVER

is replaced.
Procedure Operation Command to Send

1 Turn on the control and main circuit power supplies. NOP
2 Reset the previous communications status. DISCONNECT*
3 Establish communications connection and starts WDT count. CONNECT
4 Check information such as device ID. ID_RD
5 Get device setting data such as parameters. PRM_RD, ADJ
6 Set the parameters required for device. PRM_WR
7 Enable the parameter settings (Setup). CONFIG
8 Turn the encoder power supply to the position data. SENS_ON
9 Turn the servo on. SV_ON
10 Start operation. -
11 Turn the servo off. SV_OFF
12 Disconnect the communications connection. DISCONNECT
13 Turn the control and main circuit power supplies. -

*If the connection cannot be released normally, send DISCONNECT command for 2 or more communications cycles, and then
send CONNECT command.

(\\“?"
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8.7 Operation Sequence for Managing Parameters Using a DRIVER

8 MECHATROLINK-II Commands

Tomanagethe parametersbyusing DRIVER’snon-volatilememory, savethe parametersinthenon-volatile memory at setup
and use an ordinary operation sequence.

8.7.1 Setup Sequence

Procedure Operation Command to Send
1 Turn on the control and main circuit power supply. NOP
2 Reset the previous communications status. DISCONNECT*
3 Establish communications connection and start WDT count. CONNECT
4 Check information such as device ID. ID_RD
5 Get device setting data such as parameters. PRM_RD, ADJ
6 Savethe parametersrequired for device inthe non-volatile PPRM_WR
memory. Note: Do notuse PRM_WR.
7 Disconnect the communications connection. DISCONNECT
8 Turn off the control and main circuit power supplies. -

*If the connection cannot be released normally, send a DISCONNECT command for 2 or more communications cycles,
and then send a CONNECT command.

8.7.2 Ordinary Operation Sequence

Procedure Operation Command to Send
1 Turn on the control and main circuit power supplies. NOP
2 Reset the previous communications status. DISCONNECT*
3 Establish communications connection and start WDT count. CONNECT
4 Check information such as device ID. ID_RD
5 Get device setting data such as parameters. PRM_RD, ADJ
6 Turn on the encoder power supply to get the position data. SENS_ON
7 Turn the servo on. SV_ON
8 Start operation. POSING, INTERPOLATE, etc.
9 Turn the servo off. SV_OFF
10 Disconnect the communications connection. DISCONNECT
1 Turn off the control and main circuit power supplies. -

*If the connection cannot be released normally, send a DISCONNECT command for 2 or more communications cycles,
and then send a CONNECT command.

(\\“?"
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8.8 Specific Operation Sequences

This section describes operations that use commands in specific sequences.

8.8.1 Operation Sequence When Turning the Servo ON

Motor control using a PC or PLC...etc is performed using motion commands only during Servo ON (motor power ON).

While the DRIVER is in Servo OFF status (while current to the motor is interrupted), the DRIVER manages position data
so that the reference coordinate system (POS, MPOS) and the feedback coordinate sys- tem (APOS) are equal. For correct
execution of motion commands, therefore, it is necessary to use the SMON (Status Monitoring) command after the
DRIVER status changes to Servo ON, to read the servo reference coordinates (POS) and send an appropriate reference
position.

Confirm the following bit status before sending the SV_ON command: STATUS field: PON = 1 and ALM = 0

10 Monitor field: HBB = 0

8.8.2 Operation Sequence When OT (Overtravel Limit Switch) Signal Is Input

When

an OT signal is input, the DRIVER prohibits the motor from rotating in the way specified in the parameter Pn001.

The motor continues to be controlled by the DRIVER while its rotation is prohibited.

When an OT signal is input, use the following procedure to process the OT signal.

Procedure

Operation

Monitor OT signals (P_OT and N_OT of 10 Monitor field). When an OT signal is input, send an appropri-
ate stop command:

While an interpolation command (INTERPOLATE, LATCH) is being executed: Leave the interpolation
command as it is and stop updating the interpolation position. Or, send a HOLD command and SMON
command.

While a move command (such as POSING) other than interpolation commands is being executed: Send a
HOLD command.

Check the output completion flag DEN. If DEN = 1, the DRIVER completed the OT processing. At
the same time, check the flag PSET. If PSET = 1, the motor is completely stopped.
Keep the command used in procedure 1 active until both of the above flags are set to 1.

Read out the current reference position (POS) and use it as the start position for retraction processing.

Use a move command such as POSING or INTERPOLATE for retraction processing. Continue to use this
command until the retraction is finished. If the move command ends without finishing the retraction, restart
the move command continuously from the last target position.

Note:

When an OT signal is input during execution of motion command ZRET or EX_POSING, the execution
of the command will be cancelled. For retraction, always send a stop command described in procedure
1 first, and then send a retraction command (move command).

In case of OT ON (P-OT or N-OT of I0_MON field = 1) or Software-Limit ON (P_SOT or N_SOT of
STATUS field = 1), the motor may not reach the target position that the PC or PLC...etc specified. Make
sure that the axis has stopped at a safe position by confirming the feedback position (APOS).

o The PC or PLC...etc may not be able to monitor a brief change in the P-OT

IMPORTANT the OT signal.

or N-OT signal to P-OT=1 or N-OT=1. Proper selection, installation and
wiring in the limit switch is required to avoid chattering and malfunctions in

8.8.3 Operation Sequence at Emergency Stop (Main Circuit OFF)

After confirming that SV_ON or PON bit in the response data STATUS field is OFF (= 0), send an SV_OFF command.
During emergency stop, always monitor the DRIVER status using a command such as the SMON (Status Monitoring)
command.

(\\“?"
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8.8.4 Operation Sequence When a Safety Signal is Input

When an HWBB1 or HWBB2 signal is input while the motor is being operated, current to the motor will be forcibly
stopped, and the motor will be stopped according to the setting of the 1st digit of parameter Pn001.

[When an HWBB signal is input after the DRIVER stops powering the motor]

MHWBB1 ON OFF ON
MWEBB2Z {Doss not requast HWBB function) | {Request HWES functon) {Doss not request HWBB function)
M-1I Motion command, \| SV_OFF ||  SV_OFF { SV_ON
command g¢n command /A  command, etc. command, etc.
S’TfATéJS
e
SVON ! 0 !
10 Menitor i
fieid ¢ 1 )] i
HBB :
DRIVER B8 sats HWBB status BB status 3
status RUN status X;:ase: acxed)\ (hard wirs :asab'-:»:,-(e:;uX {bassblockad) RUN status
[When an HWBB signal is input while the DRIVER is powering the motor]
MHWBB1 ON OFF ON
MWBB2 {Doss not requast HWBB function) |{Request HWSE functon) (Does not requast HWBB function)
A SV_ON
cogn‘gnc Motion command, etc. )( SV_OFF command, etc. oon:mand. ate.
STATUS
fiald 1 o 1
SVON
10 Monitor
fiald 0 1 0
HEBB
DRIVER RUN status X HWEB status X BB status X RUN status
status (hard wire basebiocked) (basebiocked)

- When an HWBB Signal is Input
Monitor the HWBB input signal and SCM output signal status, or HBB signal status in 10 Monitor field. If a
forced stop status is detected, send a command such as SV_OFF to stop the motor.

- Restoration from Stop Status

Reset the HWBB1 or HWBB?2 signal, and then send a command other than SV_ON, such as SV_OFF. Then,
restore the PC or PLC...etc and system. When the PC or PLC...etc and system are restored, turn the servo ON

using the operation sequence to turn the servo ON.

If the DRIVER enters HWBB status while sending an SV_ON command, reset the /[HWBB1 or
/HWBB2 signal and then send a command other than SV_ON, such as SV_OFF. Then, send the
SV_ON command again to restore the normal operation status.

2. Ifthe DRIVER enters HWBB status during execution of an SV_OFF, INTERPOLATE, LATCH,
POSING, FEED, EX_POSING, or ZRET command, acommandwarning willoccursincethe DRIVER
status changes to Servo OFF status. Execute the Clear Alarm or Warning (ALM_CLR) command to

restore normal operation.

Note 1.
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8 MECHATROLINK-II Commands

8.8.5 Operation Sequence at Occurrence of Alarm

When the ALM bit in STATUS field of response turns on (= 1), send SV_OFF command. Use ALM_RD command to
check the alarm occurrence status.

To clear the alarm status, send ALM_CLR command after removing the cause of alarm. However, the alarms that require
turning the power supply off and then on again to clear the alarm status, sending ALM_CLR command will not clear the
alarm status.

If a communications alarm A.E500or A.E60O occurs, send ALM_CLR command to reset the alarm and then send
SYNC_SET command.

8.8.6 When Motion Command Is Interrupted and Servomotor Is in Position

During execution of a Motion command, any one of the following statuses on the DRIVER will cause
interruption of the motion command and anin-position status of PSET=1.

- Alarm occurrence (ALM of STATUS field =1) causes Servo-Off (SVON of STATUS field =0).

- Main power supply OFF (PON of STATUS field =0) causes Servo-Off (SVON of STATUS field =0).

- OT ON (P-OT or N-OT of IO_MON field = 1) or Software-Limit ON (P_SOT or N_SOT of STATUS field=1) causes
dathe motor to stop.

Even when PSET is 1 in these cases, the motor may not reach the target position that the PC or PLC...etc specified. Obtain
the feedback position (APOS) to make sure that the axis has stopped at a safe position.

or N-OT signal to P-OT=1 or N-OT=1. Proper selection, installation and
wiring in the limit switch is required to avoid chattering and malfunctions in

IMPORTANT the OT signal.

0 The PC or PLC...etc may not be able to monitor a brief change in the P-OT
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8 MECHATROLINK-II Commands

8.9 Setting the Origin Before Starting Operation

8.9.1 When Using an Absolute Encoder

When an absolute encoder is used in the slave station, SENS_ON command can be used to set the reference coordinate
system of the slave station. The reference coordinate system will be set according to the position detected by the absolute
encoder and the coordinate system offset of the encoder (i.e., the offset between the encoder’s coordinate system and the
reference coordinate system (device built-in parameter).

The relationship between the reference coordinate system (POS and APOS), the encoder’s coordinate system, and the
coordinate system offset of the encoder are shown in the following figure.

POS: Reference position
APOS: Feedback position

Current
Referancae coordinate pasition

system origin X

Reference ! va ¥ N &

coordinate Y |

systam : |

(POS,APCS) 'PnBO8 | H

p—1 L}

Encoder L @

coordinate Encoder origin .
systam

X=x+PnB08

Pn808: Absolura Encader Ongin Offset
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8.10 Commands List for Preparation Process

8 MECHATROLINK-II Commands

Operation Command to Send Description
Conflrmatllo.r! of completlon of NOP, DISCONNECT Checks |fthg DRIVER has beeninitialized to be ready for
DRIVER initialization communications or not.
Establishment of MECHA- CONNECT Establishes communications connection and starts WDT
TROLINK-II connection count.
St)ér;tchronous communications SYNC_SET Starts synchronous communications.
Device ID check ID_RD Checks information such as device ID.
. Sets the parameters required for device. (When parameters
Parameter setting PRM_WR are managed by a PC or PLC...etc)
Sets the parameters required for device and saves them in the
Parameter setting and saving PPRM_WR non-volatile memory. (When parameters are managed by
DRIVER.)
Validation of parameter settings CONFIG Enables the set parameters.
(Setup)
Encoder power supply ON SENS_ON Turns on the encoder power supply to get position data.
Servo ON SV_ON Turns the servo on.
Encoder power supply OFF SENS_OFF Turns off the encoder power supply off.
Servo OFF SV_OFF Turns the servo off.
Reads active parameters.
Parameter read-out PRM_RD (When parameters are managed by a PC or PLC...etc)
DRIVER status monitoring SMON Monitors the DRIVER status.
Alarm and warning read-out ALM_RD rF]\’izfl(;jr?/the current alarm or warning and the alarm occurrence
Clearing alarm or warning status | ALM_CLR Clears the current alarm or warning status and the alarm
occurrence history.
Coordinate system setting POS_SET Sets the coordinate system.
Data monitoring and adjustment | ADJ Monitors and adjusts the set data.

oo
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8.11 Commands Details for Preparation Process

8.11.1 No Operation (NOP: 00H)

8 MECHATROLINK-II Commands

After turning on the control and main circuit power supplies, send NOP command to check if initialization of DRIVERhas
beencompletedornot.

(1) NOP Command (00H)

The specifications of the NOP command are shown below.

Byte

NOP

Command

Response

Description

00H

00H

Phases in
which the
command can
be executed

All phases

Synchronization
classification

Asynchronous
command

Ol 00| N O O | W

—
e
—
]
—
]

ALARM

Processing
time

Within commu-
nications cycle

Subcommand

Can be used.

STATUS

0.

16

WDT

RWDT

17

—
]
—
e
—
]
o
]
e
o
o
e

Subcommand
area

Subcommand
area

* Returns the ALM, WARNG, and CMDRDY bits in STATUS field.
Other bits will not be specified.
» Theresponse will be NOP from the moment the power is turned on until
the initialization of DRIVER is completed. During this time, CMDRY =

(2) ALARM

The uppermost two digits of the DRIVER alarm code are setinthe ALARM field of the response. Forexample,
ALARM =02when aparameter checksumerror 1 (A.020) occurs. If no alarm occurs, ALARM = 00.
For details on alarms and alarm codes, refer to 9 Troubleshooting.

8-21
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(3) Status Field Specifications

8 MECHATROLINK-II Commands

The statusfield is used to monitor the DRIVER status. The following table shows the bit allocation in the status field.

D7 D6 D5 D4 D3 D2 D1 DO
PSET/ 1 zpoINT - PON SVON | CMDRDY | WARNG ALM
V_CMP
D15 D14 D13 D12 D11 D10 D9 D8
- - N_SOT P_SOT \N/ESR'\’//l L_CMP T_LIM DEN/ZSPD
The following table explains each bit value and its status.
Bit Name Value Description
0 Noalarm
DO ALM
1 Alarmoccurs.
0 No warning
D1 WARNG .
1 Warning occurs.
0 Command cannot be received (busy).
D2 CMDRDY _
1 Command can be received (ready).
0 Servo OFF
D3 SVON
1 Servo ON
0 Main power supply OFF
D4 PON . P it
1 Main power supply ON
D5 - - -
0 Out of home position range
D6 ZPOINT __ —
1 Within home position range
0 Outof positioning complete range
PSET __ P - g P 9
(During position Within positioning complete range
control) 1 (The outputis completed (DEN = 1) and APOS is within the positioning
D7 complete range.)
V_CMP 0 Speed does not coincide.
(During speed .
control) 1 Speed coincides.
DEN 0 During output
(During position
control) 1 Output completed
D8
ZSPD 0 Zero speed not detected
(During speed
control) 1 Zero speed detected
0 Not during torque (force) limit
D9 T_LIM - —
1 During torque (force) limit
0 Latch not completed
D10 L_CMP
1 Latch completed
NEAR 0 Out of positioning proximity
(During position . o .
it control) 1 Within positioning proximity
V_LIM 0 Speedlimitnotdetected
(During speed .
control) 1 Speed limit detected
0 OT signal is OFF.
D12 P_SOT - -
1 OT signal is ON.
8-22
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8 MECHATROLINK-II Commands

Bit Name Value Description
0 OT signalis OFF.

D13 N_SOT _ _
1 OT signal is ON.

D14 - - -

D15 - - -

WoT

RANDT

(4) Details WDT and RWDT

The watchdog timer data will be setin WDT and RWDT of NOP command and response as shown below.

o7 Da

D3 0o

8N: Copy of RSN in RWDT

MN: Incremented by 1 @ach
communications cycle

o7 Da

D3 0o

REN: Increameanted by 1 each
communications cycle

RMM: Copy of MIN in WOT

MN: Master station watchdog timer count

RSN: DRIVER’s watchdog timer count

The watchdog timer is checked after synchronous communications has been established.
The DRIVER watchdog timer data will be refreshed whether synchronous communications is established or not.

(\\“P
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8 MECHATROLINK-II Commands

8.11.2 Release MECHATROLINK-II Connection (DISCONNECT: OFH)

The connection must be released at the end of communications.
Send a DISCONNECT command to release the connection.

(1) DISCONNECT Command (OFH)
The specifications of the DISCONNECT command are shown below.
DISCONNECT -
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 OFH command can All phases classification command
OFH be executed
Processin Communications
2 ALARM time 9 cycle or more Subcommand | Cannot be used
(Within 5 s)
3 * Releases the MECHATROLINK-II connection, and the DRIVER
4 STATUS changes communications to Phase 1.
» When this command is received, the following operations will be per-
5 formed.
6 - The DRIVER changes communications to Phase 1.
- The DRIVER changes to Servo OFF.
7 - The reference point setting becomes invalid.
8 - The position data is initialized.
9 - Lock signal turns ON.
- Ifanalarm has occurred, releasing the connection will not clear the
10 alarmstatus. The setparameter data (savedinthe volatile memory) will
1 remain valid.
- To re-establish connection, carry out operations in the same sequence
12 as when turning ON the power supply and set the required parameters
13 again.
14
15
16 WDT RWDT

Note: Always send a DISCONNECT command for at least two communications cycles.
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8 MECHATROLINK-II Commands

8.11.3 Establish MECHATROLINK-II Connection (CONNECT: OEH)

Send a CONNECT command to establish a MECHATROLINK-II communications connection. When the connection is
established, the WDT (watchdog timer) count starts.

(1) CONNECT Command (OEH)

The specifications of the CONNECT command are shown below.

CONNECT -
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 OEH OEH command can Phase 1 classification command
be executed
; Communications
2 ALARM Fligseesig cycle or more Subcommand | Cannot be used
time -~
(Within 5 s)
3
STATUS * Establishes a MECHATROLINK-II connection and sets the communica-
4 tions mode according to COM_MODE.
» VER: Version. Set VER to 21H (Version 2.1)
5 VER VER + COM_MOD: Sets the communications mode. Refer to (2) Details of
6 COM MOD COM MOD COM_MOD for details.
— — + COM_TIM: Sets the communications cycle. The communications cycle
7 COM_TIM COM_TIM must satisfy the following equation within the range between 1 and 32.
0.25 [ms] < Transmission cycle [ms] X COM_TIM < 32 [ms]
8 + A warning will occur and the command will be ignored in the following
9 cases.
- IfCOM_MODE is out of the setting range: Data setting warning 2
10 (A.94B)
- IfCOM_TIMis out of the settting range: Data setting warning 2
1 (A.94B)
- If the transmission bytes is 17 but SUBCMD = 1: Data setting warn-
12 ing 2 (A.94B)
13 - If the transmission speed is set to 10 Mbps but VER is not set to 21H:
Data setting warning 2 (A.94B)
14 + Slave stations will notaccept commands otherthan CONNECT, DIS-
CONNECT,andNOP beforethe connectionisestablished. Ifacommand
15 otherthan CONNECT, DISCONNECT, and NOP is sent before the con-
nection is established, NOP is always returned as the response.
16 WDT RWDT

Note: Slave stations will not accept any MECHATROLINK-II command while a motion command such as JOG is
being executed to run the motor through SigmaWin+.
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8 MECHATROLINK-II Commands

(2) Details of COM_MOD

COM_MOD bitallocationand eachbitstatus are described below.

D7 D6 D5 D4 D3 D2 D1 DO

SUBCMD 0 0 0 DTMOD SYNCMOD 0

- SYNCMOD: Sets the synchronization mode.
SYNCMOD = 0: Asynchronous communications
SYNCMOD = 1: Synchronous communications

- DTMOD: Sets the data transmission method.

DTMOD = 00 or 11: Single transmission
DTMOD = 01: Continuous transmission
Normally, set DTMOD to 00.

- SUBCMD: Specify whether to use subcommands or not.
SUBCMD = 0: Do not use subcommands
SUBCMD = 1: Use subcommands
Note: When SYNCMOD =0, itis necessarytosend SYNC_SET commandto enter Phase 3.

Warning

Phass 1

SYNCMOD =0
A 4

] Phase 2 SYNCMOD = 1

SYNC_SET
\ 4
I Phass 3

(3) Transmission Cycle and Communications Cycle

The table below provides the applicable communications cycle and the maximum number of connectable stations
for each transmission cycle setting.

Transmission Bytes
Transmission Cycle Applicable Communications Cycle 17-byte 32-byte
Connectable Max. Number of Stations
0.25ms 0.25 ms to 8.00 ms (in 0.25-ms units) 2 1
0.50 ms 0.50 ms to 16.00 ms (in 0.50-ms units) 7 4
0.75ms 0.75 ms to 24.00 ms (in 0.75-ms units) 11 7
1.00 ms 1.00 ms to 32.00 ms (in 1.00-ms units) 15 9
1.50 ms 1.50 ms to 32.00 ms (in 1.50-ms units) 23 15
2.00 ms 2.00 ms to 32.00 ms (in 2.00-ms units) 30 21
2.50 ms 2.50 ms to 2.00 ms (in 2.50-ms units) 30 26
3.00ms 3.00 ms to 32.00 ms (in 3.00-ms units) 30 30
3.50ms 3.50 ms to 32.00 ms (in 3.50-ms units) 30 30
4.00 ms 4.00 ms to 32.00 ms (in 4.00-ms units) 30 30

Note: Communications retry stations can be connected as long as the total number of connected stations,
including the retry stations, is within the connectable max. number of stations. The maximum number
of retry stations is the difference between the connectable max. number of stations and the number of
actually connected slave stations, but limited to 7.

Note that the connectable max. number of stations may differ depending on the PC or PLC...etc
specifications.

8-26
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8.11.4 Start Synchronous Communications (SYNC_SET: 0DH)

This section describe how to start synchronization to change a communications phase from phase 2 to phase 3.

When SYNCMOD bit of the COM_MOD of CONNECT command is set to 1, the communications phase will change
from phase 1 to phase 3 at the moment the connection is established. In this case, itis not necessary to send a SYNC_SET

command.

(1) SYNC_SET Command (ODH)

The specifications of the SYNC_SET command are described below.

SYNC_SET _
Byte = Description
Command Response
Phases in
which the Synchronization | Asynchronous
! ODH ODH command can Phase 2 cli\ssification cor)1/1mand
be executed
Processing Communications
2 ALARM . cycle or more Subcommand | Cannot be used
time e
(Within 5 s)
3
STATUS » Starts synchronous communications. Switched from phase 2 to phase 3.
4  Synchronization is made at the WDT changing edge. However, if WDT
5 errors are masked by parameter Pn800.0, processing is completed when
this command is received.
6 + During phase 3, the slave ignores this command and returns a normal
7 response without a warning.
8 « If the slave station in Servo ON status receives this command in phase 2,
the slave station enters Servo OFF status.
9 * At occurrence of the following alarms and warnings, this command must
10 be transmitted to restart synchronous communications.
S - Command warning 1 (A.95A) occurs when this command is used in
1 phase 1
12 - MECHATROLINK-II synchronization Error (A.E50)
ETEE - MECHATROLINK-II synchronization failed (A.E51)
- MECHATROLINK-II Communications Error (A.E60)
14 - MECHATROLINK-II Transmission Cycle Error (A.E61)
T 15 | - Command warning 1 (A.95A) occurs when this command is used while
operating the servo using SigmaWin+.
16 WDT RWDT
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8.11.5 Check Device ID (ID_RD: 03H)

Send ID_RD command to read the device ID for confirmation.

(1) ID_RD Command (03H)

The specifications of the ID_RD command are described below.

8 MECHATROLINK-II Commands

Byte ID_RD -
Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 O3H 03H command can Phase 2 and 3 classification command
be executed
2 ALARM s g Within commu- | g\ \pcommand | Can be used
time nications cycle
3 + Readsthe device ID for contirmation.
7 STATUS » Use DEVICE_CODE to specify the device ID to be read.
» Use OFFSET to specify which data of the device ID is to be read out.
5 DEVICE_ DEVICE_ | . Use SIZE to specify the number of data (bytes) to be read out.
CODE CODE + A warning will occur and the command will be ignored in the following
6 OFFSET OFFSET case. . _ _
7 SIZE SIZE - DEVICE_CODE is set out of the range: Data setting warning 2
(A.94B)
8
9
10
11
ID
12
13
14
15
16 WDT RWDT
17
18
19
20
21
22
3 Subcommand | Subcommand
area area
24
25
26
27
28
29
8-28
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(2) Device ID Specifications

The specifications of the device ID are described below.

. DEVICE OFFSET
Device Type/Name CODE™
00 (01|02 |03 |04 |05(06|07 08|09 |0A|0OB|OC|OD|OE|OF]|10 | 11
DRIVER
Software
version 02H ver.
Model 20H S ‘ G| M| *|*| - |*|* | * |*10]|*11|*12|*13| 00
Servomotor Encoder
software 12H Ver.
version
Model 30H ‘
External =
Encoder oftware
version 32H ver.

* DRIVER Model
*1: Model code, *2: Current capacity, *3: Power supply voltage specifications, *4: Interface
specifications,
*5: Design revision order, *6: Options
» Servomotor Model

*7:Model code, *8: Rated output, *9: Power supply voltage, *10: Encoder type, *11: Design revision
order,

*12: Shaft-end specifications, *13: Options
* Software version is binary data.
» Model is expressed in ASCII code and “00 (NULL)” is added at the end of each character string.
* 50H and 52H of DEVICE_CODE are reserved for system.
» When the Safety Option unit or/and Feedback Option unit are not connected, 0 is set to all the ID data.

* For an external encoder, the ID of the encoder connected to the Feedback
Option unit is set. (Therefore, 0 is set to all the ID data when no Feedback
Option unit is connected.)

* Whenanencoder option for fully-closed loop controlis connected to the Feedback Option
unit, Oissettoall the ID data of Feedback Option unit.

Refer to Use the SigmaWin+ of before for the correspondence of Device ID and SMC model.
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8.11.6 Set Parameters (PRM_WR: 02H)

Send PRM_WR command to set parameters when parameters are managed by a PC or PLC...etc. Parameters will be set
without being saved in the non-volatile memory of DRIVER.

(1) PRM_WR Command (02H)

The specifications of the PRM_WR command are described below.

PRM_WR W
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 02H 02H command can Phase 2 and 3 classification command
be executed
2 ALARM Errr?gess'ng Within 200 ms Subcommand | Cannot be used
3 * Writes parameters.
2 STATUS The parameters will not be saved in the non-volatile memory.
* For parameters that require turning the power supply OFF and ON again
5 to be validated, it is necessary to send a CONFIG command to validate
6 NO NO the settings.
+ Use NO to specify the parameter to be written.
7 SIZE SIZE * Use SIZE to specify the number of data (bytes) of the parameter to be
8 written.
5 * PARAMETER is the data to be written.
+ A warning will occur and the command will be ignored in the following
10 cases.
1 - When writing parameters that affect utility functions currently being
PARAMETER | PARAMETER used for operations with SigmaWin+: Command warning 1 (A.95A)
12 - NOis set out of the range: Data setting warning 1 (A.94A)
13 - SIZE does not match: Data setting warning 4 (A.94D)
” - PARAMETER is out of the range: Data setting warning 2 (A.94B)
15
16 WDT RWDT
- Example of NO
For the parameter Pn80D, the data is set in little endian as shown below.
Byte Data
5 0D
6 08
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8.11.7 Set and Save Parameters in Non-volatile Memory (PPRM_WR: 1CH)
Send a PPRM_WR command to save parameters in the DRIVER.

(1) PPRM_WR Command (1CH)
The specifications of the PPRM-WR command are described below.
PPRM_WR .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1CH 1CH command can Phase 2 and 3 classification command
be executed
2 ALARM Errr?gessmg Within 200 ms Subcommand | Cannot be used
3 + Saves parameters in the non-volatile memory.
2 STATUS * For parameters that require turning the power supply OFF and ON again
to be validated, it is necessary to send a CONFIG command to validate
5 NO NO the settings.
6 + A warning will occur and the command will be ignored in the following
cases.
7 SIZE SIZE - NOis out of the range: Data setting warning 1 (A.94A)
8 - SIZE does not match: Data setting warning 4 (A.94D)
9 - PARAMETER is out of the range: Data setting warning 2 (A.94B)
- When writing parameters that affect utility functions currently being
10 used for operations with SigmaWin+: Command warning 1 (A.95A)
11
o PARAMETER | PARAMETER
13
14
15
16 WDT RWDT
o Do not turn off the power supply while the parameter is being written (CMDRDY = 0).
IMPORTANT
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8.11.8 Validate Parameters (Setup) (CONFIG: 04H)

The set parameters need to be validated (setup) using a CONFIG command.
Executing this command recalculates all currently set parameters and initializes positions, output signals, etc.

(1) CONFIG Command (04H)

The specifications of the CONFIG command are described below.

CONFIG .
Byte Description
Command Response
Phases in
1 04H 04H which the Phase 2 and 3 Synchr_om;atlon Asynchronous
command can classification command
be executed
2 ALARM Errr?gess'ng Within 5 s Subcommand | Cannot be used
3 * Recalculates all currently set parameters and initializes position, etc.
2 STATUS » The DRIVER will change to Servo OFF if this command is received
when the DRIVER is Servo ON.
5 » Awarningwilloccurandthe command will be ignored ifthiscommand
6 is sent:
- When using SigmaWin+ to execute utility functions: Command warning
7 1(A.95A)
8 * Refer to (2) Status and Output Signal during CONFIG Command Execu-
9 tionfor details on status and output signal during CONFIG command exe-
cution.
10
11
12
13
14
15
16 WDT RWDT

(2) Status and Output Signal during CONFIG Command Execution

The status and output signal during CONFIG command execution are listed below.

Status and Output Signal Before CONFIG During CONFIG After CONFIG
ALM (status) Current status Current status Current status
CMDRDY (status) 1 0 1
Other status Current status Not specified Current status
ALARM (code) Alarm currently occurred Alarm currently occurred Alarm currently occurred
ALM (CN1 output signal) | Current status Current status Current status
/S-RDY (CN1 output signal) | Current status OFF Current status
Other output signals Current status Not specified Current status
8-32

O
:



8 MECHATROLINK-II Commands

8.11.9 Turn Encoder Power Supply ON (SENS_ON: 23H)
Send SENS_ON command to turn ON the encoder power supply.

(1) SENS_ON Command (23H)

The specifications of the SENS_ON command are described below.

SENS_ON e
Byte Description
Command Response

Phases in
which the Synchronization | Asynchronous

) 23H 23H command can Phase 2 and 3 classification command
be executed

2 ALARM Errr?gessmg Within 2 s Subcommand Cannot be used

+ Obtains the initial position data and creates the present position when an
absolute encoder is used.

* The reference point, home position (ZPOINT), and software limits will
be enabled when an absolute encoder is used.

3
STATUS
4
5
6 | * After having used this command, the position data must be monitored
7
8
9

MONITOR1 and the coordinate system of PC or PLC...etc must be setup.

10
MONITOR2
11
12
13 SEL_MON1/2 | SEL_MON1/2
14
I0_MON
15 -
16 WDT RWDT
(2) Monitor Selection Field Specifications: SEL_MON1/2/3/4
The monitor selection (SEL_MON1/2/3/4) field is used to select the Servo monitor information.
- Applicable Commands:
SV_ON, SV_OFF, HOLD, INTERPOLATE, POSING, FEED, LATCH, EX_POSING, ZRET, VELCTRL,
TRQCTRL, SMON, SENS_ON, SENS_OFF, BRK_ON, BRK_OFF, LTMOD_ON, LTMOD_OFF
- Setting Method:
Set MONITOR 1/2/3/4 monitor codes in SEL_MON1/2/3/4 allocated in the thirteenth byte of the main
command or in the reserved area of the nineteenth byte of the subcommand.
SEL_MON1/2/3/4 allocation is shown below.

D7‘DG|D5‘D4 D3‘D2‘D1|D0
SEL_MON2 SEL_MON1
D7‘DG|D5‘D4 D3‘D2‘D1|D0
SEL_MON4 SEL_MON3




(3) Monitor Information Field Specifications: MONITOR 1/2/3/4

8 MECHATROLINK-II Commands

The monitor information (MONITOR 1/2/3/4) field is used to monitor information selected by the monitor codes
inthe monitor selectionfield.

- Applicable Commands:
SV_ON, SV_OFF, HOLD, INTERPOLATE, POSING, FEED, LATCH, EX_POSING, ZRET, VELCTRL,
TRQCTRL, SMON, SENS_ON, SENS_OFF, BRK_ON, BRK_OFF, LTMOD_ON, LTMOD_OFF

The MONITOR 1/2/3/4 monitor codes are listed below.

Monitor

Code Name Description Unit
0 POS Reference position in reference coordinate system Reference unit
(position after reference filtering)
1 MPOS | Reference position Reference unit
2 PERR | Position error Reference unit
3 APOS | Feedback position in machine coordinate system | Reference unit
4 LPOS Feedback latch position in machine coordinate Reference unit
system
Reference position in reference coordinate system .
5 IPOS (position before reference filtering) Reference unit
6 TPOS | Target position in reference coordinate system Reference unit
7 - - -
Position/torque (force) control: reference
8 FSPD | Feedback speed units/s
P Speed control: Maximum speed/
40000000H
Position control: Reference units/s
9 CSPD | Reference speed Speed control: Maximum speed/
40000000H
Position control: Reference units/s
A TSPD | Target speed Speed control: Maximum speed/
40000000H
Position/speed control:
B TRQ Torque (force) reference (The rated torque is % (The rated torque is 100%.)
100%.) Torque (force) control: Maximum torque
(force)/40000000H
C - - -
D - - -
E OMN1 | Option monitor 1 selectedin Pn824 -
F OMN2 | Option monitor 2 selected in Pn825 -

(\\“?"
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8 MECHATROLINK-II Commands

(4) 10 Monitor Field Specifications: |IO_MON
The 10 monitor field is used to monitor the 1/O signal status of the DRIVER.

- Applicable Commands:
SMON, SV_ON, SV_OFF, SV_CTRL, FEED, HOLD, INTERPOLATE, POSING, LATCH, EX_POSING,
ZRET, VELCTRL, TRQCTRL, SENS_ON, SENS_OFF, BRK_ON, BRK_OFF, LTMOD_ON,
LTMOD_OFF

I/0 signal allocation is shown below.

D7 D6 D5 D4 D3 D2 D1 DO
EXT2 EXT1 PC PB PA DEC N_OT P_OT
D15 D14 D13 D12 D11 D10 D09 D08
1015 1014 1013 1012 - HBB BRK EXT3

Bit Name Contents Value Status

o 0 OFF

DO P_OT Forward run prohibited input

1 ON
o 0 OFF
D1 N_OT Reverse run prohibited input
1 ON
) . ) 0 OFF
D2 DEC Homing deceleration LS input
1 ON
) 0 OFF
D3 PA Encoderphase Ainput
1 ON
) 0 OFF
D4 PB Encoder phase B input
1 ON
) 0 OFF
D5 PC Encoder phase Z input
1 ON
) ) ) 0 OFF
D6 EXT1 First external latch signal input
1 ON
. ) 0 OFF
D7 EXT2 Second external latch signal input
1 ON
) ) ) 0 OFF
D8 EXT3 Third external latch signal input
1 ON
0 Released
D9 BRK Brake output
1 Locked
0 OFF
D10  |HBB Stop signal input, OR of HWBB1 signal and HWBB?2 sig- (Forced stopreleased)
nal 1 ON
(Forced stop)
D11 Reserved 0
) ) ) 0 OFF (open)
D12 1012 CN1 input signal selected in Pn81E.0
1 ON (closed)
) ) ) 0 OFF (open)
D13 1013 CN1 input signal selected in Pn81E.1
1 ON (closed)
) ) ) 0 OFF (open)
D14 1014 CN1 input signal selected in Pn81E.2
1 ON (closed)
] ) ) 0 OFF (open)
D15 1015 CNL1 input signal selected in Pn81E.3
1 ON (closed)

8-35
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8.11.10 Turn Servo ON (SV_ON: 31H)

Send the SV_ON command to power the servomotor and make it ready for operation.

(1) SV_ON Command (31H)

The specifications of the SV_ON command are described below.

SV_ON _
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 31H 31H command can Phase 2 and 3 classification command
be executed
2 ALARM PIEEEESITY Normally 50 ms Subcommand | Can be used
time (10 s max.)
3  Powers the servomotor and makes it ready for operation.
2 OPTION STATUS » Command warning 1 (A.95A) will occur and the command will be
ignored ifthe command is sent:
5 - During alarm occurrence (When ALM of STATUS is 1)
6 - When the main power supply is OFF (PON of STATUS is 0)
7 MONITOR1 - When the HWBB signal is ON (HWBB of I0_MON is 1)
- Before completion of execution of SENS_ON when an absolute
8 encoderis used
9 * OPTION field can be selected
 Upon completion of execution of this command, the reference position
10 MONITOR2 (POS) must be read, and the PC or PLC...etc coordinate system must be
11 set up.
12
13 SEL_MON1/2 | SEL_MON1/2
14
I0_MON
15 -
16 WDT RWDT
17
18
19
20
21
22
23 Subcommand Subcommand
area area
24
25
26
27
28
29
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(2) OPTION Field Specifications

8 MECHATROLINK-II Commands

The option field is used to add functions to a motion command.

- Applicable Commands
SV_ON, HOLD, INTERPOLATE, POSING, FEED, LATCH, EX_POSING, ZRET, VELCTRL, TRQCTRL,

SVCTRL

Set the functions to be added to a motion command in the main command third and forth bytes reserved for the
option field.

The option field of the LECYM2-VO series DRIVER is set by default as shown below.
To change the default setting, set the parameter Pn81F as Pn81F = 11, and set the bits to which functions
are to be allocated using the parameters Pn82A to Pn82E. The change must be validated by turning the power
supply OFF and then ON again or by sending a CONFIG command.

- OPTION Field Default Setting

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 ACCFIL 0 0 0
D15 D14 D13 D12 D11 D10 D9 D8
N_CL P_CL P_PI_CLR V_PPI 0 0 G_SEL
- Functions That Can Be Allocated to Bits of the OPTION Field
Name Description Value Details D
Setting
0 No acceleration/deceleration filter
ACCFIL 1 Exponential function acceleration/decel-
) Acceleration/Deceleration filter eration D3, D4
(2 bits) - -
2 S-curve acceleration/deceleration
3 Do not set.
0 Firstgain
1 Secondgain
G—S.EL Gain switching g S— D8, D9
(2 bits) 2 |Reserved (invalid)
3 Reserved (invalid)
V PPI 0 Pl control
= . Speed loop P/PI control D12
(1 bit) P P 1 [P control
P_PI_CLR Position loop position integral 0 | Does notclear.
. D13
(1 bit) clear 1 |[Clears.
0 Does not control torque (force).
P—C.L Forward torque (force) limit ue ( ) D14
(1 bit) 1 |Controls torque (force).
0 Does not control torque (force).
N—C.L Reverse torque (force) limit que ( ) D15
(1 bit) 1 |Controls torque (force).
0 Enables latch signal input.
LT—.DISABLE Latch signal input disabled i g .p Not allocated
(1 bit) 1 |Disables latch signal input.
Bank selector 1
BANK—SELl (Bank for acceleration/decelera- 0t Bank 0 to Bank 15 Not allocated
(4 bits) ; LT 15
tion parameter switching)

®
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8 MECHATROLINK-II Commands

Name Description Value Details Default
Setting
0 SO1 output signal OFF
BITO .
1 SO1 output signal ON
i _ 0 SO2 output signal OFF
OUT_SIGNAL I/O signal output com BIT 1 p .9 Notallocated
(3 bits) mand 1 |SO02 output signal ON
0 SO3 output signal OFF
BIT 2 .
1 SO3 output signal ON
Note 1. Do not allocate more than one signal to one bit. Otherwise, multiple signals will be controlled by one

bit.

The bits to which no function is allocated will act as it is set to 0 (zero).

To enable the OUT_SIGNAL function, set the following parameters to Zero: Pn50E, Pn50F, and
Pn510.
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8.11.11 Turn Encoder Power Supply OFF (SENS_OFF: 24H)

Send a SENS_OFF command to turn OFF the encoder power supply.

(1) SENS_OFF Command (24H)

The specifications of the SENS_OFF command are described below.

8 MECHATROLINK-II Commands

SENS_OFF o
Byte Description
Command Response

Phases in

which the Synchronization | Asynchronous
! 24H 24H command can Phase 2 and 3 classification command

be executed
2 ALARM g;:)gessmg Within 2 sec Subcommand | Cannot be used
3 * Turn the encoder OFF. The position data will not be specified when an
2 STATUS absolute encoder is used.

* The reference point, origin (ZPOINT), and software limits will be
5 invalid.
6 » Command warning 1 (A.95A) will occur and the command will be

MONITOR1 ignored ifthe command is sent:
7 - While the servo is ON
8
9
10
MONITOR?2
1
12
13 SEL_MONZ1/2 | SEL_MON1/2
14
I0_MON

15
16 WDT RWDT
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8.11.12 Turn Servo OFF (SV_OFF: 32H)

8 MECHATROLINK-II Commands

Send an SV_OFF command to stop current flow through the servomotor.

(1) SV_OFF Command (32H)

The specifications of the SV_OFF command are described below.

SV_OFF .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
! 32H 32H command can Phase 2 and 3 classification command
be executed
Processin The time set in
2 ALARM time 9 Pn506 Subcommand | Can be used
(500 ms max.)
3 + Stops current flow through the servomotor.
2 STATUS * When Pn829 (SVOFF waiting time at deceleration to stop) is set to a
value other than 0, the servo will be turned OFF after the servomotor
5 decelerates to a stop according to the deceleration constant for stopping
6 set by the parameter. (The servomotor decelerates to a stop in position
MONITOR1 control mode.)
7 * When Pn829 (SVOFF waiting time at deceleration to a stop) is set to 0,
8 the servo will be turned OFF immediately after reception of this com-
mand.
9 (The control mode before receiving SV_OFF command remains
10 unchanged.)

_— MONITOR2 | « Executing the SV_OFF command will cancel the speed reference, speed
1 feed forward, torque (force) feed forward, and torque (force) limits set by
12 a position/speed control command.

13 SEL _MON1/2 | SEL_MON1/2
14

SE— I0_MON
15
16 WDT RWDT
17
18
19
20
21
22

3 | Subcommand | Subcommand

area area
24
25
26
27
28
29
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8.11.13 Read Parameters (PRM_RD: 01H)

Send a PRM_RD command to read out parameters.

(1) PRM_RD Command (01H)

The specifications of the PRM_RD command are described below.

8 MECHATROLINK-II Commands

PRM_RD .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 O1H 01H command can Phase 2 and 3 classification command
be executed
2 ALARM E’;:)ecessmg Within 200 ms Subcommand | Can be used
3 * Reads out parameters.
2 STATUS + A warning will occur and the command will be ignored in the following
cases.
5 NO NO - NOis out of the range: Data setting warning 1 (A.94A)
6 - SIZE does not match: Data setting warning 4 (A.94D)
7 SIZE SIZE
8
9
10
11
PARAMETER
12
13
14
15
16 WDT RWDT

0[3
SN
U

O
:



8.11.14 Check DRIVER Status (SMON: 30H)
Send a SMON command to check the DRIVER status.

(1) SMON Command (30H)

8 MECHATROLINK-II Commands

The specifications of the SMON command are described below.

Byte

SMON

Command

Response

Description

30H

30H

Phases in
which the
command can
be executed

Phase 2 and 3

Synchronization
classification

Asynchronous
command

N

©| 0| N| o g | W

11
12

ALARM

Processing
time

Within commu-
nications cycle

Subcommand

Can be used

STATUS

MONITOR1

MONITOR2

13

SEL_MON1/2

SEL_MON1/2

14

15

I0_MON

16

WDT

RWDT

17

]
—
]
—
o
—
o
—
]
e
]
e

Subcommand
area

Subcommand
area

* Readsthecurrentstatus ofthe DRIVER.
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8.11.15 Read Alarm or Warning (ALM_RD: 05H)

8 MECHATROLINK-II Commands

Send an ALM_RD command to read out the current alarm/warning and the alarm history.

(1) ALM_RD Command (05H)

The specifications of the ALM_RD command are described below.

ALM_RD -
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 O5H 05H command can Phase 2 and 3 classification command
be executed
See
Processing ALM_RD_MOD
2 ALARM time Spedifications on Subcommand | Cannot be used
the next page.
* Reads the following alarm and warning status.
2 STATUS - Current alarm/warning status
- Alarm history* (Warnings and communications alarms A.E50 and
5 ALM_RD_ ALM_RD_ A.E60 will not be read out since they are not preserved in the history.)
MOD MOD » See (2) ALM_RD_MOD Specifications for details on ALM_RD_MOD.
6 + Alarm and warning codes are set in ALM_DATA from byte 6 in order
7 fromthe mostrecent, and Ois setin the bytes that are blank. Accordingly,
the data in byte 6 is the latest alarm or warning code.
8 + A warning will occur and the command will be ignored in the following
cases.
9 -If ALM_RD_MOD is out of the range: Data setting warning 2 (A.94B)
10 ALM_DATA
11
12
13
14
15
16 WDT RWDT

* Alarm historyis savedinthe non-volatile memory,and willnotbe lostifthe control power goes OFF.

N
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8 MECHATROLINK-II Commands

(2) ALM_RD_MOD Specifications

- Processing
ALM_RD_MOD Description Time
0 Read current alarm/warning status mjtr?i':aggg'
10 items max. (sixth to fifteenth byte) cycle

Read alarm history (warnings and communications alarms A.E50 and A.E60 are
1 not preserved in the history.) Within 60 ms
10 records max. (sixth to fifteenth byte)

Gets the detailed information of current alarm or warning one by one.
Set the occurrence order from 0 (the latest) to 9 for the alarm index.

9 Byte Command Response
6 Alarm index Alarm index
7
5 Alarm code
—— - - Within 12 m
Gets the detailed information of alarm history one by one.
Set the occurrence order from 0 (the latest) to 9 for the alarm index.
Byte Command Response
8 6 Alarm index Alarm index
7 0
5 Alarm code

1. When ALM_RD_MOD=0 or 1
An alarm code of 1-byte length is returned.
Example) The warning A.960 occurred and then, the communications error alarm A.E61 occurred.

1) Current warning/alarm (ALM_RD_MOD = 0) 2) Alarm history (ALM_RD_MOD = 1)
Byte ALM_DATA Byte ALM_DATA
6 E6H Index0 —— 6 E6H Index0 } Latest alarm
7 96H Index 1
8 J n-1
6 Warnings will n Index n p o
not be shown. 1 ‘anlier alamms
15 Index 9 15 Index 9

Note 1. The current warning or alarm status can be cleared by executing the ALM_CLR (ALM_CLR_MOD = 0)
command.
2. The alarm history will not be cleared until the ALM_CLR(ALM_CLR_MOD = 1) command is
executed.

-When ALM_RD_MOD =2 or 3

- An alarm code of 2-byte length is returned.
If ALM_RD_MOD is setto 2 in the above example, the following alarm codes will be read out. OXE61 for
alarmindex 0, and 0x960 for alarm index 1.
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8.11.16 Clear Warning or Alarm (ALM_CLR: 06H)

Send an ALM_CLR command to clear the warning/alarm status and the alarm history.

(1) ALM_CLR Command (06H)

The specifications of the ALM_CLR command are described below.

ALM_CLR .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 O6H 06H command can Phase 2 and 3 classification command
be executed
. See(2)
2 ALARM Erz?gessmg ALM_CLR_MO |Subcommand | Cannot be used
D Specifications.
* Clearsthe followings.
2 STATUS - Current alarm/warning status
- Alarm history *
5 ALM_CLR_ | ALM_CLR_ |. p warning will occur and the command will be ignored in the following
MOD MOD cases.
6 - Whenusing SigmaWin or a digital operator to execute utility functions:
7 Command warning 1 (A.95A)
- ALM_CLR_MOD is out of the setting range: Data setting warning 2
8 (A.94B)
9 * The alarm status will not be cleared in the following cases.
- An alarm that cannot be reset occurs.
10 - An alarm that cannot be reset occurs but the cause of the alarm has not
11 yet been removed.
12
13
14
15
16 WDT RWDT

* Alarm historyis savedinthe non-volatile memory,and willnotbe lostifthe control power goes OFF.

(2) ALM_CLR_MOD Specifications

ALM_CLR_MOD Description Processing Time
0 Clears current alarm/warning status. Within 200 ms
1 Clears alarm history. Within 2 s
8-45
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8.11.17 Set Coordinate System (POS_SET: 20H)

Send a POS_SET command to set the position coordinate system.

(1) POS_SET Command (20H)

The specifications of the POS_SET command are described below.

POS_SET _
Byte Description
Command Response

Phases in
which the Synchronization | Asynchronous

! 20H 20H command can Phase 2 and 3 classification command
be executed

2 ALARM FIgee g W'th!n comMU- | ghcommand | Cannot be used
time nications cycle

3 + Sets the current position to the position specified by POS_DATA.

2 STATUS * The origin (ZPOINT) and software limit settings are enabled by setting a

reference point.

5 PS_SUBCMD | PS_SUBCMD | « See (2) PS_SUBCMD Specifications for details on PS_SUBCMD.

6 * Specify the position (coordinates) in POS_DATA.

7 + A warning will occur and the command will be ignored in the following

POS_DATA | POS_DATA cases. S _

8 - Anumber out of the range is setin PS_SUBCMD: Data setting warn-

9 ing 2 (A.94B)

10

11

12

13

14

15

16 WDT RWDT

(2) PS_SUBCMD Specifications

The specifications of PS_SUBCMD are described below.

D7

D6 D5 D4 D3 D2 D1 DO

REFE

0 0 0 POS_SEL

- REFE (Reference Point Setting)
0: Does not set reference point.
1: Setsreference point. The coordinates will be determined and the zero point position (ZPOINT)
and soft- ware limit setting will be enabled.
- POS_SEL (Coordinate system selection)

3: Sets APOS (feedback position in machine coordinate system), and sets the positions of all
coordinate sys- tems (TPOS, IPOS, POS, MPOS, APOS) to POS_DATA.
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8.11.18 Monitor and Adjust Settings (ADJ: 3EH)

Send an ADJ command to monitor and adjust settings.

(1) ADJ Command (3EH)

The specifications of the ADJ command are described below.

Byte ADJ o
Description
Command Response
Phases in
which the Synchronization | Asynchronous
! 3EH 3EH command can Phase 2 and 3 classification command
be executed
_ Processing Depends on pro-
2 SUBCODE=01 ALARM time cessing Subcommand | Cannot be used
3 * Use this command as SUBCODE = 01H.
STATUS The DRIVER will be in maintenance mode. And, data
4 monitoring and adjustment will be enabled.
» See (2) How to Send an ADJ Command for Adjustment for details on
5 cc CANS ADJ for adjustment.
6 MD AN + See (3) Howto Send an ADJ Command for Monitoring Data for details
on ADJ for monitoring data.
7 + A warning will occur and the command will be ignored in the following
CADDRESS | CADDRESS cases.
8 - While editing using SigmaWin or digital operator: Command warning
1 (A.95A)
9 CSIZE CSIZE/ - CADDRESS is out of the range: Parameter setting warning 1 (A.94A)
10 ERRCODE - CSIZE does not match: Parameter setting warning 4 (A.94D)
- CCMD and/or CDATA are out of the range: Parameter setting warning
1 2 (A.94B)
12
13 CDATA RDATA
14
15
16 WDT RWDT
8-47
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(2) How to Send an ADJ Command for Adjustment

8 MECHATROLINK-II Commands

The table below lists the adjustments that can be executed by sending an ADJ command.

List of Executable Adjustments

Preparation .
Adjustment Rt(a:%lge;t Before Pro_cI:d:anizlng Execution Conditions
Execution
Normal mode 0000H None 200 ms max. |-
Initialization is impossible while the servo
Parameter initialization 1005H None 20 s max. S ON.‘ .
After initialization, the power supply must
be turned OFF and then ON again.
When using an incremental encoder, it is
impossible to reset the encoder while the
Absolute encoder reset 1008H Required 5s max. servo is ON.
After initialization, the power supply must
be turned OFF and then ON again.
Adjustment is disabled:
Automatic offset adjustment » While the main circuit power supply is
of motor current detection sig- | 100EH None 5s max. OFF
nals » While the servo is ON
* While the servomotor is running
When using an incremental encoder, the set-
ting is disabled unless A.CCO (Multiturn
. - . 1013H Required 5 s max. limit disagreement) occurs.
Multiturn limit setting 2T
After initialization, the power supply must
be turned OFF and then ON again.

ADJ Command Execution Procedure for Adjustment:

Details of Command for Adjustment

Command Response
CCMD/CANS CCMD = 04H CANS = 04H (copy of the command)
CADDRESS Setting address Reference address (copy of the command)
CSIZE/ 2or4 At normal reception: 0000H
ERRCODE At error occurrence: Avalue otherthan 0
CDATA/RDATA Setting data Setting data (copy of the command)

1. Send the following data and set the request code of the adjustment to be executed.

CCMD

=0004H

CADDRESS=2000H

CSIZE
CDATA

=0002H

= Request code of the adjustment to be executed
When the slave station receives the command normally, CMDRDY of status field will be setto 1. Also check
ERRCODE. Ifan erroroccurs, carry out the operationin step 4 to abort execution.

2. For adjustment that requires a preparation process, send the following data.

CCMD =0004H
CADDRESS =2001H
CSIZE =0002H
CDATA =0002H

When the slave station receives the command normally, CMDRDY of status field will be setto 1. Also check
ERRCODE. Ifan erroroccurs, carry out the operationin step 4 to abort execution.

®
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3. Send the following data to execute adjustment.

CCMD =0004H
CADDRESS=2001H
CSIZE =0002H
CDATA =0001H

When the slave station receives the command normally, CMDRDY of status field will be setto 1. Also check
ERRCODE. Ifan erroroccurs, carry outthe operationin step 4 to abort execution.

4. Send the following data to abort the execution.

CCMD =0004H
CADDRESS=2000H
CSIZE =0002H
CDATA = 0000H

When the execution is aborted, CMDRDY of status field will be set to 1.

Note:

If a communications alarm (A.E50 or A.E60) occurs after the request code has been set and before adjustment has
been executed, the adjustment can not be carried out. Remove the cause of the alarm and restart the adjustment
procedure.
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(3) How to Send an ADJ Command for Monitoring Data

The table below lists the data that can be monitored.
List of Data that Can be Monitored

Reference Data -
NS Address Size Sl
COOFH (Lower-
. most)
Motor capacity CO10H (Upper- 2 bytes W]
most)
Motor voltage CO11H 2 bytes W\
Motor rated speed CO01CH 2 bytes [x10 COLEH reference value pin-1]
Motor max. speed CO1DH 2 bytes [x10 COLEH reference value pyin-1)
Motor speed exponent | CO1EH 2 bytes _
Motor rated torque
(force) CO1FH 2 bytes [x10 CO021H reference vaIueN.m]
Motor torque (force)
exponent C021H 2 bytes ~
C022H (Lower-
. most)
Encoder resolution C023H (Upper- 2 bytes [pulse/rev]
most)
Maximum motor
torque (force) that can |E701H 2 bytes 0
be output (0]
Motor max. output C027H 2 bytes CO1EH reference value i
speed yt [x10 min-1 ]
ADJ Command Execution Procedure for Monitoring Data:
Details of Command to Monitor Data
Command Response
CCMD/CANS CCMD = 03H CANS = 03H (copy of the command)
CADDRESS Reference address Reference address (copy of the command)
CSIZE/ — (Not required At normal reception: SIZE (2 or 4)
ERRCODE ( q ) At error occurrent: A value other than 2 and 4
CDATA/RDATA — (Not required) Reference data

1. Set the reference address to be monitored, and send the ADJ command.

CCMD =0003H

CADDRESS = Reference address
Whenthe slave station receives the command normally, CMDRDY of status field will be see to 1. Also check
ERRCODE.

2. When the command transmission is completed normally, CDATA of RSP will be read out for CSIZE to obtain
the data.
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Speed/Torque (Force) Data Normalization

The following data used in position, speed, or torque (force) control commands will be normalized:
Speed data: VREF, VLIM :[maximum motor speed/40000000H]

Torque (force) data: TFF/P_TLIM/N_TLIM/TLIM [maximum motor torque (force)/4000H] TQREF
[maximum motor torque (force)/40000000H]

The maximum motor speed and maximum motor torque (force) used in the above data can be obtained by
the following equations.

Maximum motor speed = CO27H reference value x10 CO1EH reference value |pqiational servomotor: min't
Linear servomotor: mm/s]

Maximum motor torque (force) = COLFH reference value x 10 C021H reference value o £701 4 reference
value/100 [Rotational servomotor: N.m, Linear servomotor: N]

(\\“?"
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8.11.19 Brake Control Commands

8 MECHATROLINK-II Commands

Command Command Function
Code
21H BRK_ON |Turns the L o ¢ k signal off and applies the holding brake.
22H BRK_OFF | Turnsthe L o ¢ k signal on and releases the holding brake.

(1) Apply Brake (BRK_ON: 21H)

The specifications of BRK_ON (21H) command are described below.

BRK_ON .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
! 21H 214 command can Phase 2 and 3 classification command
be executed
Processing Within commu-
2 ALARM time nications cycle Subcommand | Cannot be used
3 * Turns the Lock signal (/BK) off and apply brake.
7 STATUS  This command is enabled only while the servo is OFF.
* This command is enabled when the parameter Pn50F.2is not set to 0.
5 « Lock signal output timing
;’ MONITOR1 BRK_OM received
8 l
9
I
10 ]
_ MONITOR2 '
11 '
] BK :
12 1 Within 2 ms !
13 SEL_MON1/2 | SEL_MONZ1/2 ' )
N 1
14
- | I0_MON
15 -
16 WDT RWDT

(2) Combination of BRK_ON Command (21H) and Subcommands

The following table shows which subcommands can be combined with BRK-ON command.

Subcommand
Main Command ALM PPRM LTMOD_ | LTMOD
NOP PRM_RD | PRM_WR RD WR ON OFF SMON
BRK_ON J X X X X X V

Note: +/: Can be combined, X: Can not be combined

@
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(3) Release Brake (BRK_OFF: 22H)

The specifications of BRK_OFF command (22H) are described below.

8 MECHATROLINK-II Commands

BRK_OFF o
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 22H 22H command can Phase 2 and 3 classification command
be executed
2 ALARM Erocessing With?n commu- | 5,hcommand Cannot be used
time nications cycle
3 * Turns the Lock signal (/BK) ON and releases the brake.
7 STATUS * This command is enabled when Pn50F.2 is not set to 0
* Lock signal output timing
5
6 BRE_OFF received
- MONITOR1
8 1
9 i
1
10 EK ;
MONITOR2 .
1 !
1 Within 2 ms
12 ' -
13 SEL_MON1/2 | SEL_MON1/2 '
14
IO_MON
15 -
16 wWDT RWDT

O

IMPORTANT

BRK_ON and BRK_OFF commands are always valid as command as long as

no warning occurs.

Therefore, sending BRK_OFF command while the servomotor is being

powered (Servo ON) will not change the operation status.

However, it is very dangerous to send SV_OFF command in the above

status since the brake is kept released.

Always make sure of the status of brake control command when using

BRK_ON or BRK_OFF command.

(4) Combination of BRK_OFF Command (22H) and Subcommands

The following table shows which subcommands can be combined with BRK-OFF command.

Subcommand
Main Command ALM PPRM LTMOD LTMOD
NOP PRM_RD |[PRM_WR RD WR ™ ON OFF ~ SMON
BRK_OFF J X X X X X N

Note: +/: Can be combined, X: Can not be combined

Q©
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8.12 Motion Commands for Operation List

The motion commands described in this chapter are listed below.

8 MECHATROLINK-II Commands

Command to

Iltems Send Description
. From current motion status, performs a deceleration stop in
Stop Motion HOLD the set pattern and positioning.
Set Latch Mode LTMOD ON Requestst_h_e latch mode._lfalatch signalisinputin latch
- mode, position latching will be performed.
Release Latch Mode LTMOD_OFF Releases the latch mode.
Interpolation Feed INTERPOLATE | Starts interpolation feeding.
Position Positioning POSING Performs positioning to the target position (TPOS) at the tar-
get speed (TSPD).
Control
Constant Speed Feed FEED tF;Ee)lrforms constant speed feeding in position by position con-
Interpolation Feeding Performs interpolation feeding and latches the position when a
. i ; LATCH ; oS
with Position Detection external signal is input.
Movestowardthetarget position (TPOS) atthetargetspeed
T (TSPD). When a latch signal is input midway, positioning is
ilixternal InputPosition EX_POSING performed according to the final travel distance for external
9 position specified in the parameter from the latch signal input
position.
Homing ZRET Performs a homing.
Speed Controls speed.
P Velocity Control VELCTRL (The DRIVER does not perform position control, but
Control :
directly controls the speed of the speed loop.)
Torque Controls torque (force).
(Force) Torque (Force) Control | TRQCTRL (The DRIVER does not perform position control and speed
Control control, but directly performs torque (force) control.)
8-54
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8.13 Motion Commands for Operation Details

8.13.1 Stop Motion (HOLD: 25H)
(1) HOLD Command (25H)

The HOLD command is used to perform a deceleration to stop from the current run status, at a deceleration ratio

specified by the parameter for positioning.

8 MECHATROLINK-II Commands

HOLD -
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 25H 25H command can Phase 2 and 3 classification command
be executed
2 ALARM I?rocessing V\_/ith@n commu- 1 g pcommand | Cannot be used
time nications cycle
3 + From the current state, performs a stop specified by the HOLD_MOD
OPTION STATUS command.
4 » Use DEN (output complete) to confirm position data output completion.
5 HOLD_MOD + Option field can be used.
6  This command will cancel the latch processing specified by the LATCH
MONITOR1 or EX_POSING command.
7 * This command will cancel ZRET latch processing and ZRET homing.
8 + Upon completion of execution of this command, the reference position
9 (POS) must be read, and the PC or PLC...etc coordinate system must be
setup.
10 * The stopping method can be selected using HOLD_MOD.
— MONITOR2 0 = Stop according to the 1st or 2nd linear deceleration constant.
11 - ; .
1 = Stop immediately (stop reference output)
12 2 = Stop according to the linear deceleration constant for stopping
13 SEL_MON1/2 | SEL_MON1/2
14
_ I0_MON
15 -
16 WDT RWDT
17
18
19
20
21
22
o3 | Subcommand | Subcommand
area area
24
25
26
27
28
29
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(2) Related Parameters

Deceleration is specified by the following parameters.

Parameter No.

Name

Pn80D (Pn83A)

1st Linear Deceleration Constant

Pn80E (Pn83C) 2nd Linear Deceleration Constant
Pn80F (Pn83E) Deceleration Constant Switching Speed
Pn827 (Pn840) Linear Deceleration Constant for Stopping

Parameter number in parenthesis is when Pn833 = 1.

(\\“P
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8.13.2 Set Latch Mode (LTMOD_ON: 28H)
()LTMOD_ON Command (28H)

The LTMOD_ON command is used to start latching the external signal input position data. Execution on the
LTMOD_ON command allows latch operation while a command such as POSING and VELCTRL is being

executed.
LTMOD_ON o
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 28H 28H command can Phase 2 and 3 classification command
be executed
Processing Within commu-
2 LT_SGNL ALARM time nications cycle Subcommand | Can be used
3 « Starts latch operation.
4 STATUS » Use LT_MOD to switch the latch mode:
=0: Normal latch mode (Latches the position data when a signal selected
5 LT_MOD by LT_SGNL is input)
6 = 1: Continuous latch (Latches the position data according to the values
MONITOR1 setin Pn850 to Pn853
7 Note: When LT_MOD =+ 1, the normal latch mode is always selected.
8 * When CMDRDY = 1, this command has been received.
9 + Confirm that L_CMP of status field is set to 1 at completion of latching.
» When there is monitor data such as SMON and POSING appended to the
10 command response, LPOS s forcefully returned to MONITOR 2 for one
1 MONITOR2 communications cycle.
* When there is no monitor data such as PRM_RD or ALM_RD appended
12 to the command response, confirm that L_CMP of status field is set 1,
13 SEL MONZ1/2 | SEL MON1/2 | thenuseacommand thathas monitor data such as SMON in the response
- - and select LPOS to confirm.
14 IO MON « Awarning will occur and the command will not be executed.
15 - - Interference with another latch mode command (If this command is
sent while another latch mode command such as EX_POSING,
16 WDT RWDT LATCH, ZRET, and SVCTRL is being executed): Command warning 4
17 (A.95D)
18 - LT_MOD =1 and Pn850 = 0: Data setting warning 5 (A.94E)
« Latch time lag
19 - From reception of the command to latching start: 250ms max.
20 - From completion of latching to transmission of a response: One com-
munications cycle max.
21
22
23 Subcommand | Subcommand
area area
24
25
26
27
28
29

(2) Normal Latch Mode

In normal latch mode, the latch operation is started by sending an LTMOD_ON command, and it is completed
when the input position of the latch signal LT_SGNL specified in the LTMOD_ON command is latched

To restart the latch operation, send the LTMOD_OFF command once, then send the LTMODE_ON command
again. Use LT_MOD in the LTMOD_ON command to select either normal or continuous latch mode.

8-57
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8 MECHATROLINK-II Commands

(3) Continuous Latch Mode

This function sequentially latches the input positions of sequence signal 1 to sequence signal n (n = 1 to 8) for a
specified number of times. The continuous latch operation can be aborted by executing the LTMOD_OFF
command. This function can shorten the time between latch completion and the start of the next latch, and enables
sequential latch operations at high speed.

v

|Latches the seguence signal 1 input pn::-sitiu::-n.|

.

Repeats m times |Latches the sequence signal 2 input position_|

+
i

|Latches the sequence signal n input pn::-sitiu::-n.|

|

Note 1: N, the number of

sequence signals, is
specified by Pn850.

2: The signals for
sequence signal n are
selected by Pn852
and Pn853.

3: The number of times of
continuous latching m is set
by Pn851.

- How to Start and Stop Continuous Latch Operation

Set the following parameters, and then set LT_MOD to 1 to execute the LTMOD_ON command. The continuous
latch operation will start. To abort the operation, execute the LTMOD_OFF command.

Pn850: Latch Sequence Number n

Pn851: Continuous Latch Count m (When m = 0, the continuous latch operation will be infinitely repeated.)
Pn852: Latch Sequence Signal 1 to 4 Setting

Pn853: Larch Sequence Signal 5 to 8 Setting

Note: If the LTMOD_ON command is executed by setting Pn850 to 0 and LT_MOD to 1, the latch mode error
warning (A.94E) will occur and the latch operation will not start.

- Latch Status

Latch completion can be confirmed by the following status.
[STATUS Field: The 3rd and 4th byte]
L_CMP (D10): L_CMP is set to 1 for one communications cycle every time the external signal is input.

[EX_STATUS Field: The 28th and 29th byte]
L_SEQ_NO (D8-D11): The latch sequence signal number (value n) at latch completion
L_CMP_CNT (D0-D7): The continuous latch count (value m)
(Added at completion of position latch when the latch sequence signal n is input.)

Note: LPOS is forcibly output to MONITOR 2 for one communications cycle while L_CMP = 1 every time the
external signal is input.

(\\“P
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8 MECHATROLINK-II Commands

- Latched Position Data

The latest latched position data at completion of latching can be obtained by using the following monitor.

Name Code Remarks

Feedback Latch Position LPOS The latest latch signal input position

The previously latched position data can be obtained by using the following option monitor.

Option Monitor Selection
NENE Coit (Pn824 and Png25)
Option Monitor 1 and 2 OMNL, 2 80H: Previous latch signal input position

(@)LT_SGNL Specifications

- Applicable Commands:

LATCH, EX_POSING, ZRET, LTMOD_ON (when Pn850=0), SVCTRL

The latch signals can be specified in the following latch signal (LT_SGNL) field.

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 LT_SGNL

D1 DO |Latch Signal Signal Details

0 0 Phase Z Encoder origin signal

0 1 EXT1 External input signal 1

1 0 EXT2 External input signal 2

1 1 EXT3 External input signal 3

(5) Related Parameters

The parameters related to latch operation are listed below.

Parameter No. Name
Pn820 Forward Latching Allowable Area
Pn822 Reverse Latching Allowable Area
Pn850 Latch Sequence Number
Png51 Continuous Latch Count
Pn852 and Pn853 Latch Sequence Signal Setting

Note 1. EXT1, EXT2, and EXT3 signals must be assigned as the input signals of CN1 by using the
parameter Pn511. If theyare notassigned, the latch operation will be undefined.
2. Ifencoderswithout phase Z (origin signal) and linear scales are used and the phase Zis selected,
the latch opera- tion will be undefined.
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8.13.3 Release Latch Mode (LTMOD_OFF: 29H)
(1) LTMOD_OFF Command (29H)

8 MECHATROLINK-II Commands

The LTMOD_OFF command is used to release the latch mode.

LTMOD_OFF .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 29H 29H command can Phase 2 and 3 classification command
be executed
Processing Within commu-
2 ALARM time nications cycle Subcommand | Can be used
3 » Check that CMDRDY is 1 to confirm that this command has been
2 STATUS received.
« |t takes 250 us max. to release the latch mode.
5 * This command cannot be used while LATCH, ZRET, EX_POSING, or
6 SVCTRL command is being executed.
MONITOR1 If used, the command warning 4 (A.95D) will occur.
7
8
9
10
MONITOR2
11
12
13 SEL_MON1/2 | SEL_MON1/2
14
IO_MON
15 -
16 WDT RWDT
17
18
19
20
21
22
23 Subcommand Subcommand
area area
24
25
26
27
28
29
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8.13.4 Interpolation Feeding (INTERPOLATE: 34H)
(1) INTERPOLATE Command (34H)

The INTERPOLATE command is used to start interpolation feeding. Speed feed forward and torque (force) feed
forward can be specified simultaneously.

INTERPOLATE L
Byte Description
Command Response
Phases in
which the Synchronization | Synchronous
1 34H 34H command can Phase 3 classification command
be executed
Processing Within commu-
2 ALARM v nications cycle Subcommand | Can be used
3 » OPTION field can be selected.
4 OPTION STATUS « Interpolation feeding is performed by specifying the target position
(TPOS) every communications cycle.
5 The target position (TPOS) is a signed 4-byte data.
6 Note: The target position is not an incremental value (travel amount), but
TPOS MONITOR1 the absolute position in the reference coordinate system.
7 » The speed feed forward (VEF [reference units/s]) is a signed 4-byte data.
8 * Either torque (force) feed forward (TFF) or torque (force) limit (TLIM)
can be used. It can be selected by setting Pn81F and Pn002.
9 - TFF settingrange: A signed 2-byte data [maximum motor torque
10 (force)/ 4000H]
a VFF MONITOR2 Use the ADJ command to obtain the maximum motor torque (force).
- TLIM setting range: 0 to 4000H [maximum motor torque (force)/
12 4000H]
(Ifavalue between 4000H and FFFFH is set, the maximum motor
13 SEL_MON1/2 | SEL_MON1/2 torque (force) will be applied as the limit.
14 » Use DEN (output complete) to confirm the completion of position refer-
G TFF/TLIM I0_MON ence output.
» When a command in execution is switched to another command, the feed
16 WDT RWDT forward value (VFF or TFF) will be cleared.
17 + A warning will occur and the command will not be executed in the fol-
lowing cases.
18 - If this command is used in communications phase other than phase 3:
19 Command warning 1 (A.95A)
- Ifthiscommand is sent while the servo is OFF: Command warningl
20
(A.95A)
21 - Thetravel amount (Target position (TPOS) - Current position (IPOS))
22 exceeds the limit value: Data setting warning 2 (A.94B)
Subcommand | Subcommand - When using SigmaWin+ for motor operations such as JOG:
23 area area Command warning 1 (A.95A)
24
25
26
27
28
29
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(2) Related Parameters

8 MECHATROLINK-II Commands

Either torque (force) feed forward (TFF) or torque (force) limit (TLIM) can be selected by setting the following

parameters.
Parameter .
Set Value Meaning
No.
Pn81F neBA1A
Enables the torque (force) feed forward (TFF).
Pn002 neEAHA2
Pn81F neBA1A o
Enables forward/reverse torque (force) limit using TLIM.
Pn002 neEAAL
Pn81F naR1no When P_CL of OPTION field is set to 1: Uses TLIM as positive torque (force) limit.
Pn002 n.ooo3 When N_CL of OPTION field is set to 1: Uses TLIM as negative torque (force) limit.

(\\“?"
g%



8.13.5 Positioning (POSING: 35H)
(1) POSING Command (35H)

8 MECHATROLINK-II Commands

The POSING command is used to start positioning to the target position (TPOS) at the target speed (TSPD).

5 POSING Descrinfi
e escription
y Command Response P
Phases in
which the Synchronization | Asynchronous
1 35H 35H command can Phase 2 and 3 classification command
be executed
Processing Within commu-
2 ALARM v nications cycle Subcommand | Can be used
3 « OPTION field can be selected.
4 OPTION STATUS * The target position (TPOS) is a signed 4-byte data.

Itis sent by using an absolute position in the reference coordinate system.
> Set the target position (TPOS) so that the movement distance (TPOS -
6 ; 1

TPOS MONITOR1 IPOS) is 2,147,483,647 (23 1) or less.
7 + Set the target speed (TSPD) to a value between 0 and the motor max.
3 speed [reference unit/s].
5 + Changes can be made to the target position and target speed during move-
ment.
10 * The torque (force) limit (TLIM) can be used by setting Pn81F and Pn002.
TSPD MONITOR2 - TLIM setting range: 0 to 4000H [maximum motor torque (force)/
u 4000H]
12 If TLIM is set to a value between 4000H and FFFFH, the maximum
motor torque (force) will be applied as the limit.
13 SEL_MON1/2 | SEL_MON1/2 Use the ADJ command to obtain the maximum motor torque (force).
14 » Use DEN (output complete) to confirm the completion of position refer-
TLlM IO_MON ence OUt ut
15 Ut o . .
+ A warning will occur and the command will be ignored in the following
16 WDT RWDT case.
17 - This command is used while the servo is OFF: Command warning 1
(A.95A)
18 - The target speed (TSPD) exceeds the limit: Data setting warning 2
19 (A.94B)
0 - When using SigmaWin+ for motor operations such as JOG:
Command warning 1 (A.95A)
21
22
23 Subcommand | Subcommand
area area
24
25
26
27
28
29
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8 MECHATROLINK-II Commands

Positioning will be performed as illustrated below.
Command speed A

TSPD |
2nd linear
Acceleration _l_____ \ acceleration constant
constant
switching
speed 2nd linear deceleration constant (

Deceleration constant
switching speed

1st linear acceleration constan
A %sl linear deceleration constant (

>
Time
(2) Related Parameters
The parameters related to the execution of POSING command are listed below.
Parameter number in parentheses is when Pn833=1.
Parameter No. Name
Pn80A (Pn834) 1st Linear Acceleration Constant
Pn80B (Pn836) 2nd Linear Acceleration Constant
Pn80C (Pn838) Acceleration Constant Switching Speed
Pn80D (Pn83A) 1st Linear Deceleration Constant
Pn80E (Pn83C) 2nd Linear Deceleration Constant
Pn80F (Pn83E) Deceleration Constant Switching Speed
Pn81F Position Control Command TFF/TLIM Function Allocation
Torque (Force) Reference Option During Speed/Position
Pn002
Control
Set the parameters as shown below to use TLIM.
PRI Set Value Meaning
No.
Pn81F neHp1A o
Enables forward/reverse torque (force) limit using TLIM.
Pn002 neERAAL
Pn81F nAA1A When P_CL of OPTION field is set to 1: Uses TLIM as positive torque (force) limit.
Pn002 namo3 When N_CL of OPTION field is set to 1: Uses TLIM as negative torque (force) limit
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8.13.6 Constant Speed Feeding (FEED: 36H)
(1) FEED Command (36H)

The FEED command is used to start constant speed feeding at the specified target speed (TSPD) by position
control.
Use Stop Motion command (HOLD: 25H) to stop constant speed feeding executed by this command.

FEED -
Byte Description
Command Response

Phases in
which the Synchronization | Asynchronous
command can Phase 2 and 3 classification command

be executed

1 36H 36H

Processing Within commu-
time nications cycle

» OPTION field can be selected.
OPTION STATUS * The target speed (TSPD) is a signed 4-byte data. The feeding direction is
determined by the sign.
Constant speed feeding is carried out at the specified target speed.
TSPD setting range: From the negative (- ) motor max. speed to the posi-
MONITOR1 tive (+) motor max. speed [reference unit/s]
+ Changes can be made to the target speed during movement.
Change the target speed as required and send this command.
* The torque (force) limit (TLIM) can be used by setting Pn81F and Pn002.
- TLIM setting range: 0 to 4000H [maximum motor torque (force)/
10 4000H]
TSPD MONITOR2 If TLIM is set to a value between 4000H and FFFFH, the maximum
1 motor torque (force) will be applied as the limit.
12 Use the ADJ command to obtain the maximum motor torque (force).
+ Use the DEN (output complete) to confirm the completion of position
13 SEL_MON1/2 | SEL_MON1/2 reference output.

2 ALARM Subcommand Can be used

14 « A warning will occur and the command will not be executed in the fol-
T TLIM IO_MON lowing cases.
- The command is used while the servo is OFF: Command warning 1
16 WDT RWDT (A.95A)
17 - The target speed (TSPD) exceeds the limit: Data setting warning 2
(A.94B)
18 - When using SigmaWin+ for motor operations such as JOG:
19 Command warning 1 (A.95A)
20
21
22
23 Subcommand Subcommand
area area
24
25
26
27
28
29
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Constant speed feeding is performed as illustrated below.

Command spaad j

TSPD |

HOLD command

>
T Tirme
FEED command
(2) Related Parameters
The parameters related to the execution of this command are listed below.
Parameter number in parentheses is when Pn833 = 1.
Parameter No. Name
Pn80A (Pn834) 1st Linear Acceleration Constant
Pn80B (Pn836) 2nd Linear Acceleration Constant
Pn80C (Pn838) Acceleration Constant Switching Speed
Pn81F Position Control Command TFF/TLIM Function Allocation
Torque (Force) Reference Option During Speed/Position
Pn002
Control
Set the parameters as shown below to use TLIM.
Parameter :
N Set Value Meaning
0.
Pn81F mim R o
Enables torque (force) limit (TLIM).
Pn002 neERAALl
Pn81F nAA1A When P_CL of OPTION field is set to 1: Uses TLIM as positive torque (force) limit.
Pn002 n.OoonA3 When N_CL of OPTION field is set to 1: Uses TLIM as negative torque (force) limit.
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8.13.7 Interpolation Feeding with Position Detection (LATCH: 38H)
(1) LATCH Command (38H)

The LATCH command is used to start interpolation feeding and to latch the current position when the external
signal is input during positioning.
Speed feed forward, torque (force) feed forward, and torque (force) limit can be applied.

LATCH o
Byte Description
Command Response
Phases in
which the Synchronization | Synchronous
1 38H 38H command can Phase 3 classification command
be executed
Processing Within commu-
2 LT_SGNL ALARM time nications cycle Subcommand | Can be used
3 » Use LT_SGNL to select the latch signal.
OPTION STATUS For details on LT_SGNL, refer to 8.18.6 LT_SGNL Specifications.
4 The position data when the latch signal is input is stored in the feedback
5 latch position (LPOS) and is forcibly output to MONITOR2 for one com-
5 munications cycle.
TPOS MONITOR1 | * OPTION field can be used.
7 * Interpolation feeding is performed by specifying the target position
3 (TPOS) every communications cycle.
The target position (TPOS) is a signed 4-byte data.
9 Note: The target position is not an incremental value (travel amount), but
10 | the absolute position in the reference coordinate system.
VFF MONITOR2 | « The speed feed forward (VEF [reference units/s]) is a signed 4-byte data.
1 « Either torque (force) feed forward (TFF) or torque (force) limit (TLIM)
12 can be used. It can be selected by setting Pn81F and Pn002.
13 SEL_MON1/2 | SEL_MON1/2 - Zlé(l)l\c/)lslettlng range: 0 to 4000H [maximum motor torque (force)/
14 (If avalue between 4000H and FFFFH is set, the maximum motor
G TFF/TLIM IG_MON torque (force) will be applied as the limit.)
Use the ADJ command to obtain the maximum motor torque (force).
16 WDT RWDT - TFF settingrange: A signed 2-byte data [maximum motor torque
17 (force)/4000H]
* Use DEN (output complete) to confirm the completion of position refer-
18 ence output.
19 « When a command in execution is switched to another command, the feed
forward values (VFF and TFF) will be cleared.
20 + Awarning will occur and the command will not be executed in the fol-
21 lowing cases.
- The command is used in a phase other than phase 3: Command warning
22 1 (A.95A)
23 Subcommand | Subcommand - The command is sent while the servo is OFF: Command warning 1
2 area area (A.95A)
| - Thetravel amount (Target position (TPOS) - Current position (IPOS))
25 exceeds the limit: Data setting warning 2 (A.94B)
26 | - When using SigmaWin+ for motor operations such as JOG:
Command warning 1 (A.95A)
21 * Latchtime lag
28 - From reception of the command to latching start: 250 us max.
- From completion of latching to transmission of a response: One com-
29 munications cycle max.
8-67
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(2) Related Parameters
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The parameters related to the execution of LATCH command are listed below.

Parameter No.

Name

Pn820 Forward Latching Allowable Area
Pn822 Reverse Latching Allowable Area
Pn81F Position Control Command TFF/TLIM Function Allocation
Pn002 Torque (Force) Reference Option during Speed/Position Control
Either torque (force) feed forward (TFF) or torque (force) limit (TLIM) can be selected by setting the following
parameters.
Parameter .
Set Value Meaning
No.
Pn81F naA1A
Enables the torque (force) feed forward (TFF).
Pn002 naA[A2
Pn81F naA1A o
Enables forward/reverse torque (force) limit using TLIM.
Pn002 naAAl
Pn81F nAQR1A When P_CL of OPTION field is set to 1: Uses TLIM as positive torque (force) limit.
Pn00?2 nooo3 When N_CL of OPTION field is set to 1: Uses TLIM as negative torque (force) limit.
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8.13.8 External Input Positioning (EX_POSING: 39H)
(1) EX_POSING Command (39H)

The EX_POSING command is used to start positioning to the target position (TPOS) at the target speed (TSPD).
When a latch signal is input midway, positioning is performed according to the final travel distance for external
positioning from the latch signal input position. When no latch signal is input, positioning is per- formed for the
target position (TPOS).

EX_POSING .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 39H 39H command can Phase 2 and 3 cl)‘;ssification command
be executed
Processing Within commu-
2 LT_SGNL ALARM ime nications cycle Subcommand | Can be used
3 » Use LT_SGNL to select the latch signal.
OPTION STATUS For details on LT_SGNL, refer to 7.1.6 LT_SGNL Specifications.
4 When the latch signal is input, positioning is performed according to the
5 final travel distance for external positioning specified in Pn814 from the
5 latch signal input position. And, the latch signal input position is stored in
TPOS MONITOR1 the feedback latch position (LPOS) and is forcibly output to MONITOR?2
7 for one communications cycle.
8 When no latch signal is input, positioning is performed for the specified
target position (TPOS).
9 » OPTION field can be used.
10 * The target position (TPOS) is a signed 4-byte data, and the absolute posi-
| TSPD MONITOR2 tion in reference coordinate system.
11 Set the target position (TPOS) so that the travel distance (TPOS - IPOS)
12 | is a value of 31 bits (24...) or less.

The target speed (TSPD) is an unsigned 4-byte data.
13 | SEL_MON1/2 | SEL_MON1/2 | = Setavalue in the range between 0 and the motor max. speed [reference

14 unit/s].

TLIM I0_MON « The target position and target speed can be changed during positioning
15 executed by this command.
16 WDT RWDT However, any change in the target position and/or target speed after the

latch signal input will be invalid.

17 * The torque (force) limit (TLIM) can be used by setting Pn81F and Pn002.
18 - TLIM setting range: 0 to 4000H [maximum motor torque (force)/
19 | 4000H]
If avalue between 4000H and FFFFH is set, the maximum motor
20 torque (force) will be applied as the limit.
21 Use the ADJ command to obtain the maximum motor torque (force).

] Use DEN (output complete) to confirm the completion of position refer-
22 ence output.
When the command in executionis switched from thiscommand to

23 Subcommand | Subcommand ; . o ;

- | area area another command, latching will be cancelled and positioning will be per-
24 formed for the specified target position (TPOS).
25 » Awarning will occur and the command will not be executed in the fol-

_— lowing cases.

26 - This command is used when the servo is OFF: Command warning 1
27 (A.95A)

8 | - The target speed (TSPD) exceeds the limit: Data setting warning 2

(A.94B)

29 - When using SigmaWin+ for motor operations such as JOG:

Command warning 1 (A.95A)
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(1) Operation
The operation executed by EX_POSING command is illustrated below.

When the latch signal is input

Positioning to the position: Latch signal input position LPOS + Final
Travel Distance for External Posttioning (Pn814)

When the latch signal is not input

* Posttioning to the specified target position TPOS
Latch signal

(3) Related Parameters

The parameters related to the execution of EX_POSING command are listed below.
Parameter number in parentheses is when Pn833 = 1.

Parameter No. Name Parameter No. Name

1st Linear Acceleration Con-

PngOA (Pi834) | o -

Pn80F (Pn83E) | Deceleration Constant Switching Speed

2nd Linear Acceleration Con-

Pn80B (Pn836) stant Pn814 Final Travel Distance for External Positioning
Pn80C (Pn838) ésv?te!ﬁirﬁsosnpg:dnsmm Pn820 Forward Latching Allowable Area
Pn80D (Pn83A) if; nIEmear Deceleration Con- Pn822 Reverse Latching Allowable Area
PNBOE (Pn83c) 2nd Linear Deceleration Con- Pna1E Position Control Command TLIM Function Allo-
stant cation
_ _ PN002 Torque (Force) Reference Option during Speed/

Position Control

Set the parameters as shown below to use TLIM.

Parameter

No. Set Value Meaning

Pn81F nAaQA1A
Pn002 nooQl

Enables positive/negative torque (force) limit (TLIM).

Pn81F nAA1A When P_CL of OPTION field is set to 1: Uses TLIM as positive torque (force) limit.
Pn002 noon3 When N_CL of OPTION field is set to 1: Uses TLIM as negative torque (force) limit.
8-70
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8.13.9 Homing (ZRET: 3AH)
(1) ZRET Command (3AH)

8 MECHATROLINK-II Commands

The ZRET command is used to perform homing motion in the following sequence.

1. Accelerates to the target speed (TSPD) in the direction specified in Pn816 (Homing Direction).

2. Decelerates to the homing approach speed 1 (Pn817 or Pn842) at the DEC = 1.

3. Latch operation will start at the DEC = 0.

4. When a latch signal is input, positioning is performed to define the target position at the homing approach speed
2 (Pn818 or Pn844). The target position is calculated by adding the final travel distance for homing (Pn819). After
the completion of positioning, the coordinate system is set so that the position reached is 0.

ZRET o
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
1 3AH SAH command can Phase 2 and 3 cI)z/assification cor¥1mand
be executed
Processing Within commu-
2 LT_SGNL ALARM ime nications cycle Subcommand | Can be used
3 » Use LT_SGNL to select the latch signal.
OPTION STATUS For details on LT_SGNL, refer to 7.1.6 LT_SGNL Specifications.
4 When the latch signal is input, positioning is performed to define the target
5 position at the homing approach speed 2 (Pn818). The target position is
5 calculated by adding the homing final travel distance (Pn819).
MONITOR1 The position data is recorded as the feedback latch position (LPOS) of the
7 machine coordinate system, and the LPOS will forcibly be indicated as the
MONITOR2 for one communications cycle.
8 When the latch signalis input, L_CMP of STATUS field is setto 1, and
9 then reset to 0 at the completion of homing. Therefore, when the homing
—_— final travel distance is short, the duration L_CMP = 1 is too short so that
10 TSPD MONITOR2 the status L_CMP = 1 can not be confirmed.
11 » OPTION field can be used.
12 | + Set the target speed (TSPD) to a value in the range between 0 and the
motor max. speed [reference unit/s].
13 SEL MONZ1/2 | SEL MON1/2 | ° The target speed during motion can be changed until DEC is input.
- - * The torque (force) limit (TLIM) can be used by setting Pn81F and Pn002.
14 - TLIM setting range: 0 to 4000H [maximum motor torque (force/
_ TLIM I0_MON 4000H]
15 If avalue between 4000H and FFFFH is set, the maximum motor
16 WDT RWDT torque will be applied as the limit.
Use the ADJ command to obtain the maximum motor torque (force).
7 * Use DEN (output complete) and ZPOINT (home position) to confirm the
18 completion of position reference output.
T 19 | « If any of the following commands is received during execution of ZRET
] command, homing motion will be interrupted.
20 DISCONNECT, SYNC_SET, CONFIG, HOLD, SV_OFF, INTERPO-
o1 | LATE, POSING, FEED, LATCH, EX_POSING, VELCTRL, TRQCTRL,
SVCTRL
22 When a command other than the above commands is received, homing
o3 | Subcommand | Subcommand operation will continue.
- | area area » A warning will occur and the command will be ignored in the following
24 cases.
T 25 | - This command is used while the servo is OFF.: Command warning 1
_— (A.95A)
26 - The target speed (TSPD) exceeds the limit: Data setting warning 2
27 (A.94B)
8 - When using SigmaWin+ for motor operations such as JOG:
Command warning 1 (A.95A)
29
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(2) Operation

The motion executed by ZRET command is illustrated below.

Reference speed

DEC

Latch signal

8 MECHATROLINK-II Commands

+ Homing Approach Speed 1 (Pn817 or Pn842)

(3) Related Parameters

The parameters related to ZRET command are listed below.
Parameter number in parentheses is when Pn833 = 1.

Parameter No.

Name Parameter No.

Name

Torque (Force) Reference Option during

Pn816 Homing Direction Pn002 Speed/Position Control
Pn817 . Pn80A (Pn834) | 1st Linear Acceleration Constant
Pn842 Homing Approach Speed 1% Pn80B (Pn836) |2nd Linear Acceleration Constant
Pn818 . Pn80C (Pn838) | Acceleration Constant Switching Speed
Pn844 Homing Approach Speed 2’ Pn80D (Pn83A) | 1st Linear Deceleration Constant
Pn819 Final Travel Distance for Homing Pn80E (Pn83C) |2nd Linear Deceleration Constant
Pn820 Forward Latching Allowable Area Pn80F (Pn83E) |Deceleration Constant Switching Speed
Pn822 Reverse Latching Allowable Area Pn81F Egr?i%’lg(;%gt;o' Command TLIM Func-
*1. The value of Pn842 is effective only when the value of Pn817 is 0.
*2. The value of Pn844 is effective only when the value of Pn818 is 0.

Set the parameters as shown below to use TLIM.

Parameter

No. Set Value Meaning
Pn81F nAA1A N _ o
Enables positive/negative torque (force) limit (TLIM).
Pn002 neEAALl
Pn81F nEQR1A When P_CL of OPTION field is set to 1: Uses TLIM as positive torque (force) limit.
Pn002 noon3 When N_CL of OPTION field is set to 1: Uses TLIM as negative torque (force) limit.
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8.13.10 Velocity Control (VELCTRL: 3CH)
(1) VELCTRL Command (3CH)

The VELCTRL command is used to control speed. (The Servo does not perform position control, but directly

controls the speed of the speed loop.)

VELCTRL .
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
! 3CH 3CH command can Phase 2 and 3 classification command
be executed
Processing Within commu-
2 ALARM v nications cycle Subcommand | Can be used
3 + OPTION field can be used.
4 OPTION STATUS * VREF is a speed reference and has a signed 4-byte data. The unit for
speed reference is [maximum motor speed/40000000H]. The direction is
5 P TLIM specified by the sign.
6 ITFF + Soft-start function can be used. See (2)Soft Start Functionon the next
MONITOR1 page for details on soft-start.
7 N TLIM * Either torque (force) limit (P_TLIM, N_TLIM) or torque (force) feed for-
3 - ward (TFF) can be used. Use Pn002 to select.
- TLIM setting range: 0 to 4000H [maximum motor torque (force)/
9 4000H]
10 (Ifavalue between 4000H to FFFFH is set, the maximum motor
SE—— VREF MONITOR2 torque (force) will be applied as the limit.
1 Use the ADJ command to obtain the maximum motor torque (force).
12 - TFF settingrange: A signed 2-byte data [maximum motor torque
(force)/4000H]
13 SEL_MON1/2 | SEL_MON12 | | During execution of this command, the following bits for STATUS are
14 allocated.
—5 IG_MON D8: ZSPD (zero speed bit)
0: Zero speed not detected
16 WDT RWDT 1: Zero speed detected
17 D7: V_CMP (speed coincidence bit)
0: Speed coincidence not detected
18 1: Speed coincidence detected
19 | * Monitor (MONITOR 1, 2, 3, 4)
The units for TSPD, CSPD, and FSDP is [maximum motor speed /
20 40000000H].
21
22
o3 | Subcommand | Subcommand
area area
24
25
26
27
28
29
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(2) Soft Start Function

The soft start function converts input speed references from sudden step progression to steady diagonal
progression. Set the acceleration speed and deceleration speed in the following parameters.
Use this function to achieve a smooth speed control in speed control mode (including internal set speed selection).

Soft Start Acceleration Time: Time of period the motor speed reaches the maximum from zero
(the stop status)
Bns0s Setting Range Unit Factory Setting When Enabled
0to 10000 1ms 0 Immediately
Soft Start Deceleration Time: Time of period the motor speed decreases to zero (stop status) from
the maximum.
Pn306 - - -
Setting Range Unit Factory Setting When Enabled
0 to 10000 1ms 0 Immediately

Max. motor speed ~,
After soft-start

Before soﬂ-sm :> / \_

Pn305 Pn306
Note: For normal speed control, set Pn305 and Pn306 to O (factory setting).
(@ Torque (Force) Reference Option

The settings of the parameters related to the torque (force) reference option for VELCTRL command are listed
below.

Parameter Description

n.eaAo0 The set values of P_TLIM and N_TLIM are invalid. (factory setting)

nARAL Uses the set value of P_TLIM/N_TLIM as forward/reverse torque (force) limit.

Pn002 I
n. Uses TFF as the torque (force) feed forward. Set N_TLIMto 0.

n.oonos3 When P_CL of OPTION field is setto 1, uses P_TLIM as the torque (force) limit.
When N_CL of OPTION field is set to 1, uses N_TLIM as the torque (force) limit.

(\\“?"
gg



8 MECHATROLINK-II Commands

8.13.11 Torque (Force) Control (TRQCTRL: 3DH)
(1) TRQCTRL (3DH)

The TRQCTRL command is used to control torque (force). (The Servo does not perform position control and
speed control, but directly performs torque (force) control.)

TRQCTRL -
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
! 3DH 3DH command can Phase 2 and 3 classification command
be executed
Processing Within commu-
2 ALARM v nications cycle Subcommand | Can be used
3 » OPTION field can be used.
2 OPTION STATUS * VLIM is a speed limit value and has an unsigned 4-byte data.
The unit for the speed limit is [maximum motor speed /40000000H].
5 (Set Pn002 to enable VLIM.)
6 Use the ADJ command to obtain the maximum motor speed.
VLIM MONITOR1 |« TQREF is a torque (force) reference and has a signed 4-byte data.
7 The unit for torque (force) reference is [maximum motor torque (force)/
8 40000000H]. The direction is specified by the sign.
When the designation for TQREF exceeds the maximum motor torque
9 (force), it is clamped at the maximum motor torque (force).
10 Use ADJ command to obtain the maximum motor torque (force).
S TQREF MONITOR2 | « During execution of this command, the following bits of STATUS field
1 are allocated.
12 D11: V_LIM (speed limit bit)
0: Speed limit not detected
13 | SEL_MON1/2 | SEL_MONZ1/2 1:Speed limitdetected
« Monitor (MONITOR 1, 2, 3, 4)
14 The unit for TRQ is [maximum motor torque (force)/40000000H].
- IO_MON
15
16 WDT RWDT
17
18
19
20
21
22
3 | Subcommand | Subcommand
area area
24
25
26
27
28
29

(\\“?"
ga



8 MECHATROLINK-II Commands

(2) Speed Limit Option 1
- When Using a Rotational Servomotor

Use Pn407(Speed Limit during Torque Control) to set the speed limit.

Speed Limit during Torque Control

Pn407 Setting Range Unit Factory Setting When Enabled
0 to 10000 1 min’! 10000 Immediately

Note: If aspeed higher than the maximum speed of the connected servomotor is set, the servomotor speed will be limited toits
maximum speed.

(3) Speed Limit Option 2
Setthe following parameter to enable VLIM (Speed Limit) specified in TRQCTRL command.

Parameter Description
n.ARO0A Disables VLIM. (factory setting)
Pn002 —
neAaln[ Enables VLIM (Uses VLIM as the speed limit.)
8-76
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8.13.12 General-purpose Servo Control Command

The specifications of general-purpose servo control command are described below.

8 MECHATROLINK-II Commands

SVCTRL L
Byte Description
Command Response
Phases in
which the Synchronization | Asynchronous
! 3FH 3FH command can Phase 2 and 3 classification command
be executed
Processing Depends on pro-
2 SUBCTRL ALARM time cessing Subcommand | Can be used
3 « This command is compatible with MECHATROLINK versions before
2 OPTION STATUS Ver 1.0. It is used to perform the general-purpose servo control.
« Latch Processing
5 Supported.
6 Select the latch signal usingL_SGNin SUBCTRL and set SET_L to 1.
TOPS MONITOR1 When the selected latch signal is input, L_CMP in STATUS field will
7 become 1.
) Perform latch processing again after setting SET_L to 0.
The latch signal cannot be changed while SET_L = 1.
9 * Motion
10 Any of the motions selected for Motion Selection is executed.
TSPD/ .
VEE MONITOR2 | « Sequence Signals _ _ _ . o
1 Any of the sequence signals listed in the following table is input.
12
13 SEL_MON1/2 | SEL_MON1/2
14
SQ_CMD IO_MON
15
16 WDT RWDT
17
18
19
20
21
22
Subcommand | Subcommand
23 area area
24
25
26
27
28
29
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- Sub-control (SUBCTRL)

D7 D6 ‘ D5 D4 D3 D2 D1 DO
SET L
MOTION — L_SGN
RESERVE 0 Select motion RESERVE 0 Lat;har?gm' Select latch signal

Select Motion (MOTION)

o8 Lt LY el * During phase 1, Command warning 1 (A.95A)

0 0 0 HOLD will occur for POSING and FEED, and the com-
mand will be ignored.

0 0 ! INTERPOLATE * For INTERPOLATED, in all other phases except

0 1 0 FEED phase 3, Command warning 1 (A.95A) will occur

0 1 1 POSING and the command will be ignored.

Select Latch Signal (L_SGN)

D1 DO Latch Signal Meaning

0 0 |Phasez Encoder zero-point signal
0 1 |EXT1 External latch signal 1

1 0 |EXT2 External latch signal 2

1 1 |EXT3 External latch signal 2

- Sequence Signals: SQ_CMD

D7 D6 D5 D4 D3 D2 D1 DO

ACLR SEN BRK SON
Alarm clear Sensor ON Brake ON Servo ON

Reserved Reserved | Reserved | Reserved

- Combination of SVCTRL (3F) and Subcommands

Subcommand
CODE | Main Command PPRM LTMOD LTMOD
NOP PRM_WR | ALM_RD WR ON _ OFF SMON
3F |[SVCTRL J J J J X v v

Note: +/: Can be combined, x: Can not be combined
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8.14 Command Related Parameters List
This chapter describes the following parameters related to command actions.

Classification Parameter Name Description
Pn20E, Pn210 Electronic Gear Ratio Sets the unit of position data.
Pn000 Direction Selection Sets the servomotor rotation direction.
) Pn50A, Pn50B Overtravel Signal Setting
Settings Accord- Bre0L Software Limit Function Seting | 5% the overtravel function and software

ing to Machine

Pn804,Pn806

Software Limit

limit operation.

Pn808

Absolute Encoder Origin Offset

Sets the origin when using an absolute
encoder.

Motion Accelera-
tion/ Deceleration
Function Settings

Pn833

Motion Setting

Pn80A, Pn834

1st Linear Acceleration Constant

Pn80B, Pn836

2nd Linear Acceleration Constant

Pn80C, Pn838

Acceleration Constant Switching
Speed

Pn80D, Pn83A

1st Linear Deceleration Constant

Pn80E, Pn83C

2nd Linear Deceleration Constant

Pn80F, Pn83E

Deceleration Constant Switching
Speed

Sets the acceleration/deceleration speed for
POSING, EX_POSING, FEED, ZRET,
HOLD commands

Pn827,Pn840

Linear Deceleration Constant for
Stopping

Sets the deceleration speed for HOLD,
SV_OFF commands.

Motion Sequence
Setting

Pn829 SVOFF Waiting Time
Exponential Function Accelera-

Pn810 tion/Deceleration Bias

Pnail Exponential Function Accelera- Sets the position reference filter.
tion/Deceleration Time Constant

Pn812 Movement Average Time

Png14 Final Travel Distance for External | Setsthetraveldistance afterthe external
Positioning signal is input for positioning.

Pn816 Homing Mode Setting

Pn817,Pn818,
Pn842,Pn844

Homing Approach Speed

Pn819

Final Travel Distance for Homing

Sets the homing operation.

Command Data
Option Setting

Pn81F,Pn002

Torque (Force) Reference Options
for Speed/Position Control

Sets the usage of torque (force) limitand
torque (force) feed forward during position/
speed control.

Pn002 Speed Limitduring Torque (Force) | Sets the usage of speed limit during torque
Pn407,Pn480 Control (force) control.
Pn81F, Selectsfunction bitstobe assignedin

Pn82A to Pn82E

OPTION Field Allocation

OPTION field.

Position Data
Latch Function

Pn820, Pn822

Latching Allowable Area

Sets the range to latch position data.

Pn850

Latch Sequence Number

Sets continuous latch operation executed by

Setting Png851 Continuous Latch Count LTMOD ON command
Pn852,Pn853 Latch Sequence Signal Selection B
. Pn900 Parameter Bank Number
Acceleration/
Deceleration Pno01 Parameter Bank Member Number } )
Parameter High- 5 Bk Morbor Defm Setsthe acceleration/deceleration parameter
arameter Bank Member Defini- iah- itchi i
speed Switching | Pn902 to Pn910 tion high-speed switching function.
Function Setting
Pn920 to Pn95F | Parameter Bank Data

8-79
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Classification Parameter Name Description
Pn803 Origin Range
Pn522 Positioning Completed Width
524 NEAR Signal Width Sets the following monitoring items.

STATUS Field
and Monitor
Related Settings

Pn502,Pn581

Rotation Detection Level

Pn503, Pn582

Speed Coincidence Signal Output
Width

Pn81E

Input Signal Monitor Selection

Pn824,Pn825

Option Monitor Selection

» STATUS field signal status detection
level

* Input signal allocation to the D12 to D15
bits of 1/0 Monitor field

+ Data mapping to option monitors
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8.15 Command Related Parameters Details

8.15.1 Motion Acceleration/Deceleration Function Setting
This section describes the parameters used to set the acceleration/deceleration function for motion commands for
positioning.
(1) Linear Acceleration/Deceleration Function

Use the following parameters to set the acceleration/deceleration constants used to execute POSING, FEED,
EX_POSING, ZRET, or HOLD commands.

The 1st digit of Pn833 is used to switch the parameters used for acceleration/deceleration: the parameters Pn80A to
Pn80F and Pn827 or the parameters Pn834 to Pn840.

Commandipeed
TSPD-1--—--—--——-
2nd linear
Acceleration constant —1----- < Sotslaration constant
switching speed /
/ 2nd linear deceleration -(
/ constant RO R S P
/ Deceleration constant switching speed
f
1st linear acceleration constant
B 1st linear deceleration constant >
Time
- Acceleration/Deceleration Constant Switching Setting
Parameter Meaning Factpry
Setting
n.oonoo Use parameters Pn80A to Pn80F and Pn827.
Pn833 (Parameters Pn834 to Pn840 are invalid.) n.OA 00
noono1 Use parameters Pn834 to Pn840.
(Parameters Pn80A to Pn80F and Pn827 are invalid.)

Note: The setting will be validated by turning the power supply OFF and then ON again, or by executing the
CONFIG command.
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- Acceleration/Deceleration ParameterswhenPn833=n.0 0 00

Data
Para,\\lrgeter Name Size Setting Range Unit ';ae(f[tt?r:y
' (byte) g
. . 10000
Pn80A 1st Linear Acceleration Constant 1 2 1to 65535 . 100
reference units/s?
. . 10000
Pn80B 2nd Linear Acceleration Constant 1 2 1 to 65535 . 100
reference units/s?
Pn80C Acceleration Constant Switching Speed 1 2 0 to 65535 100 ] 0
reference units/s
. . 10000
Pn80D 1st Linear Deceleration Constant 1 2 1to 65535 . 100
reference units/s?
. . 10000
Pn80E 2nd Linear Deceleration Constant 1 2 1to 65535 . 100
reference units/s?
Pn80F Deceleration Constant Switching Speed 1 2 0 to 65535 100 ] 0
reference units/s
. . . 10000
Pn827 Linear Deceleration Constant 1 for Stopping 2 0 to 65535 ) 100
reference units/s?
- Acceleration/Deceleration ParameterswhenPn833=n.0 @ 01
Parameter Data Facto
No Name Size Setting Range Unit Settinré/
' (byte)
. . 10000
Pn834 1st Linear Acceleration Constant 2 4 11020971520 .9 100
reference units/s
. . 10000
Pn836 2nd Linear Acceleration Constant 2 4 11020971520 L0 100
reference units/s
Pn838 Acceleration Constant Switching Speed 2 4 01t0 2097152000 | Reference unit/s 0
. . 10000
Pn83A 1st Linear Deceleration Constant 2 4 11020971520 Lo 100
reference units/s
. . 10000
Pn83C 2nd Linear Deceleration Constant 2 4 11020971520 L2 100
reference units/s
Pn83E Deceleration Constant Switching Speed 2 4 0t0 2097152000 | Reference unit/s 0
10000
Pn840 Linear Deceleration Constant 2 for Stopping 4 010 20971520 Lo 100
reference units/s

Deceleration speed [reference unit's

Note: If the deceleration distance exceeds 1073741823 reference units during positioning, the motor cannot be

accelerated to the target speed TSPD specified in the motion command. Set the parameter for deceleration
speed to a value that satisfies the following equation.

Z|>Max. command .‘,Euu:d;

reference unit's] /

Max. deceleration distance [ref-

erence unit] > )
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(2) Position Reference Filter

Afilter can be applied to the position reference output of a positioning command such as INTERPOLATE, LATCH,
POSING, FEED, EX_POSINT, ZRET, and HOLD.

- Position Reference Filter Setting Parameters

Data
ParaNrgeter Name Size Setting Range Unit ';z:;g
' (byte)
Pna10 Expoqentlal Function Acceleration/Decelera- 2 010 65535 100 reference 0
tion Bias units/s
Exponential Function Acceleration/Decelera-
Pn811 tion Time Constant 2 0to 5100 0.1ms 0
Pn812 Movement Average Time 2 0to 5100 0.1ms 0
Prigii - -—-: Before filter Pn@12 -—-- Before filter
—: After filter ! "_’ —: After filter
:lll : -'{/‘_‘ I"-\"-.
| K i -_‘ h
' | lf . \Pn812
| ) J 5
Pn810] ! \‘ !/ e
"y i / (AN
DEM B DEN [ |
Exponential Function Acceleration'Deceleration Curve Movement Average Time Curve
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- Position Reference Filter Type Selection

8 MECHATROLINK-II Commands

Use the ACCFIL bit of the OPTION field to specify the position reference filter type.

ACCFIL Meaning
0 Without position reference filter
1 Exponential function acceleration/deceleration position reference filter
2 Movement average time position reference filter

Information: While a position reference is being output (STATUS.DEN = 0), the parameter or the filter type
cannotbe changed. Wait for completion of the position reference output (STATUS.DEN = 1) to
change the setting.

(3) Linear Deceleration Speed Setting for Commands to Stop a Motor

Set the deceleration speed when using either of the following commands to stop a motor.
HOLD (When HOLD_MOD = 2)
SV_OFF (When Pn829 # 0)

- Setting for Deceleration to a Stop by Executing HOLD Command (HOLD_MOD = 2)

HOLD command
(HOLD MOD=2)

A4

Motor speed

Pn827 (Pn840) (

The parameter number in parentheses is when Pn833 = 1.

Parameter Data Factor
Name Size Setting Range Unit . y
No. Setting
(byte)
. i . 10000
Pn827 Linear Deceleration Constant 1 for Stopping 2 0 to 65535 Lo 100
reference units/s
. i . 10000
Pn840 Linear Deceleration Constant 2 for Stopping 4 01020971520 L 100
reference units/s

- Setting for Deceleration to a Stop by Executing SV_OFF Command

When SV_OFF command is executed while a motor is running, the servo can be turned OFF after

deceleration to a stop.

When Pn829 is set to 0 (factory setting), the servo will turn OFF immediately upon reception of the

SV_OFF command.

Motor speed

SV_OFF command
Ly

Pn&27 (Pne40) |

_——_———Ll L7

The motor stops
according to Pn001.0

Servo ON status

Servo ON

«“—»
Png&z29

Servo OFF

The parameter number in parentheses is when Pn833 = 1.
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Data
Par?\lrgeter Name Size Setting Range Unit I;i(;ri?]ry
: (byte) 9
. . . 10000
Pn827 Linear Deceleration Constant 1 for Stopping 2 0to 65535 ) 100
reference units/s
SVOFF Waiting Time (SVOFF at decelera-
Pn829 fion to stop) 2 0to 65535 10ms 0
. . . 10000
Pn840 Linear Deceleration Constant 2 for Stopping 4 0to 20971520 ) 100
reference units/s
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8.15.2 Motion Sequence Setting

This section describes parameters related to the actions of EX_POSING and ZRET commands.
(1) Settings for EX_POSING Command
Set the travel distance from the external signal input position to the final target position for execution of an
EX_POSING command. If a negative value (distance to the negative direction) or a small value is set, the axis will
decelerate to a stop and then move to the reverse direction for positioning.
I

7

: Final Travel Distance for External Paositioning (Pn814)

o
|
Latch signal ul
|
Data
Par?\ln(;eter Name Size Setting Range Unit ';ae(f[tt?nré
' (byte)
Final Travel Distance for External Position- -1073741823 t0 .
Pn814 ing 4 1073741823 Reference unit 100

(2) Settings for ZRET Command

This section describes the parameters to set the following items for ZRET command.

- Pn816: Homing direction selection

- Pn817 or Pn842: Approach speed after the origin limit signal is input (DEC signal turns ON)
- Pn818 or Pn844: Approach (creep) speed after the latch signal is input

- Pn819: Final travel distance from the latch signal input position to the origin

TSPD Homing Approach Speed 1 (Pn817 or Pn842)

/ / Homing Approach Speed 2 (Pn818 or Pn844)
i P Final Travel Distance for Homing (Pn819)

DEC ﬂ—
Latch signal ”—ﬂ H Q\I_l H—

Parameter Meaning Factory Setting
Pn8L6 n.AEAO0 Forward directionhoming nOono
noBEAl Reverse direction homing
Data
Par?\ln(;eter Name Size Setting Range Unit I;ae(;tt?r:é
' (byte)
Pn817 ) o 2 0 to 65535 100 50
Pngaz | omingApproach Speed1 4 | 01020971520 | referenceunits/s [ o
Pn818 v 2 0 to 65535 100
——— Homing Approach Speed 2 ;
Pnaaa gApPp p 4 0to 20971520 | reference units/s
. . . -1073741823 to :
Pn819 Final Travel Distance for Homing 4 1073741823 Reference unit 100

*1. The value of Pn842 is effective only when the value of Pn817 is 0.

*2. The value of Pn844 is effective only when the value of Pn818 is 0.

Information: Set Pn819 (Final Travel Distance for Homing) to a value that satisfies the following equation.
When Pn816=n.HHMO0: Origin = Latch signal input position + Pn819
When Pn816=n.[[1: Origin = Latch signal input position — Pn819
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8.15.3 Command Data Options

DTorque (Force) Limiting Function

The torque (force) limiting function limits the output torque (force) to protect the connected machine, etc. There
are three ways to limit the output torque (force).

1. Internal torque (force) limit
2. External torque (force) limit using P_CL/N_CL signal of OPTION field
3. Torque (force) limit by position/speed control command

Note: If all of the above three methods are used, the smallest torque (force) limit will be applied.

- Internal Torque (Force) Limit

This method always limits the maximum output torque (force) to the set values of the following parameters.

Data
Par?\lrgeter Name Size Setting Range Unit ';Zﬁi?]rg
' (byte)
Forward Torque Limit (For rotational servo- o
Pn402 motors) 2 0 to 800 % 800
Pn403 Reverse Torque Limit (For rotational servo- 2 0 to 800 % 800
motors)
Pn483 tFoor;\;vard Force Limit (For linear servomo- 2 00 800 % 30
Pn484 Reverse Force Limit (For linear servomotors) 2 0 to 800 % 30
Note: Set the limit value in percentage (%) of the motor rated torque (force).
- External Torque (Force) Limit Using P_CL/N_CL Signal of OPTION Field
This method uses the P_CL/N_CL signal of the OPTION field to limit the output torque (force) to the set
valuesofthefollowingparameters.
Data
Par?\ln;eter Name Size Setting Range Unit I;agic:]rg
' (byte)
Pn404 Forward External Torque (Force) Limit 2 0 to 800 % 100
Pn405 Reverse External Torque (Force) Limit 2 0 to 800 % 100

Note: Set the limit value in percentage (%) of the motor rated torque (force).

-Torque (Force) Limit By Position/Speed Control Command

This methods limits the output torque (force) by setting a desired limit value in the command data (TLIM/
P_TLIM/N_TLIM).

[Torque (Force) Limiting Function Settable Commands]
INTERPOLATE, LATCH, FEED, EX_POSING, ZRET, and VELCTRL

(\\“?"
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[Setting Parameters]
Set the following parameters to apply a torque (force) limit from a position/speed control command.

Position Control Command TFF/TLIM Function Allocation

Pn81F
neHa1na l Enables allocation (Set TFF/TLIM operation using Pn002.)
Torque (force) Reference Option During Speed/Position Control

PN002 nEHQAl Enables positive/negative torque (force) limit by *TLIM.

Uses TLIM/P_TLIM as positive torque (force) limit when OPTION.P_CL=1.

neEBRA3
Uses TLIM/N_TLIM as negative torque (force) limit when OPTION.N_CL=1.

Note 1. When using a torque (force) limit set in a position control command, set Pn81F and Pn002 as

follows: Pn81F =n.A 010, and Pn002=n.AA0Alorn.AA A3
If Pn81F = n.[[0[, the torque (force) limit set in the position control command will not applied.

2. When using a torque (force) limit set in a speed control command, set Pn002 as follows.
Pn002 =n.AMAMA1 or n.AAA3

3. Whenacommand otherthanthe commands listedin [Torque (Force) Limiting Function Settable
Commands], the torque (force) limit of the previously executed TLIM/P_TILM/N_TLIM remains
valid. During execution of HOLD, SV_OFF, SVCTRL, or TRQCTRL command, the torque
(force) limit specified by TLIM/P_TRIM/ N_TLIM is invalid.

@Torque (Force) Feed Forward Function

This function is used to apply a torque (force) feedforward (TFF) from a position/speed control command to
shorten positioning time. The PC or PLC...etc differentiates a position reference to generate a torque (force)
feedforward reference.

[Torque (Force) Feed Forward Reference Settable Commands]
INTERPOLATE, LATCH, and VELCTRL

[Setting Parameters]
Set the following parameters to use TFF as the torque (force) feed forward.

PRBLF Position Control Command TFF/TLIM Function Allocation

n.aA1lA ‘ Enables allocation (Set TFF/TLIM operation using Pn002.)
PN002 Torque (force) Reference Option During Speed/Position Control

neEARnA2 ‘ Enables the torque (force) feed forward by TFF.

Note 1. To use the torque (force) feed forward in a position control command, set the parameters as follows.
Pn81F = n.0O10 and Pn002 = n.AMAM2
If Pn81F =n.[d0M, the torque (force) feed forward by a position control command is disabled.
2. To use the torque (force) feed forward in a speed control command, set the parameter as follows.
Pn002=n.A0O A2

(\\“?"
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(3) Speed Limiting Function During Torque (Force) Control

This function limits the servomotor speed during torque (force) control to protect the connected machine, etc.
There are two ways to control the speed during torque control:
1. Internal speed Ilimit

2. Speed limit by the torque (force) control command TRQCTRL

Note: If both of the above methods are used, the smaller speed limit will be applied.

- Internal Speed Limit

This method always limits the servomotor speed to either of the following set parameter values.

Data
Par?\lrgeter Name Size | Setting Range Unit ';a:e(;tt?nry
' (byte) ¥
Speed Limit during Toque Control (For rota- 1
Pn407 fional servomotors) 2 0 to 10000 min 10000
Speed Limit during Force Control (For linear
Pn480 servomotors) 2 0 to 10000 mm/s 10000

- Speed Limit by Torque (Force) Control Command TRQCTRL

This method limits the speed by setting a desired speed limit value in the command data (VLIM).

[Setting Parameter]
Set the following parameter to use the speed limit set in TRQCTRL command.

Torque (Force) Reference Option
Pn002 n.ARO0A Disables the speed limit set in the VLIM. (Factory setting)
nAQ1A Enables the speed limit set in the VLIM.
8-89
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(4) OPTION Field Allocation

The commands can be allocated to the OPTION field using the following parameters. To change the factory setting,
set Pn81F = A A A1 and allocate the function bits using parameters Pn82A to Pn82E. The setting will be validated
by turning the power supply OFF and then ON again, or by executing CONFIG.

[Setting Parameters]

Parameter . Factor
TO-ITQH Name Setting Range Settin)g/;
Pn81F Command Data Allocation 0000h to 0011h 0000h
OPTION Field Allocation
0 0 Disables OPTION field allocation. Oorl 0
1 Enables OPTION field allocation.
Pn82A OPTION Field Allocation 1 0000Hto 1IE1EH | 1813H
0 O0to E |ACCFIL bit position 3
0 Disables ACCFIL bit allocation.
! 1 Enables ACCFIL bit allocation. !
2 0to E |GSEL bit position 8
0 Disables GSEL bit allocation.
3 1 Enables GSEL bitallocation. !
Pn82B OPTION Field Allocation 2 0000H to 1F1FH | 1D1CH
0 Oto F |V_PPIbit position C
0 Disables V_PPI bit allocation
! 1 EnablesV_PPIbitallocation. !
2 O0to F |P_PI_CLR bitposition D
0 DisablesP_PI_CLR bitallocation.
3 1 EnablesP_PI_CLRbitallocation. !
Pn82C OPTION Field Allocation 3 0000H to 1F1FH | 1F1EH
0 O0to F |P_CL bit position E
0 Disables P_CL bit allocation.
! 1 Enables P_CL bitallocation. !
2 O0to F |N_CL bit position F
0 Disables N_CL bit allocation.
3 1 Enables N_CL bitallocation. !

(\\“?"
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Parameter

- Factor
W Name Setting Range Setting
Pn82D OPTION Field Allocation 4 0000H to 1F1CH | 0000H
0 0to C |BANK_SEL1 hit position 0
0 Disables BANK_SEL1 bit allocation.
! 1 Enables BANK_SEL1 hit allocation. 0
2 OtoF |LT_DISABLEDbitposition 0
0 Disables LT_DISABLE bit allocation.
3 1 Enables LT_DISABLE bit allocation. 0
Pn82E OPTION Field Allocation 5 0000Hto 1D1FH | 0000H
0 0to F |Reserved 0
1 0 Reserved 0
1 Reserved
2 0toD |OUT_SIGNAL bit position 0
0 Disables OUT_SIGNAL bit allocation.
3 1 Enables OUT_SIGNAL hit allocation. 0

Note: 1. Do not allocate more than one signal to one bit. If more than one signal is allocated to one bit, the bit will
control more than one signal.
2. Anunallocated function bit acts as if itis set to 0.

3. Set the bit to the least significant bit position to be allocated.

4. To enable the OUT_SIGNAL function, set the following parameters to ZERO: Pn50E, Pn50F, and Pn510.

(\\“?"
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8.15.4 Position Data Latch Function Setting
This section describes the parameters for setting the position data latch function.
(1) Latching Allowable Area

Use the following parameters to set the range toinput the latch signal for position data latching by LTMOD_ON,
LATCH, EX_POSING, or ZRET command. Ifthe latch signal is input out of the set range, position data will not be

latched.
Data
Par?\lrgeter Name Size Setting Range Unit Z?a(;:% g
' (byte)
. 2147483648 to .
Pn820 Forward Latching Allowable Area 4 2147483647 Reference unit 0
. —-2147483648 to .
Pn822 Reverse Latching Allowable Area 4 2147483647 Reference unit 0
- When Pn820 > Pn822
Pna22 Pn820
""""" Latching alowable area
- When Pn820 < Pn822
Pna20 Pna22
4. 4= >
Latching allowabla area Latching allowable area

(2) Continuous Latch Function

This function sequentially latches the input positions of sequence signal 1 to sequence signal n (n = 1 to 8) for a
specified number of times. The continuous latch operation can be aborted by executing the LTMOD_OFF
command. This function can shorten the time between latch completion and the start of the next latch, and enables
sequential latch operations athigh speed.

v

[Latches the saquence signai 1 input pasition. |

.

Repeats m times |La!ches the saquance signal 2 nput pcsmon.]

[Latches the sequence signal n input position. |

Note 1: N, the number of saquancs signals,
is specified by Pn850.
2: The signals for saquance signal n
are selacted by Pn852 and Pn853,
3: The numbaer of timas of continuous
fatching m is sat by Pn851.
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[How to Start and Stop Continuous Latch Operation]
Set the following parameters, and then set LT_MOD to 1 to execute the LTMOD_ON command. The continuous
latch operation will start. To abort the operation, execute the LTMOD_OFF command.

Pn850: Latch Sequence Number n

Pn851: Continuous Latch Count m (When m = 0, the continuous latch operation will be infinitely repeated.)
Pn852: Latch Sequence Signal 1 to 4 Setting

Pn853: Larch Sequence Signal 5 to 8 Setting

Note: If the LTMOD_ON command is executed by setting Pn850to 0 and LT_MOD to 1, the latch mode error
warning (A.94E) will occur and the latch operation will not start.

[Latch Status]
Latch completion can be confirmed by the following status.
[STATUS Field: The 3rd and 4th byte]

L_CMP (D10): L_CMP is set to 1 for one communications cycle every time the external signal is input.
[EX_STATUS Field: The 28th and 29th byte]

L_SEQ_NO (D8-D11): The latch sequence signal number (value n) at latch completion

L_CMP_CNT (D0-D7): The continuous latch count (value m)

(Added at completion of position latch when the latch sequence signal n is input.)

Note: LPOS is forcibly output to MONITOR 2 for one communications cycle while L_CMP = 1 every time the
external signal is input.

[Operation Example]
An example of a continuous latch operation using two latch sequence signals EXT1 and EXT2 is illustrated below.
(The parameters are set as follows: Pn850 = 2, Pn851 = 2 or more, Pn852 = 0021H, Pn853 = any)

Sends LTMOD_ON

A J/- . Sends leoo_on
(SL'FE':'VIJPS ) - \ \ \ \
bl ) | = ) S \
gt S R }/! >/} IR )/} 2 i I
EX_STATUS) = / ’:V 1 / v}y 2 \ 0
L_SEQ_NO = 7 7 7 F
ex.status) | 0 ~K 1| 9 < A 2 by Sl
EXT1 input signal F‘ h (

EXT2 input signal _] j ‘

k—A —
Tims from LTMOD_ON Interval betwaen
racaption to latch latch signals: 500 us

operation start: 250 us

8-93
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[Setting Parameters]
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Parameter Name g;izt: Setiing R . Factory
No. | Digit (byte) 9 mange o Setting
Pn850 Latch Sequence Number 2 0to8 - 0
Pn851 Continuous Latch Count 2 0to 255 - 0
Pn852 Latch Sequence Signal 1 to 4 Setting 2 0000H to 3333H - 0000H
0 |Phasez
o |Latchsequence 1signal 1 |EXTL s?gnal _ 0to 3 - 0
selection 2 | EXT2signal
3 |EXT3signal
0 |[Phasez
| |Latch sequence 2 signal 1 |EXT1 s?gnal _ 0to3 - 0
selection 2 |EXT2signal
3 |EXT3signal
0 |[PhaseZ
, |Lateh sequence 3 signal 1 |EXT1 s?gnal _ 0to3 - 0
selection 2 |EXT2signal
3 |EXT3signal
0 |[PhaseZ
3 |Latchsequence 4signal 1 |EXT1 s?gnal _ 0to3 - 0
selection 2 |EXT2signal
3 |EXT3signal
Pn853 Latch Sequence Signal 5 to 8 Setting 2 0000H to 3333H - 0000H
0 |[Phasez
o |Latchsequence 5 signal 1 |EXTL signal _ 0to3 - 0
selection 2 |EXT2signal
3 |EXT3signal
0 |[Phasez
| |Latchsequence 6 signal 1 |EXTL signal _ 0to 3 - 0
selection 2 |EXT2signal
3 |EXT3signal
0 |Phasez
, |Latchsequence 7 signal 1 |EXT1signal _ 0to 3 _ 0
selection 2 |EXT2signal
3 |EXT3signal
0 |Phasez
3 |Latchsequence 8 signal 1 |EXT1signal _ 0to 3 _ 0
selection 2 |EXT2signal
3 |EXT3signal

[Application Notes]
1. The minimum interval between latch signals is 500 ps. An interval between latch signals that is longer than the

communications cycle is required to continuously obtain latched position data.
2. If two latch signals are input without allowing the minimum required interval, only the first latch signal input

position will be latched. The second latch signal will be ignored.
3. Use a subcommand to monitor completion status of continuous latch count, etc.

4. The parameters Pn850 to Pn853 can be changed only while the continuous latch operation is stopped.

8-94
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8.15.5 Acceleration/Deceleration Parameter High-speed Switching Function

This function switches, at high-speed, the acceleration/deceleration parameters that are used for positioning executed by
the POSING, FEED, EX_POSING, ZRET, or HOLD commands.

Reqgister the acceleration/deceleration parameter settings in a bank before starting operation, and execute the bank
selector BANK_SEL to switch the acceleration/deceleration parameter settings to those of the registered bank.

[Bank Selector Allocation]
Allocate the following bank selector BANK_SEL1 in the OPTION field. (The allocation is disabled by default.
Refer to (5) OPTION Field Specifications of chapter 7 Data Field for details on bit allocation methods.)

Name Description Setting Data
BANK_SEL1 Bank selector Bank 0 to 15
[Parameter Bank Setting]
Set the following parameters.
Data
. : Facto
Parameter No. Name Size Setting Range Settinré
(byte)
Pn900 Parameter Bank Number 2 0to 16 0
Pn901 Parameter Bank Member Number 2 O0to 15
Pn902 to Pn910 Parameter Bank Member Definition 2 0000H to 08FFH
Pn920to Pn95F* Parameter Bank Data 2 0000H to FFFFH 0
Depends on bank member.

*  The parameters Pn920 to Pn95F will not be stored in the non-volatile memory. They need to be set every time

the power is turned ON.

[Parameters that Can be Registered as Bank Members]
The following parameters can be registered as parameter bank members among parameters Pn902 to Pn910. For 4-
byte parameters, one parameter must be registered as two consecutive members.

(See Setting Example 2.)

Data
Par?\lrgeter Name Size Setting Range Unit I:Sa:a(:’[tt(i)nré
' (byte)
. . 10000
Pn80A 1st Linear Acceleration Constant 1 2 11to 65535 reference units/s2 100
. . 10000
Pn80B 2nd Linear Acceleration Constant 1 2 1to 65535 reference units/s? 100
Pn8oC Acceleration Constant Switching Speed 1 2 0to 65535 100Jﬁif§r/§nce 0
. . 10000
Pn80D 1st Linear Deceleration Constant 1 2 1to 65535 reference units/s2 100
. . 10000
Pn80E 2nd Linear Deceleration Constant 1 2 1to 65535 reference units/s2 100
Pn8OF Deceleration Constant Switching Speed 1 2 0 to 65535 100&%22 r/znce 0
. . 10000
Pn834 1st Linear Acceleration Constant 2 4 110 20971520 reference units/s? 100
. . 10000
Pn836 2nd Linear Acceleration Constant 2 4 110 20971520 reference units/s2 100
Pn838 Acceleration Constant Switching Speed 2 4 01t0 2097152000 | Reference unit/s 0
8-95
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Parameter Data Facto
No Name Size Setting Range Unit Settinrg
' (byte)
. . 10000
Pn83A 1st Linear Deceleration Constant 2 4 11020971520 L2 100
reference units/s
. . 10000
Pn83C 2nd Linear Deceleration Constant 2 4 11020971520 L0 100
reference units/s
Pn83E Deceleration Constant Switching Speed 2 4 0t0 2097152000 | Reference unit/s 0
Pn810 Exponential Function Acceleration/Decelera- 2 010 65535 100 reference 0
tion Bias units/s
Exponential Function Acceleration/Decelera-
Pn811 tion Time Constant 2 0to 5100 0.1ms 0
Pn812 Movement Average Time 2 0to 5100 0.1ms 0
[Setting Procedure]

STEP 1

1. Set Pn900 (Parameter Bank Number) to m.

2. Set Pn901 (Parameter Bank Member Number) to n.

Set Pn900 and Pn901 so that Pn900 x Pn901 < 64.
3. Register bank member parameter numbers using parameters Pn902 to Pn910.
4.To enable the bank function, execute the CONFIG command or turn the power supply OFF and then ON again.

STEP 2:

5. Set the data of each bank in the parameter bank data area from the leading parameter Pn920 in order as shown

below.
Bank 0: Pn920 to Pn (920+n-1)
Bank 1: Pn (920+n) to Pn (920+2n-1)

Bank m-1: Pn {920+(m-1)xn} to Pn (920+mxn-1)

Note: 1. If parameters Pn900to Pn910setin STEP 1.1, 1.2, and 1.3 are saved in the non-volatile memory, carry out

STEP2.5 only after power up.

However, if you turn the power supply OFF and then ON again after saving parameters Pn900to Pn910
inthe non-volatile memory, and start the operation without setting parameters Pn920to Pn95F, the
operation will be carried out under the condition that all bank data is set to 0 (zero) or the minimum

setting.

2. Ifparameters Pn900to Pn910 setin STEP 1.1, 1.2, and 1.3 are not saved in the non-volatile memory,

carryout STEP 1.1 to 2.5 each time the power supply is turned ON.

oo
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Setting Example 1: Switching three banks of members Pn80B, Pn80E, and Pn80C

Bank numbear Png20 = 80BH valua
- Png21 = BOEH valua Bank 0
Prgd1=23 Bank numbear

Png22 = B0CH valua

Pngl2 = 8B0BH | Member Pn&23 = B0BH value
Pn203 = B80EH | Mamber2 Png24 = B0EH value | | Bank 1
Fngld = B0CH | Member3 Png25 = BOCH value

Png26 = B0BH valua
Png2T = BOEH valua Bank 2
Png28 = B0CH valua

Setting Example 2: Switching two banks of members Pn836, Pn83C, and Pn838

Bank number |  Png20 = 836H LS word
Png21 = 836H MS word
Bank numbar
Pg22 = B3CHLS ward

P02 = 836H | Membear 1 Pn823 = B3CH MS ward sankd
P83 = 836H | Member 2 Pn824 = A38H LS ward
Pn@04 = 83CH | Mamber 3 Pn825 = A38H MS ward
Pn805=83CH | Mambar 4 Prd28 = B36H LS ward
Png06 = 838H | Mambear & PFra27T = R36H MS word
Pn20T = B38H | Mambar & Png28 = BACH LS ward

Bank 1

Pn923 = B3CH M5 ward
Prni2A = B38H LS ward
Pn92B = 838H M5 ward

[Application Notes]

1.

IfPn900 (Parameter Bank Number) or Pn901 (Parameter Bank Member Number)is settoO,
the bank function will be disabled.

. Ifone parameterisregistered for more than one bank member definition, the bank data of the

biggestbank memberdefinition parameter numberwillbe applied.

. Ifthe bank selector BANK_SEL is not allocated to the function bit of the OPTION field, the

data of Bank O will be always applied.

. The acceleration/deceleration parameter high-speed switching function is enabled only

while DEN = 1 (Distribution Completed). The parameters will not switch while DEN = 0
(Distributing).

. In the following cases, error A.04A (parameter setting error 2) will occur when the power

supply is turned ON or CONFIG command is executed.
* One 4-hbyte parameter is not registered for two bank members.
* The total number of bank data entries exceeds 64 (Pn900 x Pn901 > 64).

. If a parameter that is not allowed to be a bank member is registered, the bank data of the

parameter-registered member will become invalid.

. Bank data that exceeds the setting range of the registered bank member parameter will be

clamped to a value within the setting range.

. If a bank number larger than the bank number set in Pn900 is specified (BANK _SEL1>Pn900),

the parameter bank will not switch and the currently active bank will be used.

. Parameters Pn920to Pn95F willnotbe savedinthe non-volatile memory. Therefore, they must

beseteach time the power supply is turned ON.

8-97
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8.15.6 STATUS Field and Monitor Related Settings
(1) STATUS Field Status Detection Level Setting

This section describes the parameters for setting the status detection levels for the STATUS field data.

- Origin (ZPOINT) Range Setting

Set the ZPOINT signal status detection range.
ZPOINT dataction range

1 1
g !
B | 1
Feadback position ! i |
(APOS) e ,/@, ¢
) 5 s
Ongin(0) Origin Range

(Pn803)

Parameter
No.

Data
Size
(byte)

_ . Factory
W Setting Range Unit Setting

Pn803

Reference unit 10

OriginRange 2 0to 250

Note: ZPOINT detection will be performed only after completion of the following operations. Otherwise, it will not
be performed.

- When an incremental encoder is connected
- Homing operation by ZRET command is completed.
- The coordinate setting is completed after reference point setting (REFE = 1) by executing POS_SET
command.
- When an absolute encoder is connected
- Execution of SENS_ON command is completed.

- Positioning Completed (PSET) Width Setting

Set the PSET signal status detection range.

PSET deataction
. range

d
-

Feedback position :
(APOS) ~

L 7 >

Target position Positioning Completad Width

(TPOS) (Pn522)

\

Parameter
No.

Data
Size
(byte)

3 8 Factory
Name Setting Range Unit Setting

Pn522

Reference unit 7

Positioning Completed Width 4 0to 1073741824

Note: PSET = 1 when output is completed (DEN = 1) and the feedback position (APOS) is within the positioning
completed (PSET) detection range.

(\\“P
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- NEAR Signal Width Setting

Set the NEAR signal status detection range.

NEAR detection

8 MECHATROLINK-II Commands

' range !
f )
Feedback pasition | : :
[APOS) P
_/” l '
Target position NEAR Signal Width
(TPOS) (Pnk24)
Data
Par?\ln;eter Name Size Setting Range Unit Zaectfr?r%
' (byte)
Pn524 NEAR Signal Width 4 0to 1073741824 Reference unit 7
Note: NEAR = 1 when the feedback position (APOS) is within the NEAR signal detection range.
- Zero-speed (ZSPD) Detection Level Setting
Set the ZSPD signal status detection level during speed control (VELCTRL command).
Parameter Data Factor
No Name Size Setting Range Unit Settiné
' (byte)
Rotation Detection Level L1
Pn502 (For rotational servomotors) 2 110 10000 min 20
Travel Detection Level
Pn581 (For linear servomotors) 2 1105000 mm/s 20
- Speed Coincidence (VCMP) Detection Level Setting
Set the VCMP signal status detection level during speed control (VELCTRL command).
Data
Par?\ln;eter Name Size Setting Range Unit ';aécti?nré
' (byte)
PN503 Speed Cc_nnmdence Signal Output Width 2 0'to 100 min-t 10
(For rotational servomotors)
Speed Coincidence Signal Output Width
Pn582 (For linear servomotors) 2 0to 100 mm/s 10

@
O
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(2) I/0 Monitor Field Signal Allocation

8 MECHATROLINK-II Commands

Allocate CN1 connector input signals to bits D12 to D15 of the I/O monitor field.

Parameter : . : Facto
G Digi Function Setting Allocation Settinrg
0 No mapping
1 Monitors the CN1-13 input terminal
2 Monitors the CN1-7 input terminal
0 1012 Signal Mapping 3 Monitors the CN1-8 input terminal 0
4 Monitors the CN1-9 input terminal
Pn81E 5 Monitors the CN1-10 input terminal
6 Monitors the CN1-11 input terminal
7 Monitors the CN1-12 input terminal
1 1013 Signal Mapping 1to7 |Refer to 1012 signal mapping
1014 Signal Mapping 1to7 |Refer to 1012 signal mapping
3 1015 Signal Mapping 1to7 |Refer to 1012 signal mapping
-100
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(3) Option Monitor Setting

Set the contents to be monitored when Option Monitor 1 and Option Monitor 2 are selected for MONITOR 1/ 2/3/4.

Parameter

No. Name

Option Monitor 1 Selection

0000H | Motor rotation speed [1000000H/OS]

0001H | Speed reference [1000000H/OS]

0002H | Torque (Force) [1000000H/max. torque (force)]
0003H | Position error (lowermost 32 hits) [reference unit]

0004H | Position error (uppermost 32 bits) [reference unit]

0005H | System reserved

0006H | System reserved

000AH | Encoder count (lowermost 32 bits) [reference unit]

000BH | Encoder count (uppermost 32 bits) [reference unit]

External encoder count (lowermost 32 bits) [reference

000CH uni]

External encoder count (uppermost 32 bits) [reference

000DH uni]

0010H | UnO0O: Motor rotation speed [mi n ]

0011H | Un001: Speed reference [min 1
0012H | Un002: Torque (Force) reference [%)]

0013H | Un003: Rotation angle 1 [pulse]
Pn824 0014H |Un004: Rotation angle 2 [degree]
0015H | Un0O05: Input signal monitor
0016H | Un006: Output signal monitor

0017H | UNOO7: Inputposition reference speed [min ]
0018H [ UnO0O08: Position error [reference unit]

0019H | Un009: Accumulated load ratio [%)]
001AH |UnOOA: Regenerative load ratio [%]
001BH |Un0OB: DB resistance consumption power [%)]

001CH | UnOOC: Input reference pulse [reference unit]
001DH |UnOOD: Feedback pulse [pulse]

001EH | UNnOOE: Fully-closed loop feedback pulse [pulse]
0023H | Initial multiturn data [rev]

0024H | Initial incremental pulse

0025H | Initial absolute position data lowermost 32 bits [pulse]

0026H | Initial absolute position data uppermost 32 bits [pulse]

0027H | Un022: Installation environment monitor [%]
0080H | Previous value of latched feedback position (LPOS)
Others | Reserved parameters (Do not use.)

Pn825 Option Monitor 2 Selection (Same as for Pn824)




8.16 MECHATROLINK-Il Subcommands List
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The MECHATROLINK-II subcommands can be used by specifying them with the CONNECT command when
MECHATROLINK-II communications starts.

The specifications of each MECHATROLINK-II subcommand are described below.

Refer to 8.2.3 Combination of MECHATROLINK-II Main Commands and Subcommands for information on applicable
combinations with main commands.

8.17 MECHATROLINK-II Subcommands Details

8.17.1 No Operation (NOP: 00H)

NOP o
Byte Description
Command Response
17 00H 00H + Not operation command
18 SUBSTATUS
—
— ]
—
—
—
—
—
— ]
—
—
—
(1) Substatus Field Specification
This substatus field is used to monitor status of subcommands.
- Substatus Field
D7 D6 D5 D4 D3 D2 D1 DO
Byte
18 Reserved Reserved Reserved Reserved Reserved %%%’\\A( SBWARNG | SBALM
Bit Name Description Value Status
0 |Noalarm
DO SBALM Subcommand alarm occurs.
1 | Alarmoccurs
) 0 |Nowarning
D1 SBWARNG Subcommand warning occurs. .
1 |Warning
D2 |secMprpy | SubcommandReady (1) Busy

(Subcommand can

be received)

Ready
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8.17.2 Read Parameter (PRM_RD: 01H)

PRM_RD o
Byte Description
Command Response

17 01H 01H * Reads the parameters.
This command has the same function as the main command

18 SUBSTATUS PRM_RD.

19

— NO NO
20

21 SIZE SIZE

22
—3
—
— ]
—
— ]
—5
—59 1

PARAMETER

8.17.3 Write Parameter (PRM_WR: 02H)

PRM_WR -
Byte Description
Command Response

17 02H 02H * Writes the parameters.

8 SUBSTATUS This command has the same function as the main command

PRM_WR.
19

— NO NO
20

21 SIZE SIZE

22
—
—
—
— ]
—
—5
—

PARAMETER PARAMETER
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8.17.4 Read Alarm or Warning (ALM_RD: 05H)

ALM_RD o
Byte Description
Command Response

17 05H 05H * Reads the alarm or warning.
18 SUBSTATUS m\s/l c%gmand has the same function as the main command

19 ALM_RD_MOD | ALM_RD_MOD | « When ALM_RD_MOD is set to 2 or 3, an alarm index will be

20 assigned to byte 20 in the command and the response. An alarm code
is assigned to both byte 21 and byte 22 in the response.

21

—
e
—
]
—
e
—
]

ALM_DATA

8.17.5 Write Non-volatile Parameter (PPRM_WR: 1CH)

PPRM_WR -
Byte Description
Command Response

17 1CH 1CH * Writes the parameters. . ‘

18 SUBSTATUS ;fg;l(\:ﬂcir\r}vn;eand has the same function as the main command
19
—

21 SIZE SIZE

22
— ]
]
]
—
—
—
— ]

NO NO

PARAMETER PARAMETER
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8.17.6 Set Latch Mode (LTMOD_ON: 28H)

PPRM_WR -
Byte Description
Command Response
17 28H 28H + Enables the latch mode.
This command has the same function as the main command
18 LT_SGN SUBSTATUS LTMOD_ON.
19 SEL_MON3/4 | SEL_MON3/4
20 LT_MOD
21
I— MONITOR3
22
23
24
25
] MONITOR4
26
27
28 EX_STATUS
29

(1) Extension Status Field Specifications

This field is used to monitor extension status.
The SMON, LTMOD_ON, and LTMOD_OFF subcommands can be used to enable monitoring.

Byte D7 D6 D5 D4 D3 ‘ D2 ‘ D1 | DO
28 L_CMP_CNT

Byte D15 D14 D13 D12 D11 ‘ D10 ‘ D9 | D8
29 - - - _ L_SEQ_NO

-L_CMP_CNT (D0-D7)
This counter indicates how many times the latch sequence has been completed during continuous latch
operation. It remains 0 during a normal latch operation.

-L_SEQ_NO(D8-D11)

This number indicates the number of latch sequence being completed during a continuous latch operation. It

remains 0 during a normal latch operation.
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8.17.7 Release Latch Mode (LTMOD_OFF: 29H)

LTMOD_OFF -
Byte Description
Command Response
17 29H 29H * Releases the latch mode.
This command has the same function as the main command
18 SUBSTATUS LTMOD._OFF.
19 SEL_MON3/4 SEL_MON3/4
20
21
I—— MONITOR3
22
23
24
25
| MONITOR4
26
27
28
| EX_STATUS
29 -
8.17.8 Status Monitoring (SMON: 30H)
SMON _
Byte Description
Command Response
17 30H 30H + Reads the monitoring information specified in SEL_MON3/4.
18 SUBSTATUS This command has the same function as the main command SMON.
19 SEL_MON3/4 SEL_MONS3/4
20
21
S MONITOR3
22
23
24
25
| MONITOR4
26
27
28
| EX_STATUS
29 -




8.18 Main Command Data Field
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The data of each field in the main commands or subcommands is described below.

8.18.1 Status Field Specifications

The statusfield is used to monitor the DRIVER status. The following table shows the bit allocation in the status field.

D7 D6 D5 D4 D3 D2 D1 DO
PSET/ ZPOINT - PON SVON | CMDRDY | WARNG ALM
V_CMP
D15 D14 D13 D12 D11 D10 D9 D8
- - N_SOT P sOT \’\}Eﬁf/’l L_CMP T LIM | DEN/ZSPD

The following table explains each bit value and its status.

Bit Name Value Description
0 Noalarm
DO ALM
1 Alarmoccurs.
0 No warning
D1 WARNG _
1 Warning occurs.
0 Command cannot be received (busy).
D2 CMDRDY _
1 Command can be received (ready).
0 Servo OFF
D3 SVON
1 Servo ON
0 Main power supply OFF
D4 PON . P i
1 Main power supply ON
D5 - - -
0 Out of home position range
D6 ZPOINT — —
1 Within home position range
0 Outof positioning complete range
(During position Within positioning complete range
control) 1 (The outputis completed (DEN = 1) and APOS is within the positioning
D7 complete range.)
V_CMP 0 Speed does not coincide.
(During speed .
control) 1 Speed coincides.
DEN 0 During output
(During position
control) 1 Output completed
D8
ZSPD 0 Zero speed not detected
(During speed
control) 1 Zero speed detected
0 Not during torque (force) limit
D9 T_LIM - —
1 During torque (force) limit
0 Latch not completed
D10 L_CMP
1 Latch completed
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Bit Name Value Description
NEAR 0 Out of positioning proximity
(During position . S L
control) 1 Within positioning proximity
D11
V_LIM 0 Speedlimitnotdetected
(During torque .
control) 1 Speed limit detected
0 OT signal is off.
D12 P_SOT . .
1 OT signal is on.
0 OT signalis OFF.
D13 N_SOT - -
1 OT signal is ON.
D14 - - -
D15 - - -

8.18.2 OPTION Field Specifications

The option field is used to add functions to a motion command.

(1) Applicable Commands

SV_ON, HOLD, INTERPOLATE, POSING, FEED, LATCH, EX_POSING, ZRET, VELCTRL, TRQCTRL,

SVCTRL

Set the functions to be added to a motion command in the main command third and forth bytes reserved for the

option field.

The option field of the LECYM2-VO series DRIVER is set by default
as shown below.

To change the default setting, set the parameter Pn81F as Pn81F = B A A1, and set the bits to
which functions are to be allocated using the parameters Pn82A to Pn82E. The change must be
validated by turning the power supply OFF and then ON again or by sending a CONFIG

command.

(2) OPTION Field Default Setting

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 ACCFIL 0 0 0

D15 D14 D13 D12 D11 D10 D9 D8

N_CL P CL P_PI_CLR V_PPI 0 0 G_SEL
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(3) Functions That Can Be Allocated to Bits of the OPTION Field

o . Default
Name Description Value Details Setting
0 No acceleration/deceleration filter
ACCFIL 1 Exponential function acceleration/decel-
(2 bits) Acceleration/Deceleration filter eration D3, D4
2 S-curve acceleration/deceleration
3 Do not set.
0 Firstgain
1 Secondgain
G—S.EL Gain switching g S— D8, D9
(2 bits) 2 |Reserved (invalid)
3 Reserved (invalid)
V_PPI 0 PI control
— Speed loop P/PI control D12
(1 bit) P P 1 |P control
P_PI_CLR Position loop position integral 0 | Does notclear. D13
(1 bit) clear 1 |[Clears.
0 Does not control torque (force).
P—C.L Forward torque (force) limit fue { ) D14
(1 bit) 1 |Controls torque (force).
0 Does not control torque (force).
N—C.L Reverse torque (force) limit fue { ) D15
(1 bit) 1 |Controls torque (force).
0 Enables latch signal input.
LT—PBABLE Latch signal input disabled . g .p Not allocated
(1 bit) 1 |Disables latch signal input.
Bank selector 1
BANK—SELl (Bank for acceleration/decelera- 0t Bank 0 to Bank 15 Not allocated
(4 bits) y L 15
tion parameter switching)
0 SO1 output signal OFF
BITO -
1 SO1 output signal ON
i , 0 SO2 output signal OFF
OU'_I'_SIGNAL I/O signal output com BIT 1 p .g Not allocated
(3 bits) mand 1 |SO2 output signal ON
0 SO3 output signal OFF
BIT 2 .
1 SO3 output signal ON
Note 1. Do not allocate more than one signal to one bit. Otherwise, multiple signals will be controlled by one bit.

The bits to which no function is allocated will act as it is set to 0 (zero).

To enable the OUT_SIGNAL function, set the following parameters to Zero: Pn50E, Pn50F, and Pn510.
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8.18.3 Monitor Selection Field Specifications: SEL_MON1/2/3/4

The monitor selection (SEL_MON1/2/3/4) field is used to select the Servo monitor information.

(1) Applicable Commands

SV_ON, SV_OFF, HOLD, INTERPOLATE, POSING, FEED, LATCH, EX_POSING, ZRET, VELCTRL,
TRQCTRL, SMON, SENS_ON, SENS_OFF, BRK_ON, BRK_OFF, LTMOD_ON, LTMOD_OFF

(2) Setting Method

Set MONITOR 1/2/3/4 monitor codes in SEL_MON1/2/3/4 allocated in the thirteenth byte of the main command
orinthereservedareaofthe nineteenthbyte ofthe subcommand.

SEL_MON1/2/3/4 allocation is shown below.

D7 ‘ D6 ‘ D5 ‘ D4 D3 ‘ D2 ‘ D1 ‘ DO
SEL_MON2 SEL_MON1

D7 ‘ D6 ‘ D5 ‘ D4 D3 ‘ D2 ‘ D1 ‘ DO
SEL_MON4 SEL_MON3
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8.18.4 Monitor Information Field Specifications: MONITOR 1/2/3/4

The monitor information (MONITOR 1/2/3/4)field is used to monitor information selected by the monitor codesinthe
monitor selection field.

- Applicable Commands

The MONITOR 1/2/3/4 monitor codes are listed below.

SV_ON, SV_OFF, HOLD, INTERPOLATE, POSING, FEED, LATCH, EX_POSING, ZRET, VELCTRL,
TRQCTRL, SMON, SENS_ON, SENS_OFF, BRK_ON, BRK_OFF, LTMOD_ON, LTMOD_OFF

Monitor . .
Code Name Description Unit
0 POS Refe_r_ence position in refer_enc_e coordinate system Reference unit
(position after reference filtering)
1 MPOS | Reference position Reference unit
2 PERR | Position error Reference unit
3 APOS | Feedback position in machine coordinate system | Reference unit
4 LPOS Feedback latch position in machine coordinate Reference unit
system
Reference position in reference coordinate system :
5 IPOS (position before reference filtering) Reference unit
6 TPOS | Target position in reference coordinate system Reference unit
Position/torque (force) control: reference
8 FSPD |Feedback speed units/s
P Speed control: Maximum speed/
40000000H
Position control: Reference units/s
9 CSPD | Reference speed Speed control: Maximum speed/
40000000H
Position control: Reference units/s
A TSPD | Target speed Speed control: Maximum speed/
40000000H
Position/speed control:
B TRQ Torque (force) reference (The rated torque is % (The rated torque is 100%.)
100%.) Torque (force) control: Maximum torque
(force)/40000000H
C - - -
D - - -
E OMN1 | Optionmonitor 1 selectedin Pn824 -
F OMNZ2 | Option monitor 2 selectedin Pn825 -




8.18.5 10 Monitor Field Specifications: 1I0_MON
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The 10 monitor field is used to monitor the 1/0 signal status of the DRIVER.

- Applicable Commands

SMON, SV_ON, SV_OFF, SV_CTRL, FEED, HOLD, INTERPOLATE, POSING, LATCH, EX_POSING, ZRET,

VELCTRL, TRQCTRL, SENS_ON, SENS_OFF, BRK_ON, BRK_OFF, LTMOD_ON, LTMOD_OFF

1/0 signal allocation is shown below.

D7 D6 D5 D4 D3 D2 D1 DO
EXT2 EXT1 PC PB PA DEC N_OT P_OT
D15 D14 D13 D12 D11 D10 D09 D08
1015 1014 1013 1012 - HBB BRK EXT3
Bit Name Contents Value Status
o 0 OFF
DO P_OT Forward run prohibited input
1 ON
o 0 OFF
D1 N_OT Reverse run prohibited input
1 ON
. . . 0 OFF
D2 DEC Homing deceleration LS input
1 ON
) 0 OFF
D3 PA EncoderphaseAinput
1 ON
. 0 OFF
D4 PB Encoder phase B input
1 ON
) 0 OFF
D5 PC Encoder phase Zinput
1 ON
) ) ) 0 OFF
D6 EXT1 First external latch signal input
1 ON
) ) 0 OFF
D7 EXT2 Second external latch signal input
1 ON
) ) ) 0 OFF
D8 EXT3 Third external latch signal input
1 ON
0 Released
D9 BRK Brake output
1 Locked
0 OFF
b0 |HBB Stop signal input, OR of HWBB1 signal and HWBB?2 sig- (Forced stop released)
nal ON
1 (Forced stop)
D11 Reserved 0
) ) ) 0 OFF (open)
D12 1012 CN1 input signal selected in Pn81E.0
1 ON (closed)
) ) ) 0 OFF (open)
D13 1013 CN1 input signal selected in Pn81E.1
1 ON (closed)
) ) ) 0 OFF (open)
D14 1014 CN1 input signal selected in Pn81E.2
1 ON (closed)
) ) ) 0 OFF (open)
D15 1015 CN1 input signal selected in Pn81E.3
1 ON (closed)
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8.18.6 LT_SGNL Specifications
- Applicable Commands

LATCH, EX_POSING, ZRET, LTMOD_ON (When Pn850 = 0), SVCTRL

The latch signal can be specified in the following latch signal (LT_SGNL) field.

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 LT_SGNL

D1 DO |Latch Signal Signal Details

0 0 Phase Z Encoder origin signal

0 1 EXT1 External input signal 1

1 0 EXT2 External input signal 2

1 1 EXT3 External input signal 3




8.19 Substatus Data Field

8.19.1 Substatus Field Specification

- Substatus Field

The substatus field is used to monitor status of subcommands.

8 MECHATROLINK-II Commands

D7 D6 D5 D4 D3 D2 D1 DO
Byte
18 Reserved Reserved Reserved Reserved Reserved SD?Q%'\\/} SBWARNG | SBALM
Bit Name Description Value Status
0 [Noalarm
DO SBALM Subcommand alarm occurs.
1 | Alarmoccurs
) 0 [Nowarning
D1 SBWARNG Subcommand warning occurs. _
1 | Warning
Subcommand Ready 0 |Busy
D2 SBCMDRDY (Subcommand can be received) 1 |Ready
8.19.2 Extension Status Field Specifications
This field is used to monitor extension status.
The SMON, LTMOD_ON, and LTMOD_OFF subcommands can be used to enable monitoring.
Byte D7 D6 D5 D4 D3 ‘ D2 ‘ D1 ‘ DO
28 L_CMP_CNT
Byte D15 D14 D13 D12 D11 | D10 | D9 | D8
29 - - - - L_SEQ_NO

-L_CMP_CNT (D0-D7)

This counter indicates how many times the latch sequence has been completed during continuous latch
operation. It remains 0 during a normal latch operation.

-L_SEQ_NO(D8-D11)

This number indicates the number of latch sequence being completed during a continuous latch operation. It
remains 0 during a normal latch operation.
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9 Troubleshooting

9. Troubleshooting
9.1 Alarm Displays

The following sections describe troubleshooting in response to alarm displays.

The alarm name, alarm meaning, alarm stopping method, and alarm reset capability are listed in order of the alarm
numbers in 9.1.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in 9.1.2 Troubleshooting of Alarms.

"6" of the figure, "B" of the alphabet, and "D" are displayed as follows.

.8 i .d



9.1.1 List of Alarms

This section provides list of alarms.

After its cause has been removed, the alarm can be deactivated in any of the methods marked Q in the

alarm reset column.

9 Troubleshooting

Alarm reset
SigmaWin+ SigmaWin+

Alarm sewo m_otor Power Alarm warnin: [Alarm] [Setup]

Number Alarm Name Stop plng OFF s ‘ |
Method* clear command )
) [Display Alarm] [Software Reset]
ON [ALM-CLR] | |
Reset button Execute button
A. 020 Parameter Checksum Error 1 Gr. 1 O = = O
A. 021 Parameter Format Error 1 Gr. 1 O - - @)
A. 022 System Checksum Error 1 Gr. 1 @) — _ 0O
A. 030 Main Circuit Detector Error Gr. 1 O O
A. 040 Parameter Setting Error 1 Gr. 1 O - - O
A. 041 Encoder Output Pulse Setting Error Gr. 1 O = = O
A. 042 Parameter Combination Error Gr. 1 O = = O
A 044 ggg:};lc&s:éjr/mlly closed Loop Control Parameter Gr. 1 o _ _ o
A. 04A Parameter Setting Error 2 Gr. 1 O = = O
A. 050 Combination Error Gr. 1 O O O O
A. 051 Unsupported Device Alarm Gr. 1 O = = O
A. 0BO Cancelled Servo ON Command Alarm Gr. 1 O O O O
A. 100 Overcurrent or Heat Sink Overheated Gr. 1 O - - O
A. 300 Regeneration Error Gr. 1 O O O O
A. 320 Regenerative Overload Gr.2 O O O O
A. 330 Main Circuit Power Supply Wiring Error Gr.1 O O O O
A. 400 Overvoltage Gr. 1 O O O O
A. 410 Undervoltage Gr.2 O O O O
A. 450 Main-Circuit Capacitor Overvoltage Gr. 1 O - - O
£ A.510 Overspeed Gr. 1 O O O @)
fe A.511 Overspeed of Encoder Output Pulse Rate Gr.1 O O O O
< A. 520 Vibration Alarm Gr.1 O O O O
A. 521 Autotuning Alarm Gr. 1 O O O O
A 710 Overload: High Load Gr.2 O O O O
A. 720 Overload: Low Load Gr. 1 O O O O
A. 730 Dynamic Brake Overload Gr. 1 O O O O
A. 731 Overload of Surge Current Limit Resistor Gr. 1 O O O O
A. 740 Heat Sink Overheated Gr. 1 O O O O
A. 7A0 Built-in Fan in DRIVER Stopped Gr. 2 O O O O
A. 7AB Encoder Backup Error Gr. 1 O O O O
A. 810 Encoder Checksum Error Gr. 1 O = = O
A. 820 Absolute Encoder Battery Error Gr. 1 O = = O
A. 830 Encoder Data Error Gr. 1 O O
A. 840 Encoder Overspeed Gr. 1 O = = O
A. 850 Encoder Overheated Gr. 1 O = = O
A. 860 External Encoder Error Gr. 1 O - - O
A. 8A0 External Encoder Error of Module Gr. 1 O O O O
A. 8A1 External Encoder Error of Sensor Gr. 1 O O O O
A. 8A2 External Encoder Error of Position Gr. 1 O O O O
A. 8A3 External Encoder Overspeed Gr. 1 O O O O
A. 8A5 External Encoder Overheated Gr. 1 O O O O
A. 8A6 Regeneration Error Gr. 1 O O O O
9-3
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(cont'd)
Alarm reset
SigmaWin+ SigmaWin+
Alarm sewo mptor Power Alarm warnin: [Alarm] [Setup]
Nurber Alarm Name Stop pmg;] OFF 9 | |
Method" ! clear command [Display Alarm] [Software Reset]
. [ALM-CLR] | |
Reset button Execute button

A.B31 Current Detection Error 1 Gr.l O - - O

A.B32 Current Detection Error 2 Gr.1 O - - O

A.B33 Current Detection Error 3 Gr.1 O = = O

A.B6A MECHATROLINK Communications ASIC Error 1 Gr.1l @) - - O

A.B6B MECHATROLINK Communications ASIC Error 2 Gr.2 O - - O

A.BFO System Alarm 0 Gr.1 O = = O

A.BF1 System Alarm 1 Gr.1 O = = O

A.BF2 System Alarm 2 Gr.1 O = = O

A.BF3 System Alarm 3 Gr.1 O = = O

A.BF4 System Alarm 4 Gr.1 O = = O

A.C10 Servo Overrun Detected Gr.1 O O O O

A.C80 él;tst(i)rlgtgrlrzgrcoder Clear Error and Multiturn Limit Gri o _ _ 0

A.C90 Encoder Communications Error Gr.l O - - O

A.Col Encoder Communications Position Data Error Gr.l O = - O

A.C92 Encoder Communications Timer Error Gr.l O - - O

A.CAO Encoder Parameter Error Gr.1 O - - O

A.CBO Encoder Echoback Error Gr.l O = S O

A.CCO Multiturn Limit Disagreement Gr.1 O - = O

A.CF1 Feedba(_:k Option Module Communications Error Gri ) _ _ O

(Reception error)

A.CF2 Feedback Option Module Communications Error (Timer stop) Gr.l O - - O
= A.D0O Position Error Overflow Gr.1l O O O O
3 A.D01 Position Error Overflow Alarm at Servo ON Gr.l O O O o
< A.DO2 ggf\lltcl)ogNError Overflow Alarm by Speed Limit at Gr2 o o o O

A.D10 Motor-load Position Error Overflow Gr.2 O O O O

A.E02 MECHATROLINK Internal Synchronization Error 1 Gr.1 O O O O

A.E40 MECHATROLINK Transmission Cycle Setting Error Gr.2 O O O O

A.E50 MECHATROLINK Synchronization Error Gr.2 O O O O

A.E51 MECHATROLINK Synchronization Failed Gr.2 O O O O

A.E60 MECHATROLINK Communications Error (Reception error) Gr.2 O O O O

AE61 MECHATF\"OL‘INK_ Transmission Cycle Error Gr2 o O O O

(Synchronization interval error)

AE71 Safety Option Module Detection Failure Gr.1 O = = O

A.E72 Feedback Option Module Detection Failure Gr.1 O = = O

AE74 Unsupported Safety Option Module Gr.1 O - - O

A.E75 Unsupported Feedback Option Module Gr.1 @) = = @)

A.EA2 DRV Alarm 2 (DRIVER WDC error) Gr.2 O O O O

A.EB1 Safety Function Signal Input Timing Error Gr.1l O - - O

A.ED1 Command Execution Timeout Gr.2 @) O O O

A.F10 Main Circuit Cable Open Phase Gr.2 O O O O

*2 — —_ = =

Et;z System Alarm — 8 — — —

CPFO00 Digital Operator Transmission Error 1 - O - - -

CPFO1 Digital Operator Transmission Error 2 - O - - -

A.-- Not an error - - - - -

*1 Gr.1: The servomotor is stopped according to the setting in Pn001.0 if an alarm occurs. Pn001.0 is

factory-set to stop the servomotor by applying the DB.

Gr.2: The servomotor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is

factory-set to stop the servomotor by setting the speed reference to "0." The servomotor under torque
control will always use the Gr.1 method to stop. By setting Pn00B.1 to 1, the servomotor stops using
the same method as Gr.1. When coordinating a number of servomotors, use this stopping method to
prevent machine damage that may result due to differences in the stop method.

*2 These alarms are not stored in the alarm history and are displayed only in the panel display.

O

9-4
SMC




9.1.2 Troubleshooting of Alarms
If an error occurs in servo drives, an alarm display such as A.0 B @ and CPFO O will appear on the panel

display.

9 Troubleshooting

Refer to the following table to identify the cause of an alarm and the action to be taken.

AlarmNumber:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.020:

Parameter Checksum
Error 1

(The parameter data in

The power supply voltage
suddenly dropped.

Measure the power supply voltage.

Set the power supply voltage within
the specified range, and set Fn005
to initialize the parameter.

The power supply went OFF
while changing a parameter set-
ting.

Check the circumstances when the
power supply went OFF.

Set Fn005 to initialize the parameter
and then set the parameter again.

The number of times that
parameters were written exceeded
the limit.

Check to see if the parameters were
frequently changed through the host
controller.

The DRIVER may be faulty. Replace
the DRIVER. Reconsider the method
of writing parameters.

Malfunction caused by noise
from the AC power supply or

Turn the power supply ON and OFF
several times. If the alarm still

Take countermeasures against

the DRIVER is grounding line, static electricity | occurs, there may be noise noise.
incorrect.) noise, etc. interference.
Gas, water drops, or cutting oil
entered the DRIVER and caused - : . The DRIVER may be faulty. Replace
failure of the internal components. Check the installation conditions. the DRIVER.
Turn the power supply ON and OFF
several times. If the alarm still The DRIVER may be faulty. Replace
A DRIVER fault occurred. occurs, the DRIVER may be faulty. | the DRIVER.
A.021: The software version of Check Fn012 to see if the set soft- Write the parameter of another

Parameter Format Er-
ror1
(The parameter data in

DRIVER that caused the alarm is
older than that of the written
parameter.

ware version agrees with that of the
DRIVER. If not, an alarm may occur.

DRIVER of the same model with
the same software version. Then
turn the power OFF and then ON
again.

the DRIVER is
incorrect.) ADRIVER f The DRIVER may be faulty. Replace
. ault occurred. — the DRIVER
The power supply voltage The DRIVER may be faulty. Replace
AO22: suddenly dropped. Measure the power supply voltage. the DRIVER.

System Checksum
Error 1
(The parameter data in

The power supply went OFF
while setting an utility function.

Check the circumstances when the
power supply went OFF.

The DRIVER may be faulty. Replace
the DRIVER.

Turn the power supply ON and OFF

the DRIVER is . .
: several times. If the alarm still The DRIVER may be faulty. Replace
incorrect.) A DRIVER fault occurred. occurs, the DRIVER may be faulty. |the DRIVER.

A.030:

Main Circuit Detector
Error

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.

A.040:

Parameter Setting
Error 1

(The parameter setting
was out of the setting
range.)

The DRIVER and servomotor
capacities do not match each
other.

Check the combination of DRIVER
and servomotor capacities.

Select the proper combination of
DRIVER and servomotor
capacities.

A DRIVER fault occurred.

The DRIVER may be faulty. Replace
the DRIVER.

The parameter setting is out of
the setting range.

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

Set the parameter to a value within
the setting range.

The electronic gear ratio is out of
the setting range.

Check the electronic gear ratio. The
ratio must satisfy:
0.001< (Pn20E/Pn210) < 4000.

Set the electronic gear ratio in the
range: 0.001< (Pn20E/Pn210)
< 4000.
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(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.041:
Encoder Output Pulse
Setting Error

The encoder output pulse (Pn212)
is out of the setting range and
does not satisfy the setting
conditions.

Check the parameter Pn212.

Set Pn212 to a correct value.

A.042:1

Parameter
Combination Error

The speed of program JOG
operation (Fn004) is lower than
the setting range after having
changed the electronic gear ratio
(Pn20E/Pn210) or the
servomotor.

Check if the detection conditions™
are satisfied.

Decrease the setting of the electronic
gear ratio (Pn20E/Pn210).

The speed of program JOG
operation (Fn004) is lower than
the setting range after having
changed the setting of the pro-
gram JOG movement speed
(Pn533).

Check if the detection conditions™
are satisfied.

Increase the setting of the program
JOG movement speed (Pn533).

The moving speed of advanced
autotuning is lower than the
setting range after having
changed the electronic gear ratio
(Pn20E/ Pn210) or the
servomotor.

Check if the detection conditions™®
are satisfied.

Decrease the setting of the electronic
gear ratio (Pn20E/Pn210).

A.044:
Semi-closed/Fully-
closed Loop Control
Parameter Setting
Error

The setting of the fully-closed
module does not match with that
of Pn002.3.

Check the settings of Pn002.3.

The setting of fully-closed module
must be compatible with the setting
of Pn002.3.

A.04A:
Parameter Setting
Error 2

For a 4-byte parameter bank, no
registration in two consecutive
bytes for two bank members.

Change the number of bytes for
bank members to an appropriate
value.

The total amount of bank data

exceeds 64. (Pn900 x Pn901 >
64)

Reduce the total amount of bank
data to 64 or less.

A.050:

Combination Error
(The DRIVER and
servomotor capacities do
not correspond.)

The DRIVER and servomotor
capacities do not match each
other.

Check the capacities to see if they
satisfy the following condition:

(1/4) = (Servomotor capacity /
DRIVER capacity = 4)

Select the proper combination of
DRIVER and servomotor capacities.

An encoder fault occurred.

Replace the servomotor and see if
the alarm occurs again.

Replace the servomotor (encoder).

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.

A.051:

Unsupported Device
Alarm

An unsupported serial converter
unit, encoder, or external encoder
is connected to the DRIVER.

Check the product specifications,
and select the correct model.

Select the correct combination of
units.

A.0bO:
Cancelled Servo ON
Command Alarm

After executing the utility
function to turn ON the power to
the motor, the servo ON
command (SV_ON) was sent
from the PC or PLC etc....

Turn the DRIVER power sup- ply
OFF and then ON again or exe-
cute a software reset.




*1. Detection conditions
If one of the following conditions detected, an alarm occurs.

. Pu533 [min'l] y Encoder resolution < Po20E

6 x 105 - Pa210
_ Encoder resolution = Pp20E
+ Max Motor Speed [mm'l] * 5=
About 3.66 x 1012~ Pn210

9 Troubleshooting



9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.100:

Overcurrent or Heat
Sink Overheated

(An overcurrent flowed
through the IGBT or
heat sink of DRIVER
overheated.)

Incorrect wiring or contact fault
of main circuit cables.

Check the wiring. Refer to 3.1
Main Circuit Wiring.

Correct the wiring.

Short-circuit or ground fault of
main circuit cables.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

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

Short-circuit or ground fault
inside the servomotor.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

The servomotor may be faulty.
Replace the servomotor.

Short-circuit or ground fault
inside the DRIVER.

Check for short-circuits across the
servomotor connection terminals U,
V, and W on the DRIVER, or
between the grounding and terminal
U, V, or W. Refer to 3.1 Main
Circuit Wiring.

The DRIVER may be faulty. Replace
the DRIVER.

Incorrect wiring or contact fault
of the regenerative resistor.

Check the wiring. Refer to 3.7
Connecting Regenerative Resistors.

Correct the wiring.

The dynamic brake (DB:
Emergency stop executed from
the DRIVER) was frequently
activated, or the DB overload
alarm occurred.

Check the power consumed by DB
resistance (Un00B) to see how
many times the DB has been used.
Or, check the alarm history display
Fn0OO to see if the DB overload
alarm A.730 or A.731 was reported.

Change the DRIVER model,
operating conditions, or the
mechanism so that the DB does not
need to be used so frequently.

The generated regenerative
resistor value exceeded the
DRIVER regenerative energy
processing capacity.

Check the regenerative load ratio
(Un0O0A) to see how many times the
regenerative resistor has been used.

Check the operating condition
including overload, and reconsider
the regenerative resistor value.

The DRIVER regenerative
resistance is too small.

Check the regenerative load ratio
(Un0O0A) to see how many times the
regenerative resistor has been used.

Change the regenerative resistance
value to a value larger than the
DRIVER minimum allowable
resistance value.

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

Check to see if the operating
conditions are outside servo drive
specifications.

Reduce the load applied to the
servomotor or increase the operating
speed.

Malfunction caused by noise
interference.

Improve the wiring or installation
environment, such as by reducing
noise, and check to see if the alarm
recurs.

Take countermeasures for noise,
such as correct wiring of the FG.
Use an FG wire size equivalent to
the DRIVER main circuit wire size.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be
faulty. Replace the DRIVER.




9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.300:
Regeneration Error

Regenerative  resistor  capacity|
(Pn600) is set to a value other than
0 for a LECYM2-V5, V7, and V8,
and an regenerative option g
notconnected.

Check the regenerative option
connection and the value of the
Pn600.

Connect the regenerative option, or
set Pn600 to 0 if no regenerative
resistor is required.

The jumper between the power
supply terminals B2 and B3 is
removed for the DRIVERS other
than the DRIVERS shown above.

Confirm that a jJumper is mounted
between the power supply terminals
B2 and B3.

Correctly mount a jumper.

The regenerative option is
incorrectly wired, or is removed
or disconnected.

Check the regenerative option
connection.

Correctly connect the
regenerative option.

A DRIVER fault occurred.

While the main circuit power
supply is OFF, turn the control
power supply OFF and then ON
again. If the alarm still occurs, the
DRIVER may be faulty. Replace
the DRIVER.

A.320:

Regenerative Over-
load

The power supply voltage
exceeds the specified limit.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

Insufficient external regenerative
resistance, regenerative resistor
capacity, or DRIVER capacity.

Or, regenerative power has been
continuously flowing back.

Check the operating condition or
the capacity.

Change the regenerative resistance,
regenerative resistor capacity, or
DRIVER capacity. Reconsider the
operating conditions.

Regenerative power
continuously ~ flowed  back
because negative load was

continuously applied.

Check the load applied to the servo-
motor during operation.

Reconsider the system including
servo, machine, and operating
conditions.

The setting of parameter Pn600 is
smaller than the regenerative
option's capacity.

Check the regenerative option
connection and the value of the
Pn600.

Set the Pn600 to a correct value.

The external regenerative
resistance is too high.

Check the regenerative resistance.

Change the regenerative resistance
to a correct value or use an
regenerative option of appropriate
capacity.

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.




9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.330:

Main Circuit Power
Supply Wiring Error
(Detected when the
power to the main circuit
is turned ON.)

The regenerative resistor
disconnected when the DRIVER
power supply voltage was high.

Measure the resistance of the
regenerative resistor using a
measuring instrument.

When using a regenerative resistor
built in the DRIVER: Replace the
DRIVER.

When using an regenerative option:
Replace the regenerative option.

In the AC power input mode, DC
power was supplied.

Check the power supply to see if it
is a DC power supply.

Correct the settings to match the
actual power supply specifications.

In the DC power input mode, AC
power was supplied.

Check the power supply to see if it
is an AC power supply.

Correct the settings to match the
actual power supply specifications.

Regenerative resistor capacity
(Pn600) is set to a value other
than 0 for a LECYM2-V5, V7,
and V8, and an regenerative
option is not connected.

Check the regenerative option
connection and the value of the
Pn600.

Connect the regenerative option,
or set Pn600 to O if no regenerative
resistor is required.

The jumper between the power
supply terminals B2 and B3 is
removed for the DRIVERs other
than the DRIVERs shown above.

Confirm that a jumper is mounted
between the power supply terminals
B2 and B3.

Correctly mount a jumper.

A DRIVER fault occurred.

The DRIVER may be faulty. Replace
the DRIVER.

A.400:

Overvoltage
(Detected in the
DRIVER main circuit
power supply section.)

- For 200-VAC DRIVERSs:
The AC power supply voltage
exceeded 290 V.

For 200-VAC DRIVERSs:
with DC power supply input;
The DC power supply voltage
exceeded 410 V.

Measure the power supply voltage.

Set AC/DC power supply voltage
within the specified range.

The power supply is unstable, or
was influenced by a lightning
surge.

Measure the power supply voltage.

Improve the power supply
conditions by installing a surge
absorber, etc. Then, turn the power
supply OFF and ON again. If the
alarm still occurs, the DRIVER may
be faulty. Replace the DRIVER.

\oltage for AC power supply was
too high during acceleration or
deceleration.

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

Set AC power supply voltage within
the specified range.

The external regenerative
resistance is too high for the actual
operating conditions.

Check the operating conditions and
the regenerative resistance.

Select a regenerative resistance
value appropriate for the operating
conditions and load.

The moment of inertia ratio
exceeded the allowable value.

Confirm that the moment of inertia
ratio is within the allowable range.

Increase the deceleration time, or
reduce the load.

A DRIVER fault occurred.

Turn the control power OFF and
then ON again while the main
circuit power supply is OFF. If the
alarm still occurs, the DRIVER
may be faulty. Replace the
DRIVER.
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.410:

Undervoltage
(Detected in the
DRIVER main circuit
power supply section.)

- For 200-VAC DRIVERs:
The AC power supply voltage
is 120 V or less.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

The power supply voltage
dropped during operation.

Measure the power supply voltage.

Increase the power supply capacity.

Occurrence of instantaneous
power interruption.

Measure the power supply voltage.

When the instantaneous power cut
hold time (Pn509) is set, decrease
the setting.

The DRIVER fuse is blown out.

Replace the DRIVER, connect a
reactor, and run the DRIVER.

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.

A.450:
Main-Circuit
Capacitor Overvoltage

A DRIVER fault occurred.

Replace the DRIVER.

A.510:

Overspeed

(The servomotor speed
exceeds the maximum.)

The order of phases U, V, and W
in the servomotor wiring is
incorrect.

Check the motor wiring.

Confirm that the servomotor is
correctly wired.

A reference value exceeding the
overspeed detection level was
input.

Check the input value.

Reduce the reference value or adjust
the gain.

The motor speed exceeded the
maximum.

Check the motor speed waveform.

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

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.

A.511:

Overspeed of Encoder
Output Pulse Rate

The encoder output pulse
frequency exceeded the limit.

Check the encoder output pulse set-
ting.

Decrease the setting of the encoder
output pulse (Pn212).

The encoder output pulse output
frequency exceeded the limit
because the motor speed was too
high.

Check the encoder output pulse out-
put setting and motor speed.

Decrease the motor speed.

A.520:
Vibration Alarm

Abnormal vibration was detected
at the motor speed.

Check for abnormal noise from the
servomotor, and check the speed
and torque waveforms during
operation.

Reduce the motor speed or reduce
the speed loop gain (Pn100).

The moment of inertia ratio
(Pn103) value is greater than the
actual value or is greatly
changed.

Check the moment of inertia ratio.

Set the moment of inertia ratio
(Pn103) to an appropriate value.

A.521:

Autotuning Alarm
(Vibration was detected
while executing the one-
parameter tuning, Easy-
FFT, or tuning-less
function.)

The servomotor vibrated
considerably while performing
tuning- less function.

Check the motor speed waveform.

Reduce the load so that the moment
of inertia ratio falls within the
allowable value, or raise the load
level using the tuning-less levels
setting (Fn200) or reduce the
rigidity level.

The servomotor vibrated
considerably during
one-parameter tuning or

EasyFFT.

Check the motor speed waveform.

Check the operation procedure of
corresponding function and take a
corrective action.

ch\‘“.’
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.710:

A.720:

Overload

A.710: High Load
A.720: Low Load

Incorrect wiring or contact fault
of servomotor and encoder.

Check the wiring.

Confirm that the servomotor and
encoder are correctly wired.

Operation beyond the overload
protection characteristics.

Check the servomotor overload
characteristics and executed run
command.

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

Excessive load was applied during
operation because the servomotor
was not driven due to mechanical
problems.

Check the executed operation
reference and motor speed.

Remove the mechanical problems.

A DRIVER fault occurred.

The DRIVER may be faulty. Replace
the DRIVER.

A.730:

A.731:

Dynamic Brake Over-
load

(An excessive power
consumption of dynamic
brake was detected.)

The servomotor rotates because
of external force.

Check the operation status.

Take measures to ensure the servo-
motor will not rotate because of
external force.

The rotating energy at a DB stop
exceeds the DB resistance
capacity.

Check the power consumed by DB
resistance (Un00B) to see how
many times the DB has been used.

Reconsider the following:

- Reduce the motor reference
speed.

- Reduce the moment of inertia
ratio.

- Reduce the number of times of
the DB stop operation.

A DRIVER fault occurred.

The DRIVER may be faulty. Replace
the DRIVER.

A.740:

Overload of Surge
Current Limit Resistor
(The main circuit power

The inrush current limit resistor
operation frequency at the main
circuit power supply ON/OFF
operation exceeds the allowable
range.

Reduce the frequency of turning the
main circuit power supply ON/OFF.

is turned ON/OFF too The DRIVER may be faulty. Replace
frequently. :
quently.) A DRIVER fault occurred. _ the DRIVER.
The surrounding air temperature | Check the surrounding air ? ecreas;e thebsu_r roundl_ng a#]r
is too high. temperature using a thermostat. emperarure by Improving ‘ne
1S DRIVER installation conditions.
The overload alarm has been Check the alarm history display .
reset by turning OFF the power | (Fn0OO) to see if the overload alarm g:lgsrrr]]ge the method for resetting the
too many times. was reported. :
A.7A0: Check the accumulated load ratio

Heat Sink Overheated
(Detected when the heat
sink temperature
exceeds 100°C.)

Excessive load or operation
beyond the regenerative energy
processing capacity.

(Un009) to see the load during
operation, and the regenerative load
ratio (Un00A) to see the
regenerative energy processing
capacity.

Reconsider the load and operating
conditions.

Incorrect DRIVER installation
orientation or/and insufficient
space around the DRIVER.

Check the DRIVER installation
conditions.

Install the DRIVER correctly as
specified.

A DRIVER fault occurred.

The DRIVER may be faulty. Replace
the DRIVER.

A.7AB:
Built-in Fan in
DRIVER Stopped

The fan inside the DRIVER
stopped.

Check for foreign matter or debris
inside the DRIVER.

Remove foreign matter or debris
from the DRIVER. If the alarm
still occurs, the DRIVER may be
faulty. Replace the DRIVER.

ch\‘“.’
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.810:

Encoder Backup Error
(Only when an absolute
encoder is connected.)
(Detected on the encoder
side.)

Alarm occurred when the power
to the absolute encoder was
initially turned ON.

Check to see if the power was
turned ON initially.

Set up the encoder (Fn008).

The encoder cable disconnected,
and connected again.

Check to see if the power was
turned ON initially.

Confirm the connection and set up
the encoder (Fn008).

The power from both the control
power supply (+5 V) from the
DRIVER and the battery power
supply is not being sup- plied.

Check the encoder connector battery
or the connector contact status.

Replace the battery or take similar
measures to supply power to the
encoder, and set up the encoder
(Fn008).

An absolute encoder fault
occurred.

If the alarm cannot be reset by set-
ting up the encoder again, replace
the servomotor.

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.

A.820:

Encoder Checksum
Error

(Detected on the encoder
side.)

An encoder fault occurred.

* Absolute encoder
Set up the encoder again using
Fn008. If the alarm still occurs,
the servomotor may be faulty.
Replace the servomotor.

» Absolute encoder that shows
values for a single rotation
The servomotor may be faulty.
Replace the servomotor.

A DRIVER fault occurred.

The DRIVER may be faulty.
Replace the DRIVER.

A.830:

Absolute Encoder
Battery Error

(The absolute encoder
battery voltage is lower
than the specified value.)

The battery connection is
incorrect.

Check the battery connection.

Reconnect the battery.

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

Measure the battery voltage.

Replace the battery.

A DRIVER fault occurred.

The DRIVER may be faulty. Replace
the DRIVER.

A.840:

Encoder Data Error
(Detected on the encoder
side.)

An encoder malfunctioned.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

Malfunction of encoder because
of noise interference, etc.

Correct the wiring around the
encoder by separating the encoder
cable from the motor cable or by
checking the grounding and other
wiring.

A.850:

Encoder Overspeed
(Detected when the
control power supply was
turned ON.)

(Detected on the encoder
side.)

The servomotor speed is higher

than 200 min! when the control
power supply was turned ON.

Check the motor rotating speed
(Un000) to confirm the servomotor
speed when the power is turned ON.

Reduce the servomotor speed to a

value less than 200 min', and turn
ON the control power supply.

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

(\\‘“.’
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

The ambient operating
temperature around the
servomotor is too high.

Measure the ambient operating

temperature around the servomotor.

The ambient operating temperature
must be 40°C or less.

A.860:

The motor load is greater than the

rated load.

Check the accumulated load ratio
(Un009) to see the load.

The motor load must be within the
specified range.

Encoder Overheated
(Only when an absolute
encoder is connected.)
(Detected on the encoder
side.)

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.8A0:
External Encoder Error|

Setting the zero point position of
external absolute encoder failed
because the servomotor rotated.

Before setting the zero point
position, use the fully-closed
feedback pulse counter (UnOOE)
to confirm that the servomotor is
not rotating.

The servomotor must be stopped
while setting the zero point
position.

An external encoder fault
occurred.

Replace the external encoder.

A.8AL:

An external encoder fault
occurred.

Replace the external encoder.

External Encoder Error
of Module

A serial converter unit fault
occurred.

Replace the serial converter unit.

A.8A2:
External Encoder Error
of Sensor (Incremental)

An external encoder fault
occurred.

Replace the external encoder.

A.8A3:
External Encoder Error
of Position (Absolute)

An external absolute encoder

fault occurred.

The external absolute encoder may
be faulty. Refer to the encoder
manufacturer’s instruction manual
for corrective actions.

éfteArsn:al Encoder The overspeed from the external | Check the maximum speed of the Keep the external encoder below its
encoder occurred. external encoder. maximum speed.

Overspeed

A.8A6:
The overheat from the external

External Encoder encoder occurred. — Replace the external encoder.

Overheated

Ab31: Turn the power supply OFF and

Current Detection Error
1

The current detection circuit for

phase U is faulty.

then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

Turn the power supply OFF and

ébrfznt Detection The current detection circuit for then ON again. If the alarm still
Eu e2 etectio phase V is faulty. - occurs, the DRIVER may be
rror faulty. Replace the DRIVER.

Turn the power supply OFF and

A b33: The detection circuit for the cur- then ON again. If the alarm still

Current Detection Error
3

rent is faulty.

occurs, the DRIVER may be
faulty. Replace the DRIVER.

The motor cable is disconnected.

Check for disconnection of the
motor cable.

Correct the servomotor wiring.

A.bBA:
MECHATROLINK
Communications ASIC
Error 1

DRIVER MECHATROLINK
communication section fault.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.
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(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.b6b:
MECHATROLINK
Communications ASIC
Error 2

MECHATROLINK data
reception error occurred due to
noise interference.

Take measures against noise. Check
the MECHATROLINK
communications cable and FG
wiring and take measures such as
adding ferrite core on the
MECHATROLINK
communications cable.

DRIVER MECHATROLINK
communication section fault.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.bFO:
System Alarm 0

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.bF1:
System Alarm 1

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.bF2:
System Alarm 2

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.bF3
System Alarm 3

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.bF4:
System Alarm 4

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.C10:

Servo Overrun
Detected

(Detected when the
servomotor power is
ON.)

The order of phases U, V, and W
in the servomotor wiring is
incorrect.

Check the motor wiring.

Confirm that the servomotor is
correctly wired.

An encoder fault occurred.

If the alarm still occurs after turning
the power OFF and then ON again,
even though the servomotor is
correctly wired, the servomotor
may be faulty. Replace the
servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.C80:

Absolute Encoder
Clear Error and Multi-
turn Limit Setting Error

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

©
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.C90:
Encoder
Communications Error

Contact fault of connector or
incorrect wiring for encoder
cable.

Check the connector contact status
for encoder cable.

Re-insert the connector and confirm
that the encoder is correctly wired.

Cable disconnection for encoder
cable or short-circuit.
Or, incorrect cable impedance.

Check the encoder cable.

Use the cable with the specified
rating.

Corrosion caused by improper
temperature, humidity, or gas,
short-circuit caused by intrusion
of water drops or cutting oil, or
connector contact fault caused by
vibration.

Check the operating environment.

Improve the operating
environmental  conditions, and
replace the cable. If the alarm still
occurs, replace the DRIVER.

Malfunction caused by noise
interference.

Correct the wiring around the
encoder by separating the encoder
cable from the motor cable or by
checking the grounding and other
wiring.

A DRIVER fault occurred.

Connect the servomotor to another
DRIVER, and turn ON the control
power. If no alarm occurs, the
DRIVER may be faulty. Replace the
DRIVER.

A.C91:

Encoder
Communications
Position Data Error

Noise interference occurred on
the 1/0 signal line because the
encoder cable is bent and the
sheath is damaged.

Check the encoder cable and
connector.

Confirm that there is no problem
with the cable layout.

The encoder cable is bundled
with a high-current line or near a
high-current line.

Check the cable layout for encoder
cable.

Confirm that there is no surge volt-
age on the cable.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the cable layout for encoder
cable.

Properly ground the machines to
separate from the encoder FG.

A.C92:

Encoder
Communications Timer
Error

Noise interference occurred on
the 1/0O signal line from the
encoder.

Take countermeasures against noise
for the encoder wiring.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.CAO:
Encoder Parameter
Error

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.




9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.CbO0:
Encoder Echoback
Error

The wiring and contact for
encoder cable are incorrect.

Check the wiring.

Correct the wiring.

Noise interference occurred due
to incorrect cable specifications
of encoder cable.

Use tinned annealed copper
shielded twisted-pair or screened
unshielded twisted-pair cable with a
core of at least 0.12 mm?.

Noise interference  occurred
because the wiring distance for
the encoder cable is too long.

The wiring distance must be 50 m
max.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the cable layout for encoder
cable.

Properly ground the machines to
separate from encoder FG.

Excessive vibration and shocks|
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.CCO:
Multiturn Limit
Disagreement

When using a direct drive (DD)
servomotor, the multiturn limit
value (Pn205) is different from
that of the encoder.

Check the value of the Pn205.

Correct the setting of Pn205 (0 to
65535).

The multiturn limit value of the
encoder is different from that of
the DRIVER. Or, the multi- turn
limit value of the DRIVER has
been changed.

Check the value of the Pn205 of the
DRIVER.

Execute Fn013 at the occurrence of
alarm.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.CF1:
Feedback Option
Module
Communications

Wiring of cable between serial
converter unit and DRIVER is
incorrect or contact is faulty.

Check the external encoder wiring.

Correct the cable wiring.

The specified cable is not used
between serial converter unit and
DRIVER.

Confirm the external encoder wiring
specifications.

Use the specified cable.

Cable between serial converter

Measure the length of this cable.

Use 20-m cable max.

Error - (Reception unit and DRIVER is too long.
error)
Sheath of cable between serial
converter unit and DRIVER is| Check the cable for damage. Replace the cable.
broken.
L . Correct the wiring around serial
A.CE2: Noise interferes with the cable converter unit, e.g., separating 1/0

Feedback Option
Module
Communications Error
(Timer stop)

between serial converter unit and
DRIVER.

signal line from main circuit cable
or grounding.

A serial converter unit fault
occurred.

Replace the serial converter unit.

A DRIVER fault occurred.

Replace the DRIVER.




9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.d00:

Position Error Over-
flow

(Position error exceeded
the value set in the
excessive position error
alarm level (Pn520).)

The servomotor U, V, and W

wirings is faulty.

Check the motor cable connection.

Confirm that there is no contact
fault in the motor wiring or encoder
wiring.

The position reference speed is

too high.

Reduce the reference speed, and
operate the DRIVER.

Reduce the position reference speed
or acceleration of position reference.
Or, reconsider the electronic gear
ratio.

The acceleration of the position

reference is too high.

Reduce the reference acceleration,
and operate the DRIVER.

Reduce the reference acceleration
of the position reference using a
MECHATROLINK command, or
smooth the acceleration of the
position reference by selecting the
position reference filter (ACCFIL)
using a MECHATROLINK
command.

Setting of the excessive position
error alarm level (Pn520) is low
against the operating condition.

Check the alarm level (Pn520) to
see if it is set to an appropriate
value.

Set the Pn520 to proper value.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.dO1:

Position Error Over-
flow Alarm at Servo
ON

This alarm occurs if the

servomotor power is turned ON
when the position error is greater
than the set value of Pn526 while
the servomotor power is OFF.

Check the position error amount
(Un008) while the servomotor
power is OFF.

Correct the excessive position error
alarm level at servo ON (Pn526).

A.d02:

Position Error Over-
flow Alarm by Speed
Limit at Servo ON

When the position errors remain
in the error counter, Pn529 limits
the speed if the servomotor power
is ON. If Pn529 limits the speed
in such a state, this alarm occurs

when position references are

input and the number of position
errors exceeds the value set for
the excessive position error alarm

level (Pn520).

Correct the excessive position error
alarm level (Pn520).

Or, adjust the speed limit level at
servo ON (Pn529).

A.d10:
Motor-load Position
Error Overflow

Motor rotation direction and
external encoder installation

direction are opposite.

Check the and the external encoder
installation direction.

Install the external encoder in the
opposite direction, or change the
setting of the external encoder
usage method (Pn002.3) to reverse
the direction.

Mounting of the load (e.g., stage)

and external
installation are incorrect.

encoder

joint

Check the external encoder
mechanical connection.

Check the mechanical joints.

A.E02:
MECHATROLINK
Internal
Synchronization
Error 1

MECHATROLINK transmission

cycle fluctuated.

Remove the cause of transmission
cycle fluctuation at PC or PLC etc....

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.E40:
MECHATROLINK
Transmission Cycle
Setting Error

Setting of MECHATROLINK

transmission cycle is out of

specifications range.

Check the MECHATROLINK
transmission cycle setting.

Set the transmission cycle to the
proper value.

(\\“P
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.E50:
MECHATROLINK
Synchronization Error

WDT data of PC or PLC etc...
was not updated correctly.

Check the WDT data updating for
the PC or PLC etc....

Update the WDT data at the PC or
PLC etc... correctly.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.E51:
MECHATROLINK
Synchronization
Failed

WDT data of PC or PLC etc...
was not updated correctly at the
synchronization communications
start, and synchronization
communications could not start.

Check the WDT data updating for
the PC or PLC etc....

Update the WDT data at the PC or
PLC etc... correctly.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.E60:
MECHATROLINK
Communications error
(Reception error)

MECHATROLINK wiring is
incorrect.

Check the MECHATROLINK
wirings.

Correct the MECHATROLINK
wiring.
Connect the terminator correctly.

MECHATROLINK data
reception error occurred due to
noise interference.

Take measures against noise. Check
the MECHATROLINK
communications cable and FG
wiring and take measures such as
adding ferrite core on the
MECHATROLINK
communications cable.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.E61:
MECHATROLINK
Transmission Cycle
Error

(Synchronization
interval error)

MECHATROLINK transmission
cycle fluctuated.

Check the MECHATROLINK
transmission cycle setting.

Remove the cause of transmission
cycle fluctuation at PC or PLC etc....

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

A.E71:

Safety Option Module
Detection Failure

The connection between the
DRIVER and the safety option
module is faulty.

Check the connection between the
DRIVER and the safety option
module.

Correctly connect the safety option
module.

The safety option module was
disconnected.

Execute Fn014 (Resetting
configuration error of option
module) with using the SigmaWin+
and turn the power supply OFF and
then ON again.

A safety option module fault
occurred.

Replace the safety option module.

A DRIVER fault occurred.

Replace the DRIVER.

A.E72:
Feedback Option
Module Detection
Failure

The connection between the
DRIVER and the Feedback
Option Module is Faulty.

Check the connection between the
DRIVER and the Feedback Option
Module.

Correctly connect the Feedback
Option Module.

The Feedback Option Module
was disconnected.

Execute resetting configuration
error in option modules (Fn014) and
turn the power supply OFF and then
ON again.

A Feedback Option Module fault
occurred.

Replace the Feedback Option
Module.

A DRIVER fault occurred.

Replace the DRIVER.




9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A safety option module fault

C'EM: . occurred. - Replace the safety option module.
nsupporte afet
.pp y A unsupported safety option | Refer to the catalog of the | Connectacompatible safety option
Option Module .

module was connected. connected safety option module. module.

A feedback option module | Replace the feedback option
A.E75: fault occurred. module.
Unsupported  Feed- Refer to the catalog of the

back Option Module

A unsupported  feedback
option module was connected.

connected feedback  option
module or the manual of the

Connect a compatible feedback
option module.

MECHATROLINK

Check the MECHATROLINK

Remove the cause of transmission

A.EA2: transmission cycle fluctuated. transmission cycle setting. cycle fluctuation at PC or PLC
DRV Alarm 2 Turn the power supply OFF and
(DRIVER WDT then ON again. If the alarm still
A DRIVER fault occurred. —
error) it oceurr occurs, the DRIVER may be faulty.
Replace the DRIVER.
A.Ebl Please contact SMC.
Execute the SV_ON or SENS_ON
Check the motor status when the |command only when the motor is
AEd1: A timeout error occurred when | command is executed. not running.

Command Execution
Timeout

using an MECHATROLINK
command.

For fully-closed loop control,
check the status of the external
encoder after an output is made to
execute the command.

Execute the SENS_ON command
only when an external encoder is
connected.

A.F10:

Main  Circuit
Open Phase
(With the main power
supply ON, voltage was
low for more than 1
second inan R, S,or T
phase.)

(Detected when the main
power supply was turned
ON.)

Cable

The three-phase power supply
wiring is incorrect.

Check the power supply wiring.

Confirm that the power supply is
correctly wired.

The three-phase power supply
is unbalanced.

Measure the voltage at each
phase of the three-phase power

supply.

Balance the power supply by
changing phases.

A single-phase power is input
without setting Pn00B.2 (power
supply method for three-phase
DRIVER) to 1 (single-phase

power supply).

Check the power supply and the
parameter setting.

Match the parameter setting to the
power supply.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

©
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9 Troubleshooting

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

FL-1%
System Alarm

FL-2"2:
System Alarm

DRIVER failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

CPF00™3:
Digital Operator
Transmission Error 1

The contact between the digi
operator and the DRIVER is
faulty.

tal

Check the connector contact.

Insert securely the connector or
replace the cable.

Malfunction caused by noise
interference.

Keep the digital operator or the
cable away from noise sources.

CPFO1™3:
Digital Operator
Transmission Error 2

A digital operator fault occurred.

Disconnect the digital operator and
then re-connect it. If the alarm still
occurs, the digital operator may be
faulty. Replace the digital operator.

A DRIVER fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the DRIVER may be faulty.
Replace the DRIVER.

* 2. These alarms are not stored in the alarm history and are displayed only in the panel display.

* 3. Digital operator is made of the YASUKAWA ELECTRIC CORPORATION.
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9.2 Warning Displays
The following sections describe troubleshooting in response to warning displays.
The warning name and warning meaning output are listed in order of the warning numbers in 9.2.1 List of Warnings.

9 Troubleshooting

The causes of warnings and troubleshooting methods are provided in 9.2.2 Troubleshooting of Warnings.

9.2.1 List of Warnings

This section provides list of warnings.

After its cause has been removed, the warning can be deactivated in any of the methods marked O in the

warning reset column.

Warning reset

SigmaWin+ SigmaWin+
\KlVarning Warning Name Pg\'/:vsr Alarm warning [AI:Tm] [Se‘tup]
umber clear command )
! [Display Alarm] [Software Reset]
ON [ALM-CLR] | |
Reset button Execute button

A.900% | Position Error Overflow O O O O
A.901% | Position Error Overflow Alarm at Servo ON ©) O O ©)
A.910% | Overload ©) O O O
A.911"% | Vibration O O O O
A.920% | Regenerative Overload O O O O
A.921% | Dynamic Brake Overload O O O O
A.930% | Absolute Encoder Battery Error O O O O
A.94A™ | Data Setting Warning 1 (Parameter Number Error) O O O O
o | A94B™ | Data Setting Warning 2 (Out of Range) O O O O
g A.94C™* | Data Setting Warning 3 (Calculation Error) O O O @)
o | A.94D* | Data Setting Warning 4 (Parameter Size) O O O O
= | A94E“ [ Data Setting Warning 5 (Latch Mode Error) @) ¢ @) )
A.95A" | Command Warning 1 (Unsatisfying Command) O O O @)
A.95B" | Command Warning 2 (Non-supported Command) O O O O
A.95D™ | Command Warning 4 (Command Interference) @) @) O @)
A.95E" | Command Warning 5 (Subcommand Disable) ©) O O ©)
A.95F* | Command Warning 6 (Undefined Command) O O O O
A.960* | MECHATROLINK Communications Warning O O O O
A.971% | Undervoltage O O O O
A.9A0% | Overtravel & O © ©

*3. Use Pn008.2 to activate or not the warning detection.
*x4. Use Pn800.1 to activate or not the warning detection.
*5. Use Pn008.1 to activate or not the warning detection.
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9.2.2 Troubleshooting of Warnings

9 Troubleshooting

Refer to the following table to identity the cause of a warning and the action to be taken. Contact SMC if the
problem cannot be solved by the described corrective action.

Warning
Number: N " . .
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
The servomotor U, V, | Check the motor cable connection. Confirm that there is no contact fault
and W wirings is faulty. in the motor wiring or encoder wiring.
The DRIVER gain is Check the DRIVER gain. Increase the servo gain by using the
too low. function such as advanced autotuning.
Reduce the reference acceleration of
the position reference using a
The acceleration of the . MECHATROLINK command, or
position reference is too Eegrl;(t:g :L‘g r[e;l;elr\e/rgzs acceleration, and smooth the acceleration of the position
A.QQQ: high. P ) reference by selecting the position
Position Error reference filter (ACCFIL) using a
Overflow MECHATROLINK command.
Setting of the excessive
position error alarm
level (Pn520) is low i(;f;te?skst;etglgrr]rg Ie\rlgl E; rt]es\z/(a)l)utg S€€ | set the Pn520 to proper value.
against the operating pprop )
condition.
Turn the power supply OFF and then
A DRIVER fault ON again. If the alarm still occurs, the
occurred. - DRIVER may be faulty. Replace the
DRIVER.
When the servomotor
ower is ON, the .
A.901: Bosition error Set an appropriate value for the
Position Error excessive position error warning level
exceeded the _
Overflow Alarm : at servo ON (Pn528).
at Servo ON parameter setting
(Pn526xPn528/100).
Incorrect wiring or con- ]
tact fault of servomotor | Check the wiring. eCnocrg(IjLT;:]eaf:(t)r;?ef:?lrv?/vni]r%tc(j)r and
and encoder. y :
Operation beyond the Check the motor overload Reconsider the load conditions and
overload protection s operating conditions. Or, increase the
A.910: characteristics. characteristics and executed run motor capacity.
Overload : command.
(Warning before | Excessive load was
alarm A.710 or applied during operation
A.720 occurs because the servomotor | Check the executed operation reference ;
) was not driven due to and motor speed. Remove the mechanical problems.
mechanical problems.
A DRIVER fault The DRIVER may be faulty.
occurred. Replace the DRIVER.
Abnormal vibrationwas | Check for abnormal noise from the Reduce the motor speed or reduce the
detected at the motor servomotor, and check the speed and | servo gain by using the function such
speed. torque waveforms during operation. as one-parameter tuning.
A.911: The moment of inertia
Vibration

ratio (Pn103) value is
greater than the actual
value or is greatly
changed.

Check the moment of inertia ratio.

Set the moment of inertia ratio
(Pn103) to an appropriate value.

%‘@
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9 Troubleshooting

(cont'd)
Warning
Number: N " : .
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
The power supply volt- s
age exceeds the specified Measure the power supply voltage. Set the power supply voltage within
limit. the specified range.
Insufficient external
regenerative resistance, Change the regenerative resistance,
A.920: regenerative resistor Check the operating condition or the regenerative resistor capacity, or
Regenerative capacity, or DRIVER capacit P 9 DRIVER capacity. Reconsider the
Overload capacity. pactty. operating conditions.

(Warning before
the alarm A.320
occurs)

Or, regenerative power
has been continuously
flowing back.

Regenerative power
continuously flowed

Check the load to the servomotor during

Reconsider the system including servo

A.921:
Dynamic Brake
Overload
(Warning before
the alarm A.731
occurs)

back because negative oneration drives, machine, and operating
load was continuously P : conditions.

applied.

The servomotor rotates Take measures to ensure the

because of external
force.

Check the operation status.

servomotor will not rotate because of
external force.

The rotating energy at a
DB stop exceeds the DB
resistance capacity.

Check the power consumed by DB
resistance (UnOOB) to see how many
times the DB has been used.

Reconsider the following:

- Reduce the motor reference speed.
- Reduce the moment of inertia ratio.
- Reduce the number of times of the
DB stop operation.

A DRIVER
occurred.

fault

The DRIVER may be faulty. Replace
the DRIVER.

A.930:

Absolute
Encoder Battery
Error

(The absolute
encoder battery
voltage is lower
than the specified
value.)

* Only when an

absolute encoder
is connected.

The battery connection
is incorrect.

Check the battery connection.

Reconnect the battery.

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

Measure the battery voltage.

Replace the battery.

A DRIVER
occurred.

fault

The DRIVER may be faulty. Replace
the DRIVER.

A94A:

Data Setting
Warning 1
(Parameter
Number Error)

Disabled parameter
number was used.

Refer to 9.3 Monitoring Communication
Data on Occurrence of an Alarm or
Warning to determine which command
was the cause of the warning.

Use the correct parameter number.

A.94B: Attempted to  send |Referto 9.3 Monitoring Communication

: N values outside the | Data on Occurrence of an Alarm or -
Data Setting range to the command | Warning to determine which command Set the value of the parameter within
Warning 2 th fh - the allowable range.
(Out of Range) data. was the cause of the warning.
A.94C: Refer to 9.3 Monitoring Communication
Data Setting . Data on Occurrence of an Alarm or -
Warning 3 S;f::g?ﬁ?;ﬁiﬂt of set Warning to determine which command tshe; ;leyvﬂgli(;;hi parameter within
(Calculation : was the cause of the warning. 9e.
Error)
A.94D: Refer to 9.3 Monitoring Communication

’ N . . Data on Occurrence of an Alarm or
\[I)Vézlat%i (;tillng Eg:ﬁmgﬁ issl?ﬁ(?oertrler::t Warning to determine which command Use the correct parameter size.

(Parameter Size)

was the cause of the warning.

9-25
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9 Troubleshooting

(cont'd)
Warning
W a'r\lnlfrq:;blslgm . Cause Investigative Actions Corrective Actions
(Warning
Description)
A.94E Refer to 9.3 Monitoring Change the setting value of Pn850 or
Data Setting Latch mode error i Communication Data on Occurrence |the LT_MOD data for the
Warning 5 detected of an Alarm or Warning to determine | LTMOD_ON command sent by the
(Latch mode ' which command was the cause of the | PC or PLC etc... to the proper value.
error) warning.
A.95A Refer to 9.3 Monitoring
Command Command sendin Communication Data on Occurrence Send a command after command
Warning 1 condition is not sa%isfied of an Alarm or Warning to determine sending condition is satisfied
(Unsatisfying "| which command was the cause of the g :
Command) warning.
A.95B Refer to 9.3 Monitoring
Command . Communication Data on Occurrence
Warning 2 L?nELVE(?rtfee;E:)v;%an d of an Alarm or Warning to determine | Do not sent an unsupported command.
(Non-supported PP " | which command was the cause of the
Command) warning.
A.95D . Refer to 9.3 Monitoring
Command Ccoon%ir{]izr;‘dfz?ndmg Communication Data on Occurrence Send a command after command
Warning 4 latch-related commands | f &1 Alarm or Warning to determine | . i ondition is satisfied
(Command : g which command was the cause of the g ’
is not satisfied. -
Interference) warning.
A.95E Refer to 9.3 Monitoring
Command Subcommand sending | Communication Data on Occurrence Send a command after command
Warning 5 condition is not |ofan Alarm or Warning to determine sendina condition is satisfied
(Subcommand satisfied. which command was the cause of the g )
Disable) warning.
A.95F Refer to 9.3 Monitoring
Command Undefined command Communication Data on Occurrence
Warning 6 was sent of an Alarm or Warning to determine | Do not use an undefined command.
(Undefined ' which command was the cause of the
Command) warning.
Correct the MECHATROLINK
MECHATROLINK Confirm the wiring. WIring. . .
wiring is incorrect. Or, connect a terminal to the terminal
station.
Take measures against noise. Check
A.960 MECHATROLINK the MECHATROLINK
MECHATROLINK | data reception error communications cable and FG wiring

Communications
Warning

occurred due to noise
interference.

Confirm the installation conditions.

and take measures such as adding
ferrite core on the
MECHATROLINK communications
cable.

A DRIVER fault
occurred.

A fault occurred in the DRIVER.
Replace the DRIVER.

(\\‘@
gg



9 Troubleshooting

(cont'd)
Warning Num-
ber: Warning N . . .
Name (Warning Cause Investigative Actions Corrective Actions
Description)
For 200-VAC
DRIVERs: S
The AC power supply | Measure the power supply voltage. Set the power supply voltage within
. the specified range.
voltage is 140 V o
less.
The power supply volt-
age dropped during Measure the power supply voltage. Increase the power supply capacity.
A.971: Under- | OPeration.
voltage Occurrence of When the instantaneous power cut
instantaneous power Measure the power supply voltage. hold time (Pn509) is set, decrease the
interruption. setting.
The DRIVER fuse is Replace the DRIVER and connect a
blown out. - reactor to the DRIVER.
A DRIVER fault The DRIVER may be faulty.
occurred. - Replace the DRIVER.
Refer to 9.4 Troubleshooting
Malfunction Based on Operation and
Conditions of the Servomotor. Even if
overtravel signals were not shown by
the input signal monitor (Un005),
A.9AO0: . . . momentary overtravel may have been
Overtravel When the servomotor | Check the input signal monitor detected. Take the following
(Overtravel status power is ON, over- (Un005) to check the status of the precautions.
is detected.) travel status is detected. | overtravel signals. - Do not specify movements that

would cause overtravel from the
PCorPLCetc....

- Check the wiring of the overtravel
signals.

- Take countermeasures for noise.

(\\“P
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9.3 Monitoring Communication Data on Occurrence of an Alarm or Warning

9 Troubleshooting

The command data received on occurrence of an alarm or warning, such as a data setting warning (A.940) or a
command warning (A.950) can be monitored using the following parameters. The following is an example of the

data when an alarm/warning has occurred in the normal state.

Command Data Monitor at Alarm/Warning Occurrence: Pn890 to Pn89E
Response Data Monitor at Alarm/Warning Occurrence:Pn8A0 to Pn8AE

Command Data Storage at

Example: PnBAQ =187 65 43 21

L
[

iy -
4

L

7

Command | aAjarm/Waming Occummence
Byte Order
CMD RSP

1 Pn800.1t00 Pn3A01to0

2 Pn800 3 t0 2 Pn3A03 o2

3 Pn820.5 to 4 Pn8AOS to 4

4 Pn890.7 to 6 Pn8AO0 Y to 6
5to 8 Pn302 PnsA2
Oto 12 Pni3o4 PnSA4
1310 16 Pnd96 PnBAG
17 to 20 Pn898 PnSAS
2110 24 PnS0A PnSAA
2510 28 Pn80C Pn3AC
2010 32 Pn89E PnSAE

Note 1. Data is stored in little endian byte order and displayed in the hexadecimal format.
2. For details on commands, refer to 8 MECHATROLINK-II Commands.
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9 Troubleshooting

9.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

Troubleshooting for the malfunctions based on the operation and conditions of the servomotor is provided in this

section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does
Not Start

The control power supply is not
ON.

Check voltage between control
power terminals.

Correct the wiring.

The main circuit power supply is
not ON.

Check the voltage between main
circuit power terminals.

Correct the wiring.

Wiring of 1/O signal connector CN1
is faulty or disconnected.

Check if the connector CN1 is
properly inserted and connected.

Correct the connector CN1
connection.

Wiring for motor cable or encoder
cable is disconnected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

Encoder type differs from
parameter setting (Pn002.2).

Check the settings for parameter
Pn002.2.

Set parameter Pn002.2 to the
encoder type being used.

Settings for the input signal
selections (Pn50A, Pn50B and
Pn511) is incorrect.

Check the settings for parameters
Pn50A, Pn50B and Pn511.

Correct the settings for parameter
Pn50A, Pn50B and Pn511.

SV_ON command is not sent.

Check the command sent from the
host controller.

Send the SV_ON command.

SENS_ON command is not sent.

Check the command sent from the
host controller.

Send the command in the correct
DRIVER sequence.

The forward run prohibited (P-OT)
and reverse run prohibited (N-OT)
input signals are turned OFF.

Check P-OT or N-OT input signal.

Turn P-OT or N-OT input signal
ON.

The safety input signal (/HWBB1 or
/HWBB?2) remains OFF.

Check the /[HWBBL1 and /HWBB2
input signal.

Set the /HWBB1 and /HWBB?2
input signal to ON.

When not using the safety function,
mount the safety function jumper
connector (provided as an
accessory) on the CN8.

A DRIVER fault occurred.

Replace the DRIVER.

Servomotor
Moves
Instantaneously,
and then Stops

Servomotor wiring is incorrect.

Check the wiring.

Correct the wiring.

Encoder wiring is incorrect.

Check the wiring.

Correct the wiring.

Servomotor
Speed Unstable

Wiring connection to servomotor is
defective.

Check connections of power line
(phases U, V, and W) and encoder
connectors.

Tighten any loose terminals or
connectors and correct the wiring.

Servomotor
Rotates Without
Reference Input

A DRIVER fault occurred.

Replace the DRIVER.

Dynamic Brake
Does Not Operate

Improper Pn001.0 setting

Check the setting for parameter
Pn001.0.

Correct the setting for parameter
Pn001.0.

DB resistor disconnected

Check if excessive moment of
inertia, motor overspeed, or DB
frequently activated occurred.

Replace the DRIVER, and
reduce the load.

DB drive circuit fault

There is a defective component in
the DB circuit. Replace the
DRIVER.




9 Troubleshooting

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise
from Servomotor

The servomotor largely vibrated
during execution of tuning-less
function.

Check the motor speed waveform.

Reduce the load so that the moment
of inertia ratio becomes within the
allowable value, or increase the
load level or lower the tuning level
for the tuning-less levels setting
(Fn200).

Mounting is not secured.

Check if there are any loose
mounting screws.

Tighten the mounting screws.

Check if there is misalignment of
couplings.

Align the couplings.

Check if there are unbalanced
couplings.

Balance the couplings.

Bearings are defective.

Check for noise and vibration around
the bearings.

Replace the servomotor.

Vibration source at the driven
machine.

Check for any foreign matter,
damage, or deformations on the
machinery's movable parts.

Contact the machine manufacturer.

Noise interference due to incorrect
1/0 signal cable specifications.

The 1/O signal cable must be tinned
annealed copper shielded twistedpair
or screened unshielded twistedpair]
cable with a core of 0.12 mm? min.

Use the specified 1/0 signal cable.

Noise interference due to length of
1/0 signal cable.

Check the length of the 1/O signal| The I/O signal cable length must be

cable.

no more than 3 m.

Noise interference due to incorrect
cable specifications of encoder
cable.

The encoder cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded
twistedpair cable with a core of 0.12
mm? min.

Use the specified encoder cable.

Noise interference due to length of
encoder cable.

Check the length of the encoder
cable.

The encoder cable must be no more
than 50 m.

Noise interference due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and

correct the cable layout.

Excessive noise to the encoder
cable.

Check if the encoder cable is
bundled with a high-current line or
near a high-current line.

Correct the cable layout so that no
surge is applied.

The FG potential varies because of
influence from machines on the
servomotor side, such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines to
separate from the encoder FG.

DRIVER pulse counting error due to
noise interference

Check if there is noise interference
on the 1/O signal line from the
encoder.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation is
incorrect (mounting surface
accuracy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the servomotor
installation.

An encoder fault occurred.

Replace the servomotor.

(\\‘“.’
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9 Troubleshooting

(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
Unbalanced servo gains Check to see if thg Servo gains have | gyeqyte the advanced autotuning.
been correctly adjusted.

Speed loop gain value (Pn100) too | Check the speed loop gain (Pn100). | Reduce the speed loop gain

high. Factory setting: Kv = 40.0 Hz (Pn100).
Sfervomotor Position loop gain value (Pn102) Check the position loop gain Reduce the position loop gain
Vibrates at 00 high (Pn102). (Pn102)
Frequency of ' Factory setting: Kp = 40.0/s ‘

Approx. 200 to
400 Hz.

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
(Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).

High Motor Speed
Overshoot on
Starting and Stop-

ping

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high

Check the position loop gain
(Pn102).
Factory setting: Kp =40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).

Absolute Encoder
Position
Difference Error
(The position
saved in the PC
or PLC etc...
when the power
was turned OFF is
different from the
position when the
power was next
turned ON.)

Noise interference due to incorrect
cable specifications of encoder
cable.

The encoder cable must be tinned

annealed copper shielded twistedpair
or screened unshielded twistedpair
cable with a core of 0.12 mm? min.

Use the specified encoder cable.

Noise interference due to length off Check the length of the encoder

encoder cable.

cable.

The encoder cable must be no more
than 50 m.

Noise interference due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and
correct the cable layout.

Excessive noise to the encoder
cable.

Check if the encoder cable is
bundled with a high-current line or
near a high-current line.

Correct the cable layout so that no
surge is applied.

FG potential varies because of
influence of machines such as weld-
ers at the servomotor.

Check if the machines are correctly
grounded.

Ground machines correctly, and
prevent diversion to the FG on the
encoder side.

DRIVER pulse counting error due
to noise interference

Check if there is noise interference
on the 1/O signal line from thel
encoder.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation
is incorrect (mounting surface
accuracy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the servomotor
installation.

An encoder fault occurred.

Replace the servomotor.

A DRIVER fault occurred.
(The pulse count does not change.)

Replace the DRIVER.

PC or PLC etc... multiturn data
reading error

Check the error detection section of
the PC or PLC etc....

Correct the error detection section
of the PC or PLC etc....

Check if the PC or PLC etc... is
executing data parity checks.

Execute a multiturn data parity
check.

Check noise in the cable between
the DRIVER and the PC or PLC
etc....

Take measures against noise, and
again execute a multiturn data par-
ity check.

9-31
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9 Troubleshooting

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Overtravel (OT)

Forward or reverse run prohibited
signal is input.

Check the external power supply
(+24 V) voltage for the input signal.

Correct the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates properly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
is wired correctly.

Correct the overtravel limit switch
wiring.

Check the settings for parameters
Pn50A and Pn50B.

Correct the settings for parameters
Pn50A and Pn50B.

Forward or reverse run prohibited
signal malfunctioning.

Check the fluctuation of the
external power supply (+24 V)
voltage for the input signal.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
wiring is correct. (check for
damaged cables or loose screws.)

Correct the overtravel limit switch
wiring.

Incorrect forward or reverse run
prohibited signal (P-OT/N-OT)
allocation (parameters Pn50A.3,
Pn50B.0)

Check if the P-OT signal is allocated
in Pn50A.3.

If another signal is allocated in
Pn50A.3, allocate P-OT.

Check if the N-OT signal is
allocated in Pn50B.0.

If another signal is allocated in
Pn50B.0, allocate N-OT.

Incorrect servomotor stop method
selection

Check the settings for parameters
Pn001.0 and Pn001.1 when the
servomotor power is OFF.

Select a servomotor stop method
other than "coast to stop."

Check the settings for parameters
Pn001.0 and Pn001.1 when in
torque control.

Select a servomotor stop method
other than "coast to stop."

Improper
Position
Overtravel
Signal

Stop

by

(L)

Improper limit switch position and
dog length

Install the limit switch at the
appropriate position.

The overtravel limit switch position
is too short for the coasting
distance.

Install the overtravel limit switch at
the appropriate position.

(\\‘@
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9 Troubleshooting

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Position Error

Noise interference due to incorrect
encoder cable specifications

The encoder cable must be tinned
annealed copper shielded twistedpair|
or screened unshielded twistedpair
cable with a core of 0.12 mm? min.

Use the specified encoder cable.

Noise interference due to length of
encoder cable.

Check the length of the encoder
cable.

The encoder cable must be no more
than 50 m.

Noise influence due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and
modify the cable layout.

Excessive noise to encoder cable.

Check if the encoder cable is
bundled with a high-current line or
near a high-current line.

Change the cable layout so that no
surge is applied.

The FG potential varies because of
influence from machines on the

servomotor side such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines
encoder FG.

DRIVER pulse count error due to
noise

Check if the 1/0 signal line from the
encoder is influenced by noise.

Take measures against noise in the
encoder wiring.

(Without Alarm) — -
Check if vibration from the machine
Excessive vibration and shock to occurred or servomotor installation | Reduce the machine vibration or
the encoder is incorrect (mounting surface mount the servomotor securely.
accuracy, fixing, alignment, etc.).
Unsecured coupling between tchzeg gugliiingosgtlv(\)/g eenr r&;gﬁ;:#ersaﬁtd Secure the coupling between the
machine and servomotor servomotor, machine and servomotor.
The 1/0 signal cable must be tinned
Noise interference due to improper 3?2@?;2?}:;5%;iser}'(jeggﬁti‘ggssz‘;ﬁa" Use input signal cable with the
i ificati : - specified specifications.
1/0 signal cable specifications cable with a core of 0.12 mm?2 min. p p
NoiS(_e interference due to length of Check the 1/0 signal cable length., The 1/0 signal cable length must be
1/0 signal cable no more than 3 m.
An encoder fault occurred. (The _ Replace the servomotor.
pulse count does not change.)
A DRIVER fault occurred. — Replace the DRIVER.
Ambient operating temperature too | Measure the servomotor ambient Reduce the ambient operating
high operating temperature. temperature to 40°C or less.
Servomotor Servomotor surface dirty Visually check the surface. Clean dust and oil from the surface. I
Overheated

Servomotor overloaded

Check the load status with monitor.

If overloaded, reduce load or replace
with larger capacity DRIVER and
servomotor.

(\\“P
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10 List of Parameters

10. List of Parameters
10.1 List of Parameters

10.1.1 Utility Functions
The following list shows the available utility functions.

v Function " Secton
Fn000 Alarm history display 6.2
Fn002 JOG operation 6.3
Fn003 Origin search 6.4
Fn004 Program JOG operation 6.5
Fn005 Initializing parameter settings 6.6
Fn006 Clearing alarm history 6.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset 474
Fn0OC Offset adjustment of analog monitor output 6.8
FnOOD Gain adjustment of analog monitor output 6.9
FnOOE Automatic offset-signal adjustment of the motor current detection signal 6.10
FnOOF Manual offset-signal adjustment of the motor current detection signal 6.11
Fn010 Write prohibited setting 6.12
Fn011 Production information display 6.13
Fn013 Multiturn limit value setting change when a multiturn limit disagreement alarm occurs 4.7.6
Fn014 Resetting configuration error in option modules 6.14
Fn01B Vibration detection level initialization 6.15
Fn020 Origin setting 6.16
Fn030 Software reset 6.17
Fn200 Tuning-less levels setting 5.2.2
Fn201 Advanced autotuning 5.3.2
Fn202 Advanced autotuning by reference 5.4.2
Fn203 One-parameter tuning 552
Fn204 Anti-resonance control adjustment function 5.6.2
Fn205 Vibration suppression function 5.7.2
Fn206 EasyFFT 6.18
Fn207 Online vibration monitor 6.19

Note: Execute the utility function with SigmaWin+.
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10.1.2 Parameters

10 List of Parameters

Parameter | . Setting ] Factory When o Reference
No. Size Name Range Units Setting Enabled Gy Section
2 | Basic Function Select Switch 0 | 0000 to 00B3 — 0000 After restart Setup _
dth 3rd 2nd 1st
digit digit digit digit
nOOO0O
. . - Reference
Direction Selection Sectian
0 Sets CCW as forward direction.
Pn000 1 Sets CW as forward divection. (Reverse Rotation Mode) 431
2t0 3 | Reserved (Do not changze )
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
o | Application Function Select | 5504151105 | _ 0000 | After restart Setup _
Switch 1
4th 3rd 2nd 1st
digit digit digit digit
n.OJ
Reference
Servomotor power OFF or Alarm Gr.1 Stop Mode Section
0 Stops the servomotor by applymg DB (dynamac brake).
1 Stops the servomotor by applving DB and then releazes DB. 435
2 Makes the servomeotor coast to a stop state without using the DB
Reference
Overtravel (OT) Stop Mode Section
Pn001 0 Stops 1n accordance with the setting of Po001.0.
1 Sets the torque of Pnd406 to the maximum value, decelerates the servomotor to a stop,
and then sets 1t to servolock state. 432
2 Sets the torque of Pnd406 to the maxmmum value, decelerates the servomotor to a stop,
and then sets it to coasting state.
: Reference
AC/DC Power Input Selection Saction
0 Applicable to AC power mput: Input AC power supply through L1, L2, and L3
terminals. 314

Appheable to DC power input: Input DC power supply between B1/ + and -2, or mput
DC power supply between B1/ + and —

Reserved (Do not change.)

10-3

O
z



10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. 2 NEE Range Sl Setting Enabled ClessiiEEie Section
o |Application Function Select | 5555154993 | _ 0000 | After restart Setup _
Switch 2
dth 3rd 2nd 1st
digit digit digit digit
n.00 00 O
MECHATROLINK Command Position and Speed Control Option th""?“‘*
0] The set value of P_TLIM, NTLIM, and TFF are 1gnored.
1 P_TLIM and NTLIM operate as the torque limit values.
2 TFF operates as the torque feed forward. *1
3 When P-CL and N-CL m the OPTION field are avalable, P TLIM and NTLIM oper-
ate as the torque limit value,
: Reference
Torque Confrol Option et
Pn002 0 [ VLIM is not available. N
1 VLIM operates as the speed limit valua.
Reference
Absolute Encoder Usage o
0 Uses absolute encoder as an absolute encoder. 47
1 Uses absolute encoder as an incremental encoder. ’
Maker setting : Do not change.
*x1. For details, refer to 8 MECHATROLINK-IIl Commands.

10-4
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10 List of Parameters

(cont'd)
Parameter | . Setting " Factory When N Reference
No. S ALl Range Sl Setting Enabled G Section
2 | Application Function Select | 5555 1 go5F | _ 0002 | Immediately Setup 513
Switch 6
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Analog Maonitor 1 Signal Selection
00 | Motor rotating speed (1 V / 1000 min™)
01 | Speed reference (1 V / 1000 min™)
02 Torque reference (1 V/100% rated torque)
03 Posihon error (.05 V/] reference unit)
04 Position amplifier ervor (after electronic gears) (0.05 V/' 1 encoder pulse unit)
Pn006 05 Posithon reference speed (1 V /7 1000 min)
06 Fezerved (Do not usa.)
o7 Motor-load positon emor (0.01 Vi1 reference unit)
08 Posthoning completion (posihoning completed: 5 V, posiionng not complated: 0 V)
09 | Speed feedforward (1 V / 1000 min™}
DA Torgue feedforward (1 V/100% rated torgue)
0B Active gam (15t gam: 1 V, 2nd gamn: 2 V)
oc Completion of position reference {completed: 5 V, not completed: 0 V)
oD External encoder speed (1 V/ 1000 minl: Values at motor shaft)
Reserved (Do not change.)
Reserved (Do not change.)
o | Application Function Select | 555 15 go5F | _ 0000 | Immediately Setup 513
Switch 7
4th 3rd 2nd 1st
digit digit digit digit
n.0d O
Analog Monitor 2 Signal Selection
00 | Motor rotating speed (1 V' / 1000 miz™)
01 | Speed reference (1 V/ 1000 min™ )
02 Torque reference (1 V/100% rated torque)
03 Position exror (0.05 V/1 reference unit)
04 Posihion amplifier emror (after electromc gears) (0.05 V/ | encoder pulse umt)
o0s - ~ . . -1
Pn007 Position reference speed (1 V / 1000 man™)
06 Reserved (Do not use.)
o7 Motor-load posihon error (0.01 V/1 reference umt)
08 Posihomng completion (posthomng completed: 5 V, posthomng not completed: 0 V)
09 | speed feedforward (1 V / 1000 min™
0A Torgue feedforward (1 V/100% rated torque)
oe Active gain (15t gan: 1 V. 2nd zain: 2 V)
oc Completion of posthon reference (completed: 5 V not completed: 0 V)
oD External encoder speed (1 WV / 10040 min"!: Values at motor shaft)

Reserved (Do not change.)

Reserved (Do not change.)
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. ez NELTE Range S Setting Enabled Clesaiietion Section
2 Apphcauon Function Select 0000 to 7121 _ 4000 After restart Setup _
Switch 8
4th 3rd 2nd 1st
digit digit digit digit
n. ]
. - Reference
Lowered Battery Voltage Alarm/Warning Selection Section
0 Crutputs alamm (A 830) for lowered battery voltage. 473
1 Oatputs waming (A 930) for lowered battery voltage T
. . Reference
Pn008 Function Selection for Undenvoltage Section
] Dioes not detect undervoltage.
1 Dietacts warnng and lmmts torgue by host controller. 437
2 Deetects warning and limits torque by Pn424 and Pn425. (Only in the DRIVER)
; ; . Reference
Waming Detection Selection Sechon
1] Detacts warmmng. 971
1 Dioes not detect waming (except for A 971). o
Reserved (Do not change.)
o | Application Function Select | 4509150117 | _ 0010 | After restart Tuning _
Switch 9
4th 3rd 2nd 1st
digit digit digit digit
n. ] T
Resemnved (Do not change.)
Current Control Method Selection Refersnes
Pn009
] Cwrrent control method 1 583
1 Current control method 2 o
. . Reference
Speed Detection Method Selection Section
0 Speed detection 1 I
P = 585

Speed detection 2

Reserved (Do not change.)
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When o Reference
No. ez NI Range S Setting Enabled Clesalication Section
2 Apphcaﬂon Function Select 0000 to 1111 _ 0000 After restart Setup _
Switch B
4th 3rd 2nd 1st
digit digit digit digit
n.d
. . Reference
Parameter Display Selection Section
0 Setu ; 5
etup parameter 241
1 All parameters
Pn00OB
: Reference
Alarm Gr.2 Stop Method Selection Section
0 Stops the motor by setting the speed reference to "0". 435
1 Same seffing as Po001.0 (Stops the motor by applying DB or by coasting). o
Reference
Power Supply Method for Three-phase  DRIVER —
0 Three-phas rer supply
I!e:- At POWED uppl_ 313
1 Single-phasze power supply
Reserved (Do not change.)
Application Function Select 4.5,
2 Switch C 0000 to 0111 — 0000 After restart Setup 451
4th 3rd 2nd 1st
digit digit digit digit
n.00 O T
Selection of Test without a Motor
0 Dizables test without a motor.
1 Enables test without a motor
Pn00C Encoder Resolution for Test without a Motor
1] 13 bats
1 20 bats
Encoder Type for Test without a Motor
1] Incremental encoder
1 Absolute encoder
Reserved (Do not change.)
o | Application Function Select | 1551 1 1001 0000 | Immediately Setup -
Switch D
4th 3rd 2nd 1st
digit digit digit digit
n.O]
Reserved (Do not change.)
Pn0O0OD Reserved (Do not change.)
Reserved {Do not change.)
) . . Reference
Owertravel Waming Detection Selection Section
0 Does not detect m'emm:el warning. 432
1 Datects overtravel warmng.
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10 List of Parameters

(cont'd)
Parameter | . Setting g Factory When R Reference
No. S NETIE Range Sl Setting Enabled ClEEsiiEE Section
Pn081 2 | Maker setting Do not change.
Pn100 2 | Speed Loop Gain 10 to 20000 0.1Hz 400 Immediately Tuning
Pn101 2 | Speed Loop Integral Time 15051200 | 0.01ms | 2000 | Immediately Tuning
Constant
Pn102 Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn103 Moment of Inertia Ratio 0 to 20000 1% 100 Immediately Tuning 5.8.1
Pn104 2nd Speed Loop Gain 10 to 20000 0.1Hz 400 Immediately Tuning
Pn105 2 2nd Speed Loop Integral Time 151051200 | 0.01 ms 2000 Immediately Tuning
Constant
Pn106 2 | 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn109 2 | Feedforward Gain 0to 100 1% 0 Immediately Tuning
i ; 5.9.1
Pn10A o | Feedforward Filter Time 0106400 | 0.01ms 0 Immediately Tuning
Constant
2 Appllcathn Function for Gain 0000 to 5334 _ 0000 _ B B
Select Switch
4th 3rd 2nd 1st
digit digit digit digit
n.0 00 ]
3 . When S Reference
Mode Switch Selection Enabled Classification Section
1] Uses internal torque reference as the condition
{Level settimg: Pol0C).
1 Uses spead reference as the condibon (Leval
setting: Pol0D).
2 Uses acceleration as the condition (Level setting: Immediately Setup 502
Pn10B Pnl0E).
3 Uses position error as the condihon (Level sethng:
Pul0F).
4 No mode switch function available.
When L Reference
Speed Loop Control Method Enabled Claseification Section
] PI control
1 I-P control After restart Setup -
2to 3 | Reserved (Do not change )

Reserved (Do not change.)

Reserved (Do not change.)
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10 List of Parameters

(cont'd)
Parameter | .. Setting " Factory When N Reference
No. Sle NENTE Range i Setting Enabled ez Section
Pnioc | 2 |ModeSwitch 0t0 800 1% 200 | Immediately Tuning
(torque reference)
Pn10D 2 | Mode Switch (speed reference) | 0 to 10000 1 min't 0 Immediately Tuning
Pn10E 2 | Mode Switch (acceleration) 0t0 30000 |1minYs 0 Immediately Tuning 5.9.2
1
Pn10F 2 | Mode Switch (position error) 01010000 | reference 0 Immediately Tuning
unit
Pni1lF 2 Position Integral Time 0 to 50000 0.1 ms 0 Immediately Tuning 594
Constant
Pni21 2 | Friction Compensation Gain 10 to 1000 1% 100 Immediately Tuning
2nd Gain for Friction 0 . .
Pn122 2 Compensation 10 to 1000 1% 100 Immediately Tuning
Friction Compensation 0 ; :
Pn123 2 Coefficient 0to 100 1% 0 Immediately Tuning 582
Friction Compensation -10000 to . .
Pn124 2 Frequency Correction 10000 0.1Hz 0 Immediately Tuning
Pn125 2 Friction Compensation Gain 1to 1000 1% 100 Immediately Tuning
Correction
Pn131 2 | Gain Switching Time 1 0 to 65535 1ms 0 Immediately Tuning
Pn132 2 | Gain Switching Time 2 0 to 65535 1ms 0 Immediately Tuning
Gain Switching : : 58.1
Pn135 2 Waiting Time 1 0 to 65535 1ms 0 Immediately Tuning
Pn136 o | Gain Switching 0to65535 | 1ms 0 Immediately Tuning
Waiting Time 2
Automatic Gain Changeover . .
2 Related Switch 1 0000 to 0052 — 0000 Immediately Tuning 5.8.1
4th 3rd 2nd st
digit digit digit digit
n.0 000 IT
Gain Switching Selection Switch
0 Marual gain swatching
Changes gain manually wsing &-5EL of OPTION field.
1 Reserved (Do not chanze )
2 Automatic gain switching pattern 1
Changes automatically 15t gain to 2nd gam when the switching condition A 15 satisfied.
Changes automatically Ind gain fo 1st gain when the switching condifion A is not satisfied.
Pn139
Gain Switching Condition A
0 Posihomng completion signal ({COINY ON
1 Positioning completion signal ({COIN) OFF
2 Positionang near signal (NEAR) ON
3 Positiomng near signal {NEAR) OFF
4 Position reference filter output = () and position reference input OFF
5 Position reference input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D 2 [ Current Gain Level 100 to 2000 ‘ 1% ‘ 2000 ‘ Immediately Tuning 5.8.4
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. S Name Range Units Setting Enabled SEssiigEn Section
Model Following Control - :
2 Related Switch 0000 to 1121 — 0100 Immediately Tuning _
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Model Following Control Selection
] Dioes not use model following control.
1 Uses model following control.
Yibration Supprassion Selection
PNn140 ] Dioes not perform vibration suppression.
n 1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
Yibration Supprassion Adjustment Selection mﬂe
1] Dioes not adjust vibration suppression automatically using utthty function. 33.1.541.
1 Adjusts vibration suppression automatically using utility function. 551.571
- Reference
Selection of Speed Feedforward (VFF) / Torque Feedforward (TFF) e
o Does not use model following contrel and speed’torgue feedforward together 531 541
1 Uses model following control and speed'torque feedforward together. ) T
Pn141 2 | Model Following Control Gain | 10 to 20000 0.1/s 500 Immediately Tuning —
Pn142 o | ModelFollowing Control Gain | 554155000 | 019% | 1000 | Immediately Tuning _
Compensation
Pn143 o |ModelFollowing Control Bias | 4, 10000 | 019 | 1000 | Immediately Tuning _
(Forward Direction)
Pn144 o | Model Following Control Bias | 4, 10000 | 019 | 1000 | Immediately Tuning _
(Reverse Direction)
Pn145 o | Vibration Suppression 1 10102500 | 0.1Hz | 500 | Immediately Tuning _
Frequency A
Pn146 o | Vibration Suppression 1 10102500 | 0.1Hz | 700 | Immediately Tuning _
Frequency B
Model Following Control
Pn147 2 | Speed Feedforward 0 to 10000 0.1% 1000 Immediately Tuning _
Compensation
Pn148 2 g;?n'v'(’de' Following Control | 144550000 | 0.1/ 500 | Immediately Tuning _
Pn149 o | 2nd Model Following Control | 554455000 | 019% | 1000 | Immediately Tuning _
Gain Compensation
Pn14A o | Vibration Suppression 2 10102000 | 0.1Hz | 800 | Immediately Tuning _
Frequency
Pn14B o | Vibration Suppression 2 10101000 | 1% 100 | Immediately Tuning _
Compensation
10-10
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10 List of Parameters

(cont'd)
Parameter | . Setting g Factory When A Reference
No. Sle NENTE Range i Setting Enabled ez Section
2 | Control Related Switch 0000 to 0011 — 0011 After restart Tuning -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
. . Reference
Maodel Following Control Type Selection Section
0 | Model Following Comntrol 1 331,
1 541,
Model Following Comnirol 2 551
Pn14F -
: ) Reference
Tuning-less Type Selection Section
0] Tuning-less type 1 519
1 Tuning-less type 2
Reserved (Do not change.)
Reserved (Do not change_)
5.3.1,
Anti-Resonance Control - - 5.4.1,
2 Related Switch 0000 to 0011 _ 0010 Immediately Tuning 551
5.7.1
4th 3rd 2nd 1st
digit digit digit digit
n.O IT
Anti-Resonance Control Selection
n] Dges not use anti-resonance control.
Pn160 1 Uses anti-resonance control.
Anti-Resonance Control Adjustment Selection
0 Does not adyust anti-resonance control automatically using whbity funchion.
1 Adjusts anhi-resonance contrel automatically using ubhity functon.
Reserved (Do not change.)
Resarved (Do not change.)
Pn161 2 | Anti-Resonance Frequency 10 to 20000 0.1Hz 1000 Immediately Tuning —
Pn162 o | Anti-Resonance Gain 1101000 1% 100 | Immediately Tuning _
Compensation
Pn163 2 égit:]'Resonance Damping 0 to 300 1% 0 Immediately Tuning _
Pn164 2 Anti-Resonance Filter Time -1000 to 0.01 ms 0 Immediately Tuning
Constant 1 Compensation 1000 ' -
Anti-Resonance Filter Time -1000 to . .
Pn165 2 Constant 2 Compensation 1000 0.01 ms 0 Immediately Tuning —
10-11
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10 List of Parameters

(cont'd)
Parameter | . Setting g Factory When R Reference
No. S NETIE Range Sl Setting Enabled ClEEsiiEE Section
o | Tuning-less Function Related | 00440 2411 B 1401 B _ B
Switch
dth 3rd 2nd 1st
digit digit digit digit
n.J OO ]
. - . When L Reference
Tuning-less Function Selection Enabled Classification Section
0 Dhsables tuming-less function. _
— - - A fter rastart Setup 5.2
1 Enables tuning-less function.
. When D Reference
Pn170 Confrol Method during Speed Control Enabled Classification | “'c ~ .
0 | Uses as speed control.
4 |Uses as speed control and uses the host controller for After restart Setup 5.2
posifion contrel.
P When . ! Reference
Rigidity Level Enabled Classification Section
Oto4 | Sets rigidity level Immediately Setup 52
When P Reference
Load Level Enabled Classification Secton
Dto2 | Sets load level Immediataly Setup 52
Pn205 2 | Multiturn Limit Setting 0 to 65535 lrev 65535 After restart Setup 4.75
o | Position Control Function 0000t02210 |  _ 0010 | After restart Setup _
Switch
dth 3rd 2nd 1st
digit digit digrt digit
n. ]
Reserved (Do not change.)
Reserved (Do not change.)
Pn207 Reserved (Do not change.)
; Reference
/COIN Output Timing Section
] Chatputs when the position error absoluts vahe 15 the same or lass than the
posittomng completed wadth (Pn522).
1 Chatputs when the positon error absolute vahoe 15 the same or less than the
posittomng completed wadth (Pn522), and the reference after position reference 486
filtermg 15 .
2 Chatputs when the posihon ervor absolute valoe 15 the same or lass than the
posithomng completed wadth (Pn$22), and the posihon reference mput 15 .
Pn20A 4 |Maker setting Do not change.
Electronic Gear Ratio 1lto
Pn20E 4 (Numerator) 1073741824 4 After restart Setup 14
Electronic Gear Ratio 1to o
Pn210 4 (Denominator) 1073741824 1 After restart Setup
16 to
Pn212 4 | Encoder Output Pulses 1073741824 1P/rev 2048 After restart Setup 445
10-12
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10 List of Parameters

(cont'd)
Parameter | .. Setting " Factory When N Reference
No. Sle NENTE Range i Setting Enabled ez Section
Pn22A Maker setting Do not change.
Position Control Expanded | 50150001 | — 0000 | After reset Setup 586
Function Switch
4th 3rd 2nd 1st
digit digit digit digit
n.10 0O T
Backlash Compensation Direction
Pn230 a Compensates with a reference i the forward dwection.
1 Compensates with a reference m the reverse direction.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
. 500000t0 | O :
Pn231 Backlash Compensation Value 500000 reference 0 Immediately Setup 5.8.6
unit
Pn233 Backlash Compensation Time |, 65536 | 0,01 ms 0 Immediately Setup 586
Constant
Pn281 Maker setting Do not change.
Pn304 JOG Speed 0 to 10000 1 min? 500 Immediately Setup 6.3
Pn305 Soft Start Acceleration Time 0 to 10000 1ms 0 Immediately Setup "
Pn306 Soft Start Deceleration Time 0 to 10000 1ms 0 Immediately Setup

*1. Fordetails, refer to 8 MECHATROLINK-II Commands.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. 2 NEE Range TS Setting Enabled ClessiiEEie Section
2 | Vibration Detection Switch 0000 to 0002 — 0000 Immediately Setup _
dth 3rd 2nd 1st
digit digit digit digit
n. ]
. . ) Reference
Wibration Detection Selection Section
] Dioes not detect vibration.
Pn310 1 Cutputs warning (A 911) when vibration 15 detected. 6.15
2 Chutputs alarm (A.520) when vibration 15 detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Vibration Detection 0 . .
Pn311 2 Sensibility 50 to 500 1% 100 Immediately Tuning 6.15
Pn312 2 | Vibration Detection Level 0 to 5000 1 min? 50 Immediately Tuning
Pn324 o |Momentof Inertia Calculating | g, 20000 | 196 300 | Immediately Setup 5.3.2
Start Level
Pn401 2 Torque Reference Filter Time 01065535 | 001ms 100 Immediately Tuning 593
Constant
Pn402 2 | Forward Torque Limit 0to 800 1% 800 Immediately Setup
46.1
Pn403 2 | Reverse Torque Limit 0to 800 1% 800 Immediately Setup
Pn404 2 | Forward External Torque Limit 0 to 800 1% 100 Immediately Setup 162
Pn405 2 | Reverse External Torque Limit | 0 to 800 1% 100 Immediately Setup o
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 Immediately Setup 432
Pn407 2 g%ietfo'l-'m't during Torque 01010000 | 1mint | 10000 | Immediately Setup 4838
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10 List of Parameters

(cont'd)
Parameter | . Setting g Factory When A Reference
No. S NEIS Range St Setting Enabled IR Section
2 Torque Related Function 0000 to 1111 B 0000 B B B
Switch
4th 3rd 2nd st
digit digit digit digit
n.00 01 []
; - When . ! Reference
1st Step Notch Filter Selection Enabled Classification Section
D HiA -
— - Immediately Setup 5073
1 Uses lst step notch filter for torque reference.
. . When . ) Reference
Speed Limit Selection Enabled Classification Section
Pn408 0 Uses the smaller of the maximum motor speed and
the value of Pod07 as the speed lumit value.
— - - - After restart Setup 488
1 Uses the smaller of the overspeed detection speed
and the value of Pn407 as the speed lomat value.
. - When . . Reference
2nd Step Motch Filter Selection Enabled Classification Secion
0 MNiA L _
Immediately Setup 503
1 Usas ?nd step noteh filter for torque referenca.
. . . . When . . Reference
Friction Compensation Function Selection Enabled Classification Cection
0 Disables fmehon compensation fumetion. _
- Immediately Setup 582
1 Enables frnchon compensation funchion.
Pn409 2 | 1st Notch Filter Frequency 50 to 5000 1Hz 5000 Immediately Tuning
Pn40A 2 | 1st Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning
Pn40B 2 | 1st Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
Pn40C 2 | 2nd Notch Filter Frequency 50 to 5000 1Hz 5000 Immediately Tuning
Pn40D 2 | 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning 593
Pn40E 2 | 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
Pn40F 9 |2nd Step 2nd Torque 100105000 | 1Hz | 5000 | Immediately Tuning
Reference Filter Frequency
2nd Step 2nd Torque . .
Pn410 2 Reference Filter Q Value 50 to 100 0.01 50 Immediately Tuning
Pn412 o | 1stStep 2nd Torque Reference | 4, 5535 | go1ms | 100 | Immediately Tuning 5.8.1
Filter Time Constant
Pn415 Reserved (Do not change.) — - 0 — — _
Pn423 2 | Reserved (Do not change.) - — 0000 — — —
Pn424 o | Torque Limitat Main Circuit | 44, 149 1% 50 | Immediately Setup
\oltage Drop 137
Release Time for Torque Limit : -
Pn425 2 at Main Circuit Voltage Drop 0 to 1000 1ms 100 Immediately Setup
Pn456 o |Sweep Torque Reference 1t0 800 1% 15 Immediately Tuning 6.18
Amplitude
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. ez NELTE Range Il Setting Enabled clesaiietion Section
Notch Filter Adjustment 521
2 - J 0000 to 0101 _ 0101 Immediately Tuning 5.3.1
Switch
55.1
4th 3rd 2nd 1st
digit digit digit digit
n.J ] T
Motch Filter Adjustment Selection 1
i Dioes not adjust 1st step notch filter automatically uwsing utihiy furction.
Pn460 1 Adjust 1st step noteh filter automatically wsing utility funetion.
Reserved (Do not change.)
Motch Filter Adjustment Selection 2
o Does not adjust 2nd step noteh filter automatically usmg wihility finction.
1 Adjust Ind step noteh filter automatically using uhhity function.
Reserved (Do not change. )
Pn501 2 | Zero Clamp Level 0 to 10000 1 min? 10 Immediately Setup _
Pn502 2 | Rotation Detection Level 1 to 10000 1 min? 20 Immediately Setup 483
Speed Coincidence Signal -1 .
Pn503 2 Output Width 0to 100 1 min 10 Immediately Setup 485
Pn506 o | Lock Reference - Servo OFF 0to50 10 ms 0 Immediately Setup
Delay Time
Lock Reference Output .t ;
Pn507 2 Speed Level 0 to 10000 1 min 100 Immediately Setup 434
Waiting Time for Lock ;
Pn508 2 Signal When Motor Running 10 to 100 10 ms 50 Immediately Setup
Pn509 o | Instantaneous Power Cut 20101000 | 1ms 20 | Immediately Setup 436
Hold time
10-16
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10 List of Parameters

(cont'd)

Parameter
No.

Size

Name

Setting Ultftis Factory When
Range Setting Enabled

Classification

Reference
Section

Pn50A

Input Signal Selection 1 0000 to FFF1 — 1881 After restart

Setup

4th 3rd 2nd 1st
digit digit digit digit
n. 1

Reserved (Do not change_)

Reserved (Do not change.)

Reserved (Do not change.)

P-OT Signal Mapping (Forward run prohibited when OFF {open))

Reference
Section

Forward run allowed when CN1-13 mput signal 15 ON (closed).

Forward mun allowed when CH1-7 mnput signal 1= ON (closed).

Forward run allowed when CH1-8 imput signal 15 ON (closed).

Forward mun allowed when CH1-9 input signal 1= ON (closed).

Forward run allowed when CN1-10 mput signal 15 ON (closed).

Forward run allowed when CH1-11 input signal 15 ON (closed).

Forward run allowed when CN1-12 mput signal 15 ON (closed).

Forward run prohibited.

Forward run allowed.

Forward run allowed when CN1-13 input signal 15 OFF (open).

Forward run allowed when CN1-7 mput signal 15 OFF (open).

Forward run allowed when CH1-8 input signal 1= OFF (open).

Forward run allowed when CN1-9 mput signal 15 OFF (open).

Forward run allowed when CN1-10 input signal 15 OFF (open).

Forward run allowed when CN1-11 input signal 15 OFF (open).

Mmoo E|lo|e|~| | ;| & w|rk] <o

Forward run allowed when CH1-12 input signal 15 OFF (open).
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. S Name Range units Setting Enabled SEssiigEn Section
2 | Input Signal Selection 2 0000 to FFFF _ 8882 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.00 00 ]
N-OT Signal Mapping (Reverse run prohibited when OFF [open)) Rgemm
] Eeverse mm allowed when CN1-13 input signal 1s ON (closed).
1 Eeverse mm allowed when CN1-7 input signal 15 ON (closed).
2 Eeverse mm allowed when CN1-8 input signal 15 ON (closed).
3 Eeverse mm allowed when CN1-9 input signal 15 ON (closed) .
4 Eeverse mm allowed when CN1-10 input signal 1s ON (closed).
5 Eeverse mm allowed when CN1-11 input signal i= ON (closed).
] Eeverse mm allowed when CN1-12 input signal is ON (closed).
T Eeverse mn prolbited.
= 432
a Eeverse mm allowed.
9 Reverse mm allowed when CN1-13 input signal 15 OFF (open).
A Eeverse mm allowed when CN1-7 input signal 15 OFF (open).
B Eeverse mm allowed when CN1-8 input signal 15 OFF (open).
C Eeverse mm allowed when CN1-9 input signal 15 OFF (open).
D Feverse mm allowed when CN1-10 input signal 15 OFF (open).
E Feverse mm allowed when CN1-11 input signal 1s OFF (open).
F Feverse mm allowed when CN1-12 input signal 15 OFF (open).
Pn50B Reserved (Do not change.)
/P-CL Signal Mapping (Torgue Limit when ON (closed)) Refeence
o Active when CN1-13 input signal 15 ON (closed).
1 Active when CN1-7 mput signal 15 ON {closed).
2 Active when CN1-8 mput signal 15 ON {closed).
3 Active when CN1-9 mput signal 15 ON (closed).
4 Active when CN1-10 mput siznal 15 ON (closed).
5 Active when CN1-11 mput signal 15 ON (closed).
] Active when CN1-12 input siznal 15 ON (closed).
T Always active (fixed).
- 462
] Not active (fixed).
9 Active when CN1-13 input signal 15 OFF (open).
A Active when CN1-7 input signal 15 OFF (open).
B Active when CN1-8 mput signal 15 OFF (open).
cC Active when CN1-9 mput signal 15 OFF (open).
o Active when CN1-10 mput signal 15 OFF (open).
E Active when CN1-11 mput signal 15 OFF (open).
F Active when CN1-12 mput siznal 15 OFF (open).
IN-CL Signal Mapping (Torgue Limit when ON (closed)) Reterence
OtoF | Same as /P-CL =ignal mappmg 462
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10 List of Parameters

(cont'd)
Parameter | .. Setting " Factory When N Reference
No. Sle NENTE Range i Setting Enabled ez Section
2 | Output Signal Selection 1 0000 to 3333 — 0000 After restart Setup —
4th 3rd Znd 1st
digit digit digit digit
n.O]
A - . . Reference
Positioning Completion Signal Mapping (/COIN) Section
D Disabled (the above signal 15 not used.)
1 Outputs the signal from CN1-1, ? output termanal 186
2 Chutputs the signal from CN1-23, 24 output terminal. o
3 Outputs the signal from CN1-25, 26 oufput terminal.
Pn50E
Speed Coincidence Detection Signal Mapping (/V-CMP) Reference
Dto3 | Same as (CODY Signal Mapping. 485
- . - . Reference
Servomotor Rotation Detection Signal Mapping (ITGOMN) Gection
Oto3 | Same as (COIN Signal Mappmg. 483
Servo Ready Signal Mapping (/S-RDY) TIIEE
Section
Dto3 | Same as (CODY Signal Mapping. 4584
2 | Output Signal Selection 2 ‘ 0000 to 3333 ‘ _ ‘ 0100 ‘ After restart Setup _
4th 3rd Znd 1st
digit digit digit digit
n.
P : ; . Reference
Torgue Limit Detection Signal Mapping (/CLT) Cection
0 Dhsabled (the above signal 15 not used.)
1 Outputs the signal from CN1-1, 2 cutput terminal 463
2 Outputs the signal from CN1-23, 24 putput terminal. T
3 Ohutputs the signal from CN1-25, 26 output terminal.
Pn50F
. . ; . Reference
Speed Limit Detection Signal Mapping (/AVLT) Section
Oto3 | Same as [CLT Signal Mapping. 488
- . Reference
Brake Signal Mapping (/BK) Saction
Oto3 |Sameas 'CLT Signal Mapping. 434
. . . Reference
Warmning Signal Mapping (/WARN) Saction
Oto3 | Same as (CLT Signal Mappmg. 482
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. slez NEE Range il Setting Enabled Classification Section
2 | Output Signal Selection 3 0000 to 0333 — 0000 After restart Setup _
4th 3rd 2nd 1st
digit digit digit digit
n.0d0 OO0 1 LE
Near Signal Mapping (/NEAR) T
Section
0 Dizabled {the above signal 15 not used )
PN510 1 Outputs the signal from CN1-1, 2 terminal. 487
2 Cutputs the signal from CH1-23, 24 terminal
3 Cratputs the signal from CH1-25, 26 terminal

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)
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10 List of Parameters

(cont'd)

Parameter
No.

Size

Name

Setting " Factory
Range L Setting

When
Enabled

Classification

Reference
Section

Pn511

2 | Input Signal Selection 5

0000 to FFFF — 6543

After restart

Setup

331

4th 3rd 2nd

1st

digit digit digit digit

n.OO0O

Homing Deceleration Switch Signal Mapping (/DEC)

0

Active when CN1-13 input signal is ON (closed).

-

Active when CN1-7 mput signal is ON (closed).

Active when CN1-8 mput signal is ON (closed).

Active when CN1-9 mput signal is ON (closed).

Active when CNI-10 inpat signal is ON (closed).

Active when CN1-11 input signal is ON (closed).

Active when CNI-12 input signal is ON (closed).

Not active (fixed).

Active when CN1-13 input signal is OFF (open).

Active when CNI-7 imput signal is OFF (open).

Active when CN1-8 mput signal is OFF (open).

Active when CNI-9 input signal is OFF (open).

Active when CN1-10 input signal is OFF (open).

Active when CNI-11 input signal is OFF (open).

MmMMoD|IO|D|(>|lo|~vN|lao|n|bs|lw|Nn

Active when CNI-12 input signal is OFF (open).

Extemal Latch Signal Mapping (/EXT1)

Active when CNI-10 input signal is ON (closed).

Active when CNI-11 input signal is ON (closed).

Active when CN1-12 input signal is ON (closed).

Not active (fixed).

Active when CN1-10 signal is OFF (open).

Active when CNI-11 signal is OFF (open).

MIM|OD|~N (|0 |da

Active when CN1-12 signal is OFF (open).

0o
o

og
Ow

Not active (fixed).

Extemal Latch 2 Signal Mapping (/EXT2)

OtoC I Same as /EXTI signal mapping.

Extemal Latch 3 Signal Mapping (/EXT3)

0toC I Same as /EXT] signal mapping.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. 2 NEE Range TS Setting Enabled ClessiiEEie Section
2 | Output Signal Inverse Setting | 0000 to 0111 — 0000 After restart Setup 3.3.2
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 1 T
Output Signal Inversion for CN1-1 or -2 Terminal
1] Does not inverse outputs.
1 Inverses outputs.
Pn512 Output Signal Inversion for CN1-23 or -24 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-25 or -26 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
Pn517 2 | Reserved (Do not change.) - ‘ - ‘ 0000 ‘ - - -
Pn51B 4 | Maker setting Do not change.
Pn51E o | Excessive Position Error 10t0 100 1% 100 | Immediately Setup 9.2.1
Warning Level
Pn520 4 | Bxcessive Position Error Lt eference | 5242880 | Immediatel Setu >14
Alarm Level 1073741823 | 0 Y P 9.11
Oto !
Pn522 4 | Positioning Completed Width 1073741824 refSLeirt]ce 7 Immediately Setup 4.8.6
1to !
Pn524 4 | NEAR Signal Width 1073741824 refs;]ei?ce 1073741824 | Immediately Setup 4.8.7
Excessive Position Error 1to !
Pn526 4 Alarm Level at Servo ON 1073741823 refSLei?ce 5242880 | Immediately Setup
Excessive Position Error 0 : 5.14
Pn528 2 Warning Level at Servo ON 10 to 100 1% 100 Immediately Setup
Pn529 2 g‘;\?‘*d Limit Level at Servo 01010000 | 1mint | 10000 | Immediately Setup
Pn52A 2| Maker setting Do not change.
Pn52B 2 | Overload Warning Level 1to 100 1% 20 Immediately Setup
Derating of Base Current at 0 438
Pn52C 2 Detecting Overload of Motor 10to 100 1% 100 After restart Setup
Pn52D Reserved (Do not change.) - - 50 - - -
Pn52F 2 | Reserved (Do not change.) — — OFFF — — -
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10 List of Parameters

(cont'd)
Parameter | .. Setting " Factory When N Reference
No. Sle NENTE Range i Setting Enabled ez Section
Program JOG Operation .
2 Related Switch 0000 to 0005 — 0000 Immediately Setup 6.5
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Program JOG Operation Switch
0 (Warting tome Pn535 — Forward movement Pn531) = Number of movements Pn3l6
1 (Watting tume Pn535 — Reverse movement Pn531) * Number of movements Pn536
2 (Waiting time Pn53% — Forward movement Pn$31) * Number of movements Pn3i6
(Waiting time Pn535 — Reverse movement Pn$31) ¥ Number of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn331) % Number of movements Pn536
(Waiting ttme Pn535 — Forward movement Pn331) = Number of movements Pniié
4 (Warting ttme Pn535 — Forward movement Pn531 — Waiting time Pn3535
Feverse movement Pn531) * Number of movements Pn536
5 (Watting tume Pn535 — Reverse movement Pn331 — Waiting time Po335
Forward movement Pn331) % Number of movements Pn336
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1
Program JOG Movement 1to .
Pn531 4 Distance 1073741824 refS:]eirt'lce 32768 Immediately Setup
Pn533 2 g{)%%gam JOG Movement 11010000 | 1mint | 500 | Immediately Setup
- 6.5
Pn534 2 Program JOG Acceleratlon/ 2 to 10000 1ms 100 Immediately Setup
Deceleration Time
Pn535 2 | Program JOG Waiting Time 0 to 10000 1ms 100 Immediately Setup
Number of Times of Program : :
Pn536 2 JOG Movement 0 to 1000 1time 1 Immediately Setup
Analog Monitor 1 Offset -10000 to .
Pn550 2 Voltage 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset -10000 to .
Pn551 2 Voltage 10000 0.1V 0 Immediately Setup i
Analog Monitor -10000 to . o
Pn552 2 o 100 Immediatel Setu
Magnification (x1) 10000 %001 y P
Analog Monitor -10000 to :
Pn553 2 o 100 Immediatel Setu
Magnification (x2) 10000 x0.01 y P
Remained Vibration 0 :
Pn560 2 Detection Width 1to 3000 0.1% 400 Immediately Setup 5.7.1
Pn561 2 | Overshoot Detection Level 010100 1% 100 Immediately Setup gii
Depends on
Regenerative Resistor DRIVER .
Pn600 2 g %o g 10W 0 Immediately Setup 3.7.2
Capacity Capacity
Pn601 2 | Reserved (Do not change.) - - 0 - - -

*2. Normally setto "0." When using a regenerative resistor, set the capacity (W) of the regenerative resistor.
*3. The upper limitis the maximum output capacity (W) of the DRIVER.
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10 List of Parameters

(cont'd)
Parameter | . Setting g Factory When R Reference
No. S AN Range Sl Setting Enabled L Section
2 | Communications Control - - 0040 Immediately Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.C]
MECHATROLINK-Il Communications Check Mask (for debug)
1] Mo maszk
1 Ignores MECHATROLINE communications ervor (A E60).
2 Igmores WDT error (A E50).
3 Ignores both MECHATROLINK commumications error (A E60) and WDT error (A E50).
Waming Check Mask
Pn800 0 No mask
1 Ignores data setting warning (4 94007
2 Ignores command wammg {4 9500).
3 Ignores both data setiing warning (A.94[0) and command warming (A.3500).
4 Ignores commumeations warning (A 9607
5 Igmores both data sethng warning (A.9400) and commumeations warnang (A 9600},
] Ignores both command warmng (A .9500) and commumnications warning (A 3601).
il Ignores data setting warning (4 9400), command waming (4 9500) and commmmcations warning
(A.9s00).
Reserved (Do not change.)
Reserved (Do not change.)
Application Function Select 6 .
2 - - 0003 Immediatel Setu 433
(Software LS) y p
4th 3rd 2nd 1st
digit digit digit digit
n. 10101
Software Limit Function
1] Enables forward and reverse software it
1 Disables forward software limit.
2 Diisables reverse software limit.
Pn801 Disables software limit in both directions.
Resered (Do not change.)
Software Limit for Reference
] Disables software limit for reference.
1 Enables software limit for reference.
Resened (Do not change.)
1
Pn803 2 | Origin Range 0 to 250 reference 10 Immediately Setup *1
unit
1. For details, refer to 8 MECHATROLINK-II Commands.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When o Reference
No. 2 DTS Range Sl Setting Enabled Cleelizilan Section
-1073741823 1
Pn804 4 | Forward Software Limit to reference | 1073741823 | Immediately Setup
1073741823 unit
433
-1073741823 1
Pn806 4 | Reverse Software Limit to reference | -1073741823 | Immediately Setup
1073741823 unit
. -1073741823 1
Pn808 4 é?fizltme Encoder Origin to reference 0 Immediately™ Setup 417
1073741823 unit
IstLi Accelerati 10000
Pn80A 2 CSt Inear Acceleration 11065535 | rfeference | 100 | jmmediately™ Setup *1
onstant "
unit/s
ond Li Accelerati 10000
Pn8oB 2 |2nd Linear Acceleration 1to65535 | reference | 100 | Immediately’® Setup "1
Constant 02
unit/s
Acceleration Constant 100
- *5 *
Pn80C 2 Switching Speed 0 to 65535 refer_ence 0 Immediately Setup 1
unit/s
1stLi Decelerafi 10000
pngop | 2 |LstLinearDeceleration 11065535 | reference | 100 | immediately™ Setup "1
Constant )
unit/s
ond Li Decelerafi 10000
Pn8OE 2 | 2ndLinear Deceleration 11065535 | reference | 100 | Immediately™® Setup "1
Constant )
unit/s
Deceleration Constant 100
- *5 *
Pn80F 2 Switching Speed 0 to 65535 refer_ence 0 Immediately Setup 1
unit/s
Exponential Function 100
- *6 *
FEY 2| Acceleration/Deceleration Bias | ° © 69935 rel]‘t:]rii;l;e 0 Immediately Setup 1
Exponential Function
Pn811 2 | Acceleration/Deceleration 0to 5100 0.1 ms 0 Immediately*e Setup *1
Time Constant
Pn812 2 | Movement Average Time 0to 5100 0.1 ms 0 Immediately*e Setup *1
. . -1073741823 1
Pn814 4 E')[‘ti'r:;f‘;g'sggrﬁ?;‘ce for to reference | 100 | Immediately Setup "1
g 1073741823 | unit
*1. For details, referto § MECHATROLINK-II Commands.
*4. Available after the SENS_ON command is input.
*5. Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the
output during operation.
*6. The settings are updated only if the sending of the reference has been stopped (DEN is set to 1).
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. 2 NEE Range Sl Setting Enabled ClessiiEEi Section
2 | Homing Mode Setting - - 0000 Immediately Setup *1
4th  3rd 2nd st
digit digit digit digit
n. 1 00 OO Ii
Homing Diredtion
0 Forward
1 Reverse
Pn816
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
100
Pn817"’ 2 | Homing Approach Speed 1 01065535 | reference 50 Immediately™® Setup *1
unit/s
100
Png818”8 2 | Homing Approach Speed 2 0 to 65535 reference 5 Immediately™ Setup *1
unit/s
. . -1073741823 1
Pn819 4 Elgr?qli;ll'ravel Distance for to reference 100 Immediately Setup *1
g 1073741823 |  unit
*x1. For details, refer to § MECHATROLINK-II Commands .
*5.  Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the
output during operation.
*x7. The set value of Pn842 is valid when the set value of Pn817 is 0. Software version 0023 or higher is
required to use Pn842.
*8.  The setvalue of Pn844 is valid when the set value of Pn818 is 0. Software version 0023 or higher is

required to use Pn844.
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10 List of Parameters

(cont'd)
Parameter | .. Setting " Factory When N Reference
No. Sle NENTE Range i Setting Enabled ez Section
2 | Input Signal Monitor Selection - - 0000 Immediately Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.OJ0 O |.|_.L
1012 Signal Mapping
0 Mo mapping
1 Muomitors CNI-13 input terminal.
2 Muomitors CN1-7 input terminal.
3 Muomitors CN1-8 input terminal.
4 Monitors CNI-9 input terminal.
5 Muomitors CNI-10 input terminal.
Pn81E ] Muonitors CNI-11 input terminal.
7 Monitors CNI-12 input terminal.
1013 Signal Mapping
Dto7 | Same as 102 signal mapping.
1014 Signal Mapping
D07 | Same as 102 signal mapping.
1015 Signal Mapping
Dto7 |Same as T02 signal mapping.
2 ‘ Command Data Allocation ‘ - - ‘ 0000 ‘ After restart Setup *1
dth 3rd 2nd 1st
digit digit digit digit
n.J 0 O] It
Option Field Allocation
0 nsables OPTION bit allocation.
1 Enables OFTION bit allocation.
Pn81F
Position Control Command TFF/TLIM Function Allocation
0 Drisables allocation.
1 Enables allocation.
Reserved (Do not change.)
Reserved (Do not change. )
. -2147483648 1
Pn820 4 ;(;leard Latching Allowable to reference 0 Immediately Setup *1
2147483647 unit
. -2147483648 1
Pn822 4 iﬁ;/:rse Latching Allowable to reference 0 Immediately Setup *1
2147483647 unit

*1.
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10 List of Parameters

(cont'd)
Parargtater Size Name ?grt]igg Units ';aei:?nré E\:]V;]tjg d Classification Rggteigge
Option Monitor 1 Selection - -
0000H Motor rotating speed _ -
[1000000H/overspeed detection position]
0001H [Slpoeggorg{)eljig\sgrspeed detection position]
0002H | Torque [1000000H/max. torque]
0003H | Position error (lower 32 bits) [reference unit]
0004H | Position error (upper 32 bits) [reference unit]
0005H | System reserved
0006H | System reserved
000AH | Encoder count (lower 32 bits) [reference unit]
000BH | Encoder count (upper 32 bits) [reference unit]
000CH | FPG count (lower 32 bits) [reference unit]
000DH | FPG count (upper 32 bits) [reference unit]
0010H | Un00O: Motor rotating speed [min™]
0011H |Un0O1: Speed reference [min™]
0012H | Un002: Torque reference [%]
0013H Un003: Rotatign.al angl_e 1 (er]coder pulses from
Pn824 2 the phase-Z origin: decimal display) 0000 Immediately Setup *]
0014H |Un004: Rotational angle 2 [deg]
0015H | Un0O05: Input signal monitor
0016H | Un006: Output signal monitor
0017H | Un007: Input position reference speed [min}]
0018H | Un008: Position error [reference unit]
0019H | Un009: Accumulated load ratio [%0]
001AH | UnOOA: Regenerative load ratio [%]
001BH | UnO0OB: DB resistance consumption power [%]
001CH | UnOOC: Input reference counter [reference unit]
001DH | Un0O0D: Feedback pulse counter [encoder pulse]
001EH Un0OE: Fully-closed loop feedba_ck pulse
counter [external encoder resolution]
001FH | System reserved
0023H | Primary multi-turn data [Rev]
0024H | Primary incremental data [pulse]
0027H | Un022: Installation environment monitor [%]
0080H Previous value of latched feedback position
(LPOS) [encoder pulse]
Option Monitor 2 Selection ‘ - ‘ - 0000 Immediately Setup *1
Png25 2 | 0000H _ _ _
to Same as Option Monitor 1 Selection. - -
0080H
*1.  For details, refer to § MECHATROLINK-II Commands.
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10 List of Parameters

(cont'd)
Parameter | .. Setting " Factory When N Reference
No. S NEIS Range L Setting Enabled IR Section
Li Deceleration C 1 10000 ref-
Pn827 2 inear Deceleration Constant 110 65535 erence 100 Immediately’S Setup x
for Stopping .0
unit/s
SVOFF Waiting Time
Pn829 2 | (SVOFF at deceleration to 0 to 65535 10 ms 0 Immediately™ Setup *]
stop)
2 | Option Field Allocation 1 0000 to 1E1E - 1813 After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 1 O]
0 to E | ACCFIL bit position
0 Drisables ACCFIL bit allocation.
Pn82A
1 Enables ACCFIL bit allocation.
0 to E |GSEL hilpu:{iliun
0 Drisables GSEL bit allocation.
1 Enables GSEL bit allocation.
2 | Option Field Allocation 2 ‘ 0000 to 1F1F ‘ - ‘ 1D1C ‘ After restart Setup *1
ath ard 2nd st
digit digit digit digit
n. [0 O]
OtoF | V_PPI bit position
0 Disables ¥V PPI bit allocation.
Pn82B —
1 Enables V_PPI hit allocation.
DtoF [P _PI CLR hit position
0 Disables P_PI_CLE bit allocation.

Enables P_PI_CLR hit allocation.

*1.
*5.

For details, refer to § MECHATROLINK-II Commands.
Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the

output during operation.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. Size Name Range Units Setting Enabled Classification Section
2 | Option Field Allocation 3 0000 to 1F1F - 1F1E After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. [0 1
0to F |P_CL hit position
0 Dhsables P_CL it allocation.
Pn82C —
1 Enables P_CL bit allocation.
0 to F | N_CL hit positicn
0 Disables N_CL bit allocation.
1 Enables N_CL bit allocation.
2 | Option Field Allocation 4 ‘ 0000 to 1F1C ‘ - ‘ 0000 ‘ After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 101
0to C [BANK_SELI bit position
Pn82D 0 Disables BANK SELI hit allocation.
1 Enables BANE. SELI bit allocation.
0to F (LT DISABLE bit position
0 Disables LT DISABLE bat allocation,
1 Enables LT_DISABLE bit all ocation.
2 | Option Field Allocation 5 0000to1DIF| - [ 0000 | After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 00 O]
Reserved (Do not change.)
Pn82E

Reserved (Do not change.)

OtoD [OUT_SIGNAL bit position

] Disables OUT_SIGNAL bit allocation.

1 Enables OUT_SIGNAL bit allocation.

*1.

For details, refer to § MECHATROLINK-II Commands.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When o Reference
No. 2 DTS Range Sl Setting Enabled Cleelizilan Section
2 | Motion Setting 0000 to 0001 - 0000 After restart Setup *1
dth  3rd 2nd 1st
digit digit digit digit
n. 1 01 [] Ii
Linear Accel/Decel Constant Selection
0 Uses PnB0A 1o PnB0F and Pn827. (Setting of Pni34 1o PnB40 disabled)
Pn833 1 Uses PnB34 to PnB840, (Setting of Pn80A to PnBOF and Pn827 disabled)
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
10000
1st Linear Acceleration 1to . *
reference 5 *
Pn834 | 4 | Constant 2 20971520 rence | 100 | Immediately Setup '
unit/s
. . 10000
2nd Linear Acceleration lto . x5 .
Pt 4 | Constant 2 20971500 | reference | 100 | Immediately Setup !
unit/s
. 1
Acceleration Constant Oto . - .
Pn8ss 4| switching Speed 2 2007152000 | "EferenCe | 0| Immediately Setup !
1st Linear Deceleration lto 10000
reference i *5 *
P 4 Constant 2 20971520 . 100 Immediately Setup !
unit/s
2nd Linear Deceleration 1to 10000
reference i *5 *
FIIEEC 4 Constant 2 20971520 Y 100 Immediately Setup !
unit/s
. 1
Deceleration Constant Oto . 5
*1
Pn83E | 4 | switching Speed 2 2097152000 | "eferenCe | 0| Immediately Setup
Linear Deceleration 1to 10000
. reference i *5 *1
P 4| Constant 2 for Stopping 20971520 e 100 | Immediately Setup
unit/s
0to 100
Pn842"" 4 | Homing Approach Speed 12 reference 0 Immediately ™ Setup *1
20971520 .
unit/s
X . 0to 100 *
Pn844’8 4 | Homing Approach Speed 22 20971520 refer_enoe 0 Immediately *® Setup *]
unit/s
Pn850 2 | Latch Sequence Number 0to8 - Immediately Setup *1
Pn851 2 | Continuous Latch Count 0 to 255 - 0 Immediately Setup *1
*x1. For details, refer to § MECHATROLINK-II Commands.
*5. Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the
output during operation.
*x7. The setvalue of Pn842 is valid when the set value of Pn817 is 0. Software version 0023 or higher is
required to use Pn842.
*8. The setvalue of Pn844 is valid when the set value of Pn818 is 0. Software version 0023 or higher is

required to use Pn844.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When N Reference
No. Size Name Range Units Setting Enabled e Section
o |LatchSequence Signal 1104 | 555153333 | 0000 | Immediately Setup *
Setting
4th 3rd 2nd 1st
digit digit digit digit
n. 000
Latch sequence 1 signal selection.
0 Phase C
1 EXTI signal
2 EXT2 signal
3 EXT3 signal
Pn852
Latch sequence 2 signal selection.
0to3 | Same as latch sequence 1 signal selection.
Latch sequence 3 signal selection.
0to3 | Same as latch sequence 1 signal selection.
Latch sequence 4 signal selection.
Oto 3 | Same as latch sequence 1 signal selection,
o |LatchSequence Signal 5108 | 50,3333 | 0000 | Immediately Setup "
Setting
Ath  3rd 2nd qst
digit digit digit digit
n. (1010
Latch sequence 5 signal selection
0 Phase C
1 EXTI signal
2 EXT2 signal
EXT3 signal
Pn853
Latch sequence 6 signal selection.
0to3 | Same as latch sequence 5 signal selection.
Latch sequence 7 signal selection.
Dio3 | Same as latch sequence 5 signal selection.
Latch sequence & signal selection.
Oto 3 | Same as latch sequence 5 signal selection.
Pn880 2 Station _Address Manitor 40 to 5FH - 0 Immediately Setup -
(for maintenance, read only)
Setting Transmission Byte
Pn881 2 | Monitor [byte] 17,32 - 0 Immediately Setup -
(for maintenance, read only)

*1.

For details, refer to § MECHATROLINK-II Commands.
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10 List of Parameters

(cont'd)
Parameter | . Setting ] Factory When o Reference
No. S Name Range units Setting Enabled CEselieaen Section
Transmission Cycle Setting
Pn882 2 | Monitor [0.25 us] 0 to FFFFH — 0 Immediately Setup —
(for maintenance, read only)
Communications Cycle Setting
Monitor :
Pn883 2 [X transmission cycle] 0to 32 - 0 Immediately Setup -
(for maintenance, read only)
MECHATROLINK Receive
Pn88A 2 | Error Counter Monitor (for 0 to 65535 - 0 Immediately Setup -
maintenance, read only)
Command Data Monitor at
Pn890 to ; Oto . N
PRS9E 4 AIarm/\_Narnlng Occurs FFEFFEEFH - 0 Immediately Setup 1
(for maintenance, read only)
Response Data Monitor at
Pn8AO to - Oto . .
PRSAE 4 AIarm/Warnlng Occurs FFEFFEEFH - 0 Immediately Setup 1
(for maintenance, read only)
Pn900 2 | Parameter Bank Number 0to 16 - 0 After restart Setup *1
Pn901 2 Parameter Bank Member 0to 15 - 0 After restart Setup *1
Number
Pn902 to Parameter Bank Member 0000H to .
PN910 2| Definition 08FFH - 0 After restart Setup !
Pn920 to Parameter Bank Data (non- 0000H to B ; 1
Pn95F 2 volatile memory save disabled) FFFFH 0 Immediately Setup
*1. For details, refer to § MECHATROLINK-II Commands.
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10.2 Parameter Recording Table

Use the following table for recording parameters.

10 List of Parameters

Note: Pn10B, Pn170, and Pn408 have two kinds of digits: the digit which does not need the restart after changing the
set- tings and the digit which needs the restart. The underlined digits of the factory setting in the following table

show the digit which needs the restart.

Parameter ';ae(t::%g Name Ew;tﬁgd
Pn000 0000 Basic Function Select Switch 0 After restart
Pn001 0000 Application Function Select Switch 1 | After restart
Pn002 0000 Application Function Select Switch 2 | After restart
Pn006 0002 Application Function Select Switch 6 | Immediately
Pn007 0000 Application Function Select Switch 7 | Immediately
Pn008 4000 Application Function Select Switch 8 | After restart
Pn009 0010 Application Function Select Switch 9 | After restart
Pn00OB 0000 Application Function Select Switch B | After restart
Pn00C 0000 Application Function Select Switch C | After restart
Pn00OD 0000 Application Function Select Switch D | After restart
Pno81 0000 Maker setting -
Pn100 400 Speed Loop Gain Immediately
Pn101 2000 Speed Loop Integral Time Constant Immediately
Pn102 400 Position Loop Gain Immediately
Pn103 100 Moment of Inertia Ratio Immediately
Pn104 400 2nd Speed Loop Gain Immediately
PN105 2000 gtr;trj]tSpeed Loop Integral Time Con- Immediately
Pn106 400 2nd Position Loop Gain Immediately
Pn109 0 Feedforward Gain Immediately
Pn10A 0 Feedforward Filter Time Constant Immediately
PN10B 0000 ,SAV;\)I[i)tléﬁation Function for Gain Select B
Pn10C 200 Mode Switch (torque reference) Immediately
Pn10D 0 Mode Switch (speed reference) Immediately
Pn10E Mode Switch (acceleration) Immediately
Pn10F Mode Switch (position error) Immediately
Pn11F Position Integral Time Constant Immediately
Pn121 100 Friction Compensation Gain Immediately
Pn122 100 2nd Gain for Friction Compensation | Immediately
Pn123 0 Friction Compensation Coefficient Immediately
Pn124 0 (F:rgtr:rt;cé?igr?mpensation Frequency Immediately
PN125 100 E(r)ir?tion Compensation Gain Correc- Immediately
Pn131 0 Gain Switching Time 1 Immediately
Pn132 0 Gain Switching Time 2 Immediately
Pn135 0 Gain Switching Waiting Time 1 Immediately
Pn136 0 Gain Switching Waiting Time 2 Immediately
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10 List of Parameters

(cont'd)
Factory When
Parameter Setting Name Enabled
PNn139 0000 Aut.omatic Gain Changeover Related Immediately
Switch 1
Pn13D 2000 Current Gain Level Immediately
Pn140 0100 Mo_del Following Control Related Immediately
Switch
Pn141 500 Model Following Control Gain Immediately
Pn142 1000 Model_FoIIowing Control Gain Com- Immediately
pensation
Model Following Control Bias .
Pn143 1000 (Forward Direction) Immediately
Pn144 1000 Model Following Control Bias Immediately
(Reverse Direction)
Pn145 500 Vibration Suppression 1 Frequency A | Immediately
Pn146 700 Vibration Suppression 1 Frequency B | Immediately
PNn147 1000 Model Following Control Speed Immediately
Feedforward Compensation
Pn148 500 2nd Model Following Control Gain Immediately
PNn149 1000 2nd Model Following Control Gain Immediately
Compensation
Pn14A 800 Vibration Suppression 2 Frequency Immediately
Pn14B 100 ?i/(ljl:rJ]ratlon Suppression 2 Compensa- Immediately
Pn14F 0011 Control Related Switch After restart
PN160 0010 Ant_i-Resonance Control Related Immediately
Switch
Pn161 1000 Anti-Resonance Frequency Immediately
Pn162 100 Anti-Resonance Gain Compensation | Immediately
Pn163 0 Anti-Resonance Damping Gain Immediately
Pn164 0 Anti-Resonance Fi_Iter Time Con- Immediately
stant 1 Compensation
PN165 0 Anti-Resonance Fi_Iter Time Con- Immediately
stant 2 Compensation
Pn170 1401 Tuning-less Function Related Switch —
Pn205 65535 Multiturn Limit Setting After restart
Pn207 0010 Position Control Function Switch After restart
Pn20A 32768 Maker setting -
Pn20E 4 Electronic Gear Ratio (Numerator) After restart
Pn210 1 Electronic Gear Ratio (Denominator) | After restart
Pn212 2048 Encoder Output Pulses After restart
Pn22A 0000 Maker setting -
PN230 0000 Position Control Expanded Function After reset
Switch
Pn231 0 Backlash Compensation Value Immediately
Pn233 0 Backlash Compensation Time Con- Immediately
stant
Pn281 20 Maker setting -
Pn304 500 JOG Speed Immediately
Pn305 0 Soft Start Acceleration Time Immediately
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10 List of Parameters

(cont'd)
Parameter Fsi%t%g Name Ew;tﬁgd
Pn306 0 Soft Start Deceleration Time Immediately
Pn310 0000 Vibration Detection Switch Immediately
Pn311 100 Vibration Detection Sensibility Immediately
Pn312 50 Vibration Detection Level Immediately
Pn324 300 II\_/Ie?/rglent of Inertia Calculating Start Immediately
Pn401 100 Torque Reference Filter Time Immediately
Constant

Pn402 800 Forward Torque Limit Immediately
Pn403 800 Reverse Torque Limit Immediately
Pn404 100 Forward External Torque Limit Immediately
Pn405 100 Reverse External Torque Limit Immediately
Pn406 800 Emergency Stop Torque Immediately
Pn407 10000 Speed Limit during Torque Control Immediately
Pn408 0000 Torque Related Function Switch —

Pn409 5000 1st Notch Filter Frequency Immediately
Pn40A 70 1st Notch Filter Q Value Immediately
Pn40B 0 1st Notch Filter Depth Immediately
Pn40C 5000 2nd Notch Filter Frequency Immediately
Pn40D 70 2nd Notch Filter Q Value Immediately
Pn40E 0 2nd Notch Filter Depth Immediately
PNn40F 5000 lzi?équsjteer?cind Torque Reference Filter Immediately
PN410 50 én{j/aslheg) 2nd Torque Reference Filter Immediately
Pn412 100 #?:nset%poﬁggr']l;orque Reference Filter Immediately
Pn415 0 Reserved —

Pn423 0000 Reserved —

Pn424 50 B(;g(::)ue Limit at Main Circuit Voltage Immediately
Pn456 15 Sweep Torque Reference Amplitude | Immediately
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn501 10 Zero Clamp Level Immediately
Pn502 20 Rotation Detection Level Immediately
PN503 10 \S/\F/ﬁjiﬂ Coincidence Signal Output Immediately
PN506 0 'II_'?rrC1I; Reference - Servo OFF Delay Immediately
Pn507 100 Lock Reference Output Speed Level Immediately
Pn508 50 ‘,\’A"z'ttc')rr‘%z:]';‘ﬁ] ‘;‘“ Lock Signal When | | e diately
Pn509 20 Instantaneous Power Cut Hold Time | Immediately
Pn50A 1881 Input Signal Selection 1 After restart
Pn50B 8882 Input Signal Selection 2 After restart
Pn50E 0000 Output Signal Selection 1 After restart
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10 List of Parameters

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn50F 0100 Output Signal Selection 2 After restart
Pn510 0000 Output Signal Selection 3 After restart
Pn511 6543 Input Signal Selection 5 After restart
Pn512 0000 Output Signal Inverse Setting After restart
Pn517 0000 Reserved -
Pn51B 1000 Maker setting -
PNn51E 100 Excessive Position Error Warning Immediately
Level
PNn520 5242880 Excessive Position Error Alarm Immediately
Level
Pn522 7 Positioning Completed Width Immediately
Pn524 1073741824 NEAR Signal Width Immediately
Excessive Position Error Alarm :
Pn526 5242880 Level at Servo ON Immediately
Excessive Position Error Warning :
Pn528 100 Level at Servo ON Immediately
Pn529 10000 Speed Limit Level at Servo ON Immediately
Pn52A 20 Maker setting -
Pn52B 20 Overload Warning Level Immediately
PN52C 100 Derating of Base Current at Detecting After restart
Overload of Motor
Pn52D 50 Reserved -
Pn52F OFFF Reserved -
PNn530 0000 Program JOG Operation Related Immediately
Switch
Pn531 32768 Program JOG Movement Distance Immediately
Pn533 500 Program JOG Movement Speed Immediately
Pn534 100 P_rogra_lm JOG Acceleration/Decelera- Immediately
tion Time
Pn535 100 Program JOG Waiting Time Immediately
PN536 1 Number of Times of Program JOG Immediately
Movement
Pn550 0 Analog Monitor 1 Offset Voltage Immediately
Pn551 0 Analog Monitor 2 Offset \oltage Immediately
Pn552 100 Analog Monitor Magnification (x1) | Immediately
Pn553 100 Analog Monitor Magnification (x2) | Immediately
Pn560 400 Remained Vibration Detection Width | Immediately
Pn561 100 Overshoot Detection Level Immediately
Pn600 0 Regenerative Resistor Capacity Immediately
Pn601 0 Reserved -
Pn800 0040 Communications Control Immediately
Application Function Select 6 .
Pn801 0003 (Software LS) Immediately
Pn803 10 Origin Range Immediately
Pn804 1073741823 Forward Software Limit Immediately
Pn806 -1073741823 Reverse Software Limit Immediately
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10 List of Parameters

(cont'd)
Parameter Factory Name When Enabled
Setting
Pn808 0 Absolute Encoder Origin Offset Immedllately
*
Pn80A 100 1st Linear Acceleration Constant Imme*dzlately
Pn80B 100 2nd Linear Acceleration Constant Imme*dzlately
PN8OC 0 Acceleration Constant Switching Immediately
Speed %2
Pn80D 100 1st Linear Deceleration Constant Imme*dzlately
Pn80E 100 2nd Linear Deceleration Constant Imme*dzlately
PN8OE 0 Deceleration Constant Switching Immediately
Speed *2
PN810 0 Exponential Function Acceleration/ Immediately
Deceleration Bias %2
Exponential Function Acceleration/ Immediately
Pn811 0 S
Deceleration Time Constant %2
Pn812 0 Movement Average Time Imme*dzlately
Pn814 100 FingI_TrqveI Distance for External Immediately
Positioning %2
Pn816 0000 Homing Mode Setting 'mme*dz'ate'y
Pn817 50 Homing Approach Speed 1 Imme*dzlately
Pn818 5 Homing Approach Speed 2 Imme*dzlately
Pn819 100 Final Travel Distance for Homing Imme*dzlately
Pn81E 0000 Input Signal Monitor Selection Immediately
Pn81F 0000 Command Data Allocation After restart
Pn820 0 Forward Latching Allowable Area Immediately
Pn822 0 Reverse Latching Allowable Area Immediately
Pn824 0000 Option Monitor 1 Selection Immediately
Pn825 0000 Option Monitor 2 Selection Immediately
Pn827 100 Linear Deceleration Constant 1 for Immediately
Stopping *2
PN829 0 SVOFF Waiting Time (SVOFF at Immediately
deceleration to stop)
Pn82A 1813 Option Field Allocation 1 After restart
Pn82B 1D1C Option Field Allocation 2 After restart
Pn82C 1F1E Option Field Allocation 3 After restart
Pn82D 0000 Option Field Allocation 4 After restart
Pn82E 0000 Option Field Allocation 5 After restart
Pn833 0000 Motion Setting After restart
Pn834 100 1st Linear Acceleration Constant2 | Immediately*2
*1. Enabled after the SENS_ON is entered.
*x2. Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output

during operation.
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10 List of Parameters

(cont'd)
Factory When
Parameter | g ying Name Enabled
Pn836 100 2nd Linear Acceleration Constant 2 Imme*dzlately
Pn838 0 Acceleration Constant Switching Immediately
Speed 2 %2
Pn83A 100 1st Linear Deceleration Constant 2 Imme*dzlately
Pn83C 100 2nd Linear Deceleration Constant 2 Imme*dzlately
Pn83E 0 Deceleration Constant Switching Immediately
Speed 2 %2
Pn840 100 Linear Deceleration Constant 2 for Immediately
Stopping x2
Pn842 0 Homing Approach Speed 12 'mme*dz'ate'y
Pn844 0 Homing ApproachCreep Speed 22 Imme*dzlately
Pn850 0 Latch Sequence Number Immediately
Pn851 0 Continuous Latch Count Immediately
Pn852 0000 Latch Sequence Signal 1 to 4 Setting | Immediately
Pn853 0000 Latch Sequence Signal 5 to 8 Setting | Immediately
PN88o 0 Station Address Monitor Immediately
(for maintenance, read only)
Setting Transmission Byte Monitor .
Pl 0 [byte] (for maintenance, read only) Immediately
Transmission Cycle Setting Monitor
Pn882 0 [0.25 us] Immediately
(for maintenance, read only)
Communications Cycle Setting
Pn883 0 Monitor [x transmission cycle] Immediately
(for maintenance, read only)
MECHATROLINK Receive Error
Pn88A 0 Counter Monitor Immediately
(for maintenance, read only)
Command Data Monitor at Alarm/
FIEY 0 Warning Occurs Immediately
Pn89E :
(for maintenance, read only)
Response Data Monitor at Alarm/
P i 0 Warning Occurs Immediately
Pn8AE :
(for maintenance, read only)
Pn900 Parameter Bank Number After restart
Pn901 Parameter Bank Member Number After restart
frelz 0 Parameter Bank Member Definition After restart
Pn910
Pn920 to Parameter Bank Data (nonvolatile .
Pn95F 0 memory save disabled) Immediately
*2. Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output

during operation.
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