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Introduction
This manual describes information required for designing, testing, adjusting, and
maintaining LECYU 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

M-Il Model MECHATROLINK-III communications reference used for
driver interface

Servo ON Power to motor ON

Servo OFF Power to motor OFF

Base Block (BB) Power supply to motor is turned OFF by shutting off the base
current to the power transistor in the current amplifier.

Servo Lock A state in which the motor is stopped and is in position loop
with a position reference of 0.

Main Circuit Cable Cables which connect to the main circuit terminals, including

main circuit power supply cables, control power supply cables,
motor cables, and others.

Transmission Cycle The transmission cycle is the cycle in the MAC (Media Access
Control) layer. It is the communication cycle for physically
sending data to the transmission path. The transmission cycle
is unaffected bv the services oro- vided bv the application laver.

Communication Cycle The communication cycle is the cycle for application layer. The
communication cycle is set to an integral multiple of the
transmission cycle.

Synchronous Commands For commands of this type, commands are sent and response
(Classification S) are received every communication cycle.

The WDT (Watchdog Timer) in the frames are refreshed and
checked every communication cycle. Synchronous commands
can be used only during synchronous communications (Phase

3).
Asynchronous Commands For commands of this type, commands are sent and response
(Classification A) are received asynchronously to the communication 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.

Common Commands Commands that are common for MECHATROLINK-III
communications, independent of profiles

Servo Commands Commands that are defined in the standard servo profile and
specific to DRIVERs

Motion Commands IAmong servo commands, the following commands are called
motion commands.

INTERPOLATE, POSING, FEED, EX_FEED, EX_POSING,
ZRET, VELCTRL, TRQCTRL
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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*
MECHATROLINKI | 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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LECYU2-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. Outline

1.1 LECY Series DRIVERs

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 LECYU DRIVER for MECHATROLINK-111 communications reference.

| With front cover open |

LED indicator (CN)
Lights when the SERVOPACK normally receives
a CONNECT command.

Communications LED indicators (L1 and L2)
Indicates that data is being transmitted between
the DRIVER and the MECHATROLINK-III system.

Sertal number CNS5 Analog monitor connector
\ 1 / Used to monitor motor speed, torque reference, and other
DIP switch (S3) values through a special cable (YASKAWA CONTROL).
Used to set MECHATROLINK communications. ] Refer to 5.1.3 Monitoring Operation during Adjustment.
Refer to 4.1.1 Setting Switches S1, S2, and S3.
Panel display
H 4 Indicates the servo status with a seven-segment
;' LE? display.
Refer to 2.1.1 Status Display.
Rotary switches (S1 and S2) [Z00V]
Used to set MECHATROLINK station address. 00T} input voltage.
Refer to 4.1.1 Sefting Switches S1, 82, and S3. <+ Front cover
Nameplate (Found on side of DRIVER.) ) — @\\\ DRIVER model
Indicates the DRIVER model and ratings. Refer to 1.6 DRIVER Model Designation.
Charge indicator
Lights when the main circuit power supply is ﬁ
N and sieye st i dmg e e o AN PAYA 5 | ™ MECHATROLINK-11l communications connectors
:::upl(;‘c mo; m;;llf\‘/sER g evén af:Zrour\oé pgwn:r CHARGE A Connects MECHATROLINK-II1-supported devices.

i 3.5 Wiring MECHATROLINK-III Ci jcations.
supply is tumed OFF if the indicator is lit. It may >0 ﬁ Rtk AP MECHATROUINCIT Commupictons
result in electric shock. g

s s . Lo
Main circuit power supply terminals ’ - CN3 Connector for diaital operator
Used for ;nam circuit power supply input. Lz||©@0O ] Connects a digital operator(JUSP-OP05A-1-E :
Refer (0 3:1 Mein Groukt Wiring. i i YASKAWA ELECTRIC CORPORATION)
12| OO0 3
L1 O
Control power supply terminals ——» @ C
Used for control power supply input. L2 @ D _\NP
Refer to 3.1 Main Circuit Wiring.
o ' B T CN7 Connector for personal computer (USB connector)
/4 @ a O Communicates with a personal comouter.
Regenerative resistor connecting ————» & o0  — Use the connection cable (LEC-JZ-CVUSB).
terminals T
Connects extemal regenerative resistors. B3 @ 0 c CN1 /O sional 4
Refer to 3.7 Connecting Regenerative Resistors. < signal connector
'1‘ Used for reference input signals and sequence /O signals.
o1 | Refer to 3.2 /O Signal Connections.
o2 aficea ) )
- = Q CNB8 Connector for safety function devices
/ Connects a safety function device.
u @ [l | 2] Note: When not using the safety function, use the
] X 1L DRIVER with the safety function’s jumper
Servomotor terminals >V I:_ @ O B i 8 connector inserted.
%gfnngc;s#“gi c%b|?ﬁ;%motor_ L u @ 0 For gznmmmwa, re:fr to 3.2.2 Safety Func-
fer to 3. in Circt inng. W tion Signal (CN8) Names and Functions.
Ii—= ﬁ For details on how to use the safety function, refer to
2 4.9 Safety Function.
Ground terminal @ @ ‘ ™
Be sure to connact b protact against elactrical shock. \ CN2 En R o
Refer to 3.1 Main Circuit Wiring. Comnects the encoder in the servomotor.
Refer to 3.6 Encoder Connection.
1-2
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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.

LECYU (Three Phase, 200 V) | V5 V7 V8 V9
Continuous Output Current 0.91 1.6 2.8 55
[Arms]

Instantaneous Max. Output 29 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)

Tolerance

Torque Control

(Repeatability)

+1%

Setting

Soft Start Time

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




1 Outline

(cont'd)

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

Number of

Channels 7eh

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

Sequence | Signals « Forward run prohibited (P-OT), reverse run prohibited
Input which can (N-OT)

Functions L
be allocated « 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.

I/O Fixed Output | Servo alarm (ALM) output
Signals Number of 3¢ch
Channels

+ Positioning completion (/COIN)
« Speed coincidence detection (/\V-CMP)
* Rotation detection (/TGON)
; * Servo ready (/S-RDY)
Output \/Svlr?igﬁlian « Torque limit detection (/CLT)
be allocated | Functions + Speed limit detection (/VLT)
* Brake (/BK)
» Warning (/WARN)
* Near (/NEAR)
Signal allocations can be performed, and positive and
negative logic can be changed.

Sequence | Output

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

RS422A [1:N
Commu- | Communica- | N = Up to 15 stations possible at RS422A
nications |tions
Communi- |(CN3)

; Axis
cations
Function Address Set by parameter
Setting
USB Interface Digital operator (JUSP-OP05A-1-E : YASKAWA ELECTRIC CORPORATION)
Commu- Personal computer (can be connected with SigmaWin+)
nications | Communica-
(CN7) tions Complies with standard USB1.1. (12 Mbps)
Standard
LED Display Panel display (seven-segment), CHARGE, L1, L2, and CN indicators
Rotary Switch T .
Position: 16 positions x 2 (Refer to 4.1.1
MECHATROLINK-11I (Sland S2) P ( )
Communications Setting Switches i
g (DSI?S Switeh Number of pins: Four pins (Refer to 4.1.1)
Number of points: 2
Output voltage: = 10VDC (linearity effective range + 8 V)
. Resolution: 16 bits
Analog Monitor (CN5)
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

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

Overtravel Prevention (OT) N-OT




1 Outline

. . vercurrent, overvolt insufficient volt verload, regeneration error,
Protective Function Overcurrent, overvoltage, insufficient voltage, overload, regeneration error,

and so on.
(cont'd)
Utility Function Gain adjustment, alarm history, JOG operation, origin search, and so on.
Input /HWBBL1, /[HWBBZ2: Baseblock signal for power module
Safety Function Output EDM1: Monitoring status of internal safety circuit (fixed output)
Standards ™3 | EN954 Category 3, IEC61508 SIL2

*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.

Speed regulation * 100%
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1.3.3 MECHATROLINK-III Function Specifications
The following table shows the specifications of MECHATROLINK-III.

Function Specifications

Communication MECHATROLINK-III

Protocol
03H to EFH (Max. number of stations: 62)
Station Address Use the rotary switches S1 and S2 to set the station
address.
MECHATROLINK-III
Communication Baud Rate 100 Mpbs

125 ps, 250 ps, 500 ps, 750 ps, and 1.0 ms to 4.0 ms
(increments of 0.5 ms)

N_umber of Transmis- (16, 32, or 48 bytes per station
sion Bytes Use the DIP switch S3 to select the number of words.

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

MECHATROLINK-I, MECHATROLINK-II commands

Reference Input (sequence, motion, data setting/reference, monitoring, or
Reference Method adjustment)

Transmission Cycle

Control Method

MECHATROLINK-III standard servo profile

Profile MECHATROLINK-II-compatible profile




1.4 DRIVER Internal Block Diagrams
1.4.1 Three-phase 200 V, LECYU2-V5, LECYU2-V7 Models
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1.4.3 Three-phase 200 V, LECYU2-V9 Models
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1.5 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

1.5.1 Connecting to LECYU2-VO DRIVER
(1) Using a Three-phase, 200-V Power Supply

Molded-case
circuit breaker
(MCCB)
Protects the power
fine by shutting the
circuit OFF when
overcurrent is

Power supply

Three-phase 200 VAC
RST

detecied
Noise filter
Eliminates extemal
noise from the
poes e DRIVER
Magnetic contactor
ON A OFE.”
an
Instat 3 surge i% -
&k
9
il 1B |
®1 €l
ool Ik}
C bt §
ren ||
1)
AL |euid]] 1
| m|‘ ‘
Regenerative (' ém?
resistor s e
(—' ad’l -
200 VAC =<

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

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

E

B

a

‘,Conned to the
| MECHATROLINK-III

Connection cable
| for personal computer

Personal
computer

When not using the safety functon, use

0

Battery case —»

(when an absolute
encoder is used.)

*1.
*2.

Servomotor

Motor cable

Use a 24-VDC power supply. (Not included.)

-

the SERVOPACK with the safety
function’s jumper connector

inserted.

7
When using the safety function, insent
a connectian cable speciically for

the safety functon

=T

Safety function
davices

,— Encoder cable

1 Outline

Before connecting an external regenerative resistors to the DRIVER, refer to 3.7 Connecting Regenerative

Resistors.



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

1 Outline

The LECY Series 200 V DRIVER generally specifies a three-phase power input but some 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

R T

Molded-case
circuit breaker
(MCCB)
Protects the power
line Dy shuttng the
arcut OFF when
overcurrent is
detected,
Noise filter
Etmnates DRIVER
external noise from Magneﬁc
the power ling, ?onlactor C‘de,_.‘ ‘Oge
omuneoﬁm i = ‘:I‘i@_ MECHATROLINK-111
Install a surge
| absorber.
& T
[ Personal
(I computer
el "®
onll Connection cable
\ o1 § for personal computer |
pes ] ,\ Eﬁ:m
C oo | LS ;
i ° I/O signal cable
pe Pl 4 Host controller
°- S0 ‘L - [[: " e—
O 2
Regenerative o .
resistor »2 o fWhen not using the safety function,
f = s " use the SERVOPACK with the safety
( a [ ] function’s jumper connector
200 VAC - o 5| a : inserted.
OE a0
Lock Power supply *1 When using the safety function,
Used for an electric insert a connection cable spedifically
actuators with lock. =5 for the safety function.
Magnetic contactor Eﬂgf{,}'ﬁﬁ ? @h -—. fﬂ
Tums the lock power encoder i3 used.) Safety function
supply ON and OFF. devices
Install a surge /
absorber..
\ X Sk
— Encoder cable
Motor cable
Servomotor
*x 1. Usea24-VDC power supply. (Not included.)

*2.
tors.

Before connecting an external regenerative option to the DRIVER, refer to 3.7 Connecting Regenerative Resis-



1 Outline

1.6 DRIVER Model Designation

This section shows DRIVER model designation.

LECY U2 —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) Vv8 | AC servo motor (V8) | 400W
v9*1 | 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 I/O connector is not included)
*1f the 1/0 cable is required, please order product code "LEC-CSNA-1". (The 1/O cable is not included)



1.7 Inspection and Maintenance

This section describes the inspection and maintenance of DRIVER.

(1) DRIVER Inspection

1 Outline

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

Exterior

Loose Screws

At least once a year

Check for dust, dirt, and oil
on the surfaces.

Clean with compressed air.

Check for loose terminal
block and connector
SCrews.

Tighten any loose 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.

O

The parameters of any DRIVERs overhauled by SMC are reset to the factory
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 4to 5 years
Smoothing Capacitor 710 8 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
[ Surrounding air temperature: 0 to 55°C
0 Ambient humidity: 90% RH or less (with no condensation)
0 Altitude: 1,000 m or less
1 Vibration resistance: 4.9 m/s?
[0 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.

tot

Base

tt

Air Flow

1.9.2 Installation Standards
Observe the standards for mounting DRIVERSs 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 DRIVERSs Side by Side in a Control Panel

. Fan __ __ Fan __
L N 40 mm or mora

40 mm or 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

V9 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.

1-16
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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 min'1)

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 —» A.— Unlit—» E — Unlit —» E — Unlit — E — Unilit-

Display

*,

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

B .8 .4

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

Display

~ Status —» Unlit—» H — Unlit—s |5 — Unlit —» 5,— Unlit W
. .J

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
7 status —> P [' status 2Pl
\ J J

@ Overtravel at reverse rotation (N-OT)

_, Current —n
(7 status ]
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2.2 Operation of 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 "t 23 350 MB or more of free space
4 Hard Disk (When the software is installed, 400MB or more is empty
recommended.)
_Commumcatlon 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.
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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
Sagwaine Enghrh Edben

e ndaibadd® Womd vl wrial S gradare Eagen

Edtonon yoe mapnden To cordees, det Mo

A message will appear, welcoming you to the SigmaWin+ program.

3. Click Next to continue.s

tepra bt Enelish Editiorn Verf of

Sigmaetns Fmglirh Fdsber pobn
Chamgr o st Loivi e
Sl Frices ks T ol st ez

Zakn ot
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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

e e
[ T T T

i e e o o o .
Fey

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

Sigmalint English Edition Verd (0

Bl ] g 9 i 0 o Pt F et ] Doses i iy K 3 o ek
e [
By, Fostes:

Fodmr

L)

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
Y7 Ports (COM & LPT)
2 Processors
-%& Sound, video and game controllers
78 System devices
-§ Universal Serial Bus controllers

ST

m

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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Xl
€3 L Updste Driver Software - YASKAWA SIGMA SERIES
Browse for driver software on your computer
Search for driver software in this location:
D:\Driver\USB| v Browse...
[V Include subfolders
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.
Next 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

g SIGMA Seriez USB Device

The wizard has finizhed inztaling the zoftware for:

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.

_lox
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B- YASKAWA ELECTRIC CORP, LISE Device

SIGMA Series LUSE 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.

2-11
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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
e I ol
i I
7 Sanech
8 uB | P comersaaic | S8 MeHaTRoU |
g Wo._| Seremeck | Servmmotr | Eppacation nodule | aaee nane |
Cornach I Lancal I

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.

(\\".\’
%m



2 Panel Display and Sigmawin+™

<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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1|
e i
- 8
1 Search
B uen |, e rsan | A wecHaTRoLke |
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] SO0 RS ENMETIH Anaz]
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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- .
Tuning Parameters trol gain and other parame- | Set Pn00B.O to 1. There is no need to set each

ters. parameter individually.

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
%m
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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.

%\".\’
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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

[+
FAVAN E
:HﬂGE
L1 [ m ) 2
Lz|| @O ¢
L[ @0 4
v &0 .
W | &0 i
{|o0te]
B @D =
B3| 20 H
a1 U[l !
VIl
u | &0 g
v[1e0o I H
¥ |00 .
= :
@ | ' : Main circuit terminals
Terminal Name Specification
Symbols
Main circuit power Three-phase 200 to 230 V,
L1,1L2,13 input terminals +10% to -15% (50/60 Hz)
Control power Single-phase 200 to 230 V,
L1C, L2C ; po
' input terminals +10% to -15% (50/60 Hz)
_ If the internal regenerative resistor is insufficient, connect a regenerative resistor
Regenerative between B1/¥F and B2.
BLE B2l resistor If LECYM2-V9 is used, remove the lead or shorting bar between B2 and B3, and
’ connection t tive resistor between B1/<F and B2
terminals connect a regenera .
Note: The Regenerative resistor is not included.
DC reactor
connection . . - s
51 82 terminal for power fconnec.tltg.termmagare short-circuited when the DRIVER is shipped from the
supply harmonic actory: land = 2.
suppression
B1/ Main circuit
positive terminal | Use when DC power supply input is used.
Main circuit
S20S negative terminal
Servomotor Use for connecting to the servomotor.
U, vV,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.
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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)

Wire size | configuration | Conductive Allowable Current at Surrounding Air
AWG Size [(Nominal Cross| (yumber of | Resistance Temperature (A)

Secz'r:::qﬁ)rea) Wwires/mm?) | (Q/km) 30°C 40°C 50°C

20 0.5 19/0.18 395 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 77 6.0

16 1.25 50/0.18 156 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.



(2) Main Circuit Wires

This section describes the main circuit wires for DRIVERSs.

3 Wiring and Connection

rated 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.

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

IMPORTANT

chloride insulated wires will rapidly deteriorate.

If cables are bundled in PVC or metal ducts, take into account the reduction of the allowable

current.
* Use a heat-resistant wire under high surrounding air or panel temperatures, where polyvinyl

- Three-phase, 200 V

Terminal Name LECYM2-oo
Symbols V5 V7 V8 V9
L1, L2, [Main circuit power in-
L3 put terminals HIV1.25 HIV2.0
Control power input
L1C,L2C terminals HIV1.25
Servomotor connec-
U vw tion terminals HIV1.25 HIV2.0
Externalregenerative
BY/P resistor connection HIV1.25
,B2 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,
-

ALM sagnal—\—

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

0

IMPORTANT

» 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

circuit OFF and then turn OFF the control power supply.

The typical main circuit wiring examples are shown below.

/N\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,LECYU2-VO

=/

10F N3

"L
1FLT |
2KM
1
4
KM
g
A
(For servo
1 alarm display)
1 |
1PL
Sevo power Servo powar
supply ON supp}:yOFF 1KM
el
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

DRIVER

1PL: Indicator lamp

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

* For the LECYU2-V5, V7, V8, terminals B2 and B3 are not short-circuited.
Do not short-circuit these terminals.

(4) Power Supply Capacities and Power Losses

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

3 Wiring and Connection

. Maximum Main .
Mam Applicable DRIVER Pt _Supply Output Circuit Regeng e antrgl Total
Circuit Capacity per Resistor Circuit
Servomotor Model Current Power Power
euEr Capacity LECYU2-oo DRI [Arms] Loss Pl Loss PO 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 - 305
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. LECYU2-V5, V7, and V8 do not have built-in regenerative resistors. Connect an external regenerative resistors 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 LECYU2-V9.
«Install an external regenerative resistors. Refer to 3.7 Connecting Regenerative Resistors for details.

3. Both the regenerative resistor unit and the external regenerative resistors 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.

Main Circuit Maximum Power Sup- Current Capacity Inrush Current
Power Applicable DRIVER | ply Capacity
Supply | Servomotor Model e Main Circuit | 2™ | Main Circuit i
Capacity LECYU2 DRIVER [Arms] Circuit [A0-p] L
[KW] 00 [KVA] [Arms] Circuit [AO-p]
0.1 V5 0.3 1.0
phase, 200 V 0.4 V8 1 3.0 '
0.75 V9 1.6 6.0 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 fuses or molded-case circuit breakers 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.



3.1.3 Using the DRIVER with Single-phase, 200 V Power Input

3 Wiring and Connection

LECYU?2 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

f When v
Parameter Meaning Enabled Classification
n.ao0AH Enables use of three-phase power supply for three-phase
[Factory setting] | DRIVER.
Pn0OB _ After restart Setup
nol1og Enables use of single-phase power supply for three-phase
DRIVER.

/\ WARNING

Maotor Spaad (min-)

Mator Spead (min)

LECYM2-V5

6000
5000

4000
3000

2000

1000

0

0

0.25 05 0.76 1
Torque (N-m)
LECYM2-V8

6000
5000

4000
3000

2000

1000
0

0

1 2 3 4
Torque (M-m)

Maotor Spaad (min-)

Matar Spead min-')

- If single-phase 200 V is input to a DRIVER without changing the set- ting of Pn0O0B.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-V7
8000
5000
4000
3000
2000
1000
0
o o5 1 15 2
Torgque (M-rm)
LECYM2-V9

0 2 4 B 8
Torque (M-m)




(2) Main Circuit Power Input Terminals

3 Wiring and Connection

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- T
bols Name Specifications
L1 L2 Main circuit power Single-phase 200 V to 230 V,
input terminals +10% t0 -15% (50/60 Hz)
131 - None

*T1.

Do not use L3 terminal.

(3) Main Circuit Wire for DRIVERS

- Model LECYU2-00 8 (Unit: mm?
e Entemm)
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 resistors HIV1.25
B/, B2 | con- nection terminals
@ Ground terminal HIV2.0 or larger

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

3SA

1QF : Mdded-case circuit breaker
1FLT. Naise filter

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

1Ry: Relay

R T
l l DRIVER
10F \---4
D 1FLT |
2KM
= 1
v b
1KM
3 —
: o
(For servo
1 alamn display)
1
1PL
Servo power Servo power
supply ON  supply OFF
o 1KM
_E"L - ‘L -+
1KM 1SA
1KM 1Ry ZKM
2SA

1PL : Indicator iamp

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

3-8
ZS\VC



(5) Power Supply Capacities and Power Losses

3 Wirin

g and Connection

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

Maximum .
Main Circuit | Applicable DRIVER Fgg\' e;cﬁupglry Output | Main Circuit Regggie;rt%trlve %?rr::tlrjﬁl P-I;?\}\z r
Power Servomotor Model pacity p Current | Power Loss
Supply Capacity LECYU2-00 DRIVER [Arms] W] Power Loss | Power Loss Loss
W] [kvA] W] W] W]
Single-phas 0.1 V5 0.3 0.91 7.4 24.4
& 200V 02 V7 07 16 137 30.7
0.4 V8 1.2 2.8 24.9 17 41.9
0.75 V7 1.9 5.5 52.7 71.7

Note 1. LECYU2-V5, V7, and V8 DRIVERs do not have built-in regenerative resistors. If the regenerative energy
exceeds the specified value, connect an external regenerative resistors 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
LECYU2-V7 DRIVER.
- Install an external regenerative resistors between external regenerative resistors connection terminals
B1l/€¢ 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.

Ny Current Capacity Inrush Current
Main Circuit |  Applicable DRIVER Pé):égcis;’;%gry | I
Supply S(e:mmt;o " | Lecvus DRIVER | Main Circuit | Ol | main circuit | MO
upply apaci -00 Arms AO-
[kw] [kVA] [Arms] [Arms] [AO-p] [A0-p]
0.1 V1 0.3 2
Single-phase, 0.2 V2 0.7 3 . N 0
0.75 V7 19 9 -

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.



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
B/ P Main circuit positive terminal 270to 320 VDC
S0 Main circuit negative terminal 0vDC
L1C, L2C Control power input terminal 200 to 230 VAC
3-10
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(3) Wiring Example with DC Power Supply Input

b

3SA

&

1QF \ - DRIVER
1FLT
l 2KM 1FU
< AC/DC f |
v/ )
1KM
s &
= -
(For servo
1Ry alarm display)
s &
1PL
Servo power Servo power

supply ON  supply OFF 1km
P

[y

1KM 1SA

1KM 1Ry 2KM

2SA

1QF: Molded-case circuit breaker 1PL: Indicator lamp

1FLT: Noise filter 1SA: Surge absorber
1KM: Magnetic contactor (for control power supply) 2SA: Surge absorber
2KM: Magnetic contactor (for main circuit power supply) 3SA: Surge absorber
1Ry: Relay 1D: Flywheel diode

(\\“P
gs
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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
3-14
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(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 PhaseU| 4
- 5
- 6

(3) Wiring Specifications for Encoder cable

- Standard type
DRIVEREnd_ _ _ Encoder (Servomotor) End
PinNo.| Signal | . Pin No. | Wire Color
8 PS  — /?\ 5 |Light bluawhite
5 N 4 Light blue
4 |BAT() /;/\T\ 8 | Orangawhits
3 BAT (+) 7 J: (L 9 Orange
2 | Pcov ; 2 3 Black
1 PGSV [ 8 Red
Shell | FG s‘hib S< Shell FG
Battery Case Wire
Pin No.| Signal
2 | BAT
1 BAT (+)

Q.
Z

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 Phasa V 3
Red Phase U Phase U -
Black Lock Lock 5
Black Lock Lock 6
Note: No polarity for connection to a lock. T
- Robot type
DRIVEREnd _ _ Encoder (Servomotor) End
Pin No.| Signal e Pin No. | Wire Coior
8 Ps 5 Black/pink
5 PS \// 4 Red/pink
s [Bat) 2 8 | Blacklight bive
3 |BAT() 7/ b 9 9  |Rediight blue
2 |Paov —— 3 2 3 Green
1 PGSV [ < 6 QOrange
Shall | FG g}e = S Shall FG
Battery Case Wire
Pin No.| Signal
2 BAT (-)
1 BAT (+)



3 Wiring and Connection
3.2 1/0 Signal Connections

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 power supply input for sequence signals.
+24VIN |6 %?ggolljgr?:\e/iri Sﬁglp ly Allowable voltage fluctuation range: 11 to 25 V 341
a g Note: The 24 VDC 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.  The allocation of the input signals (/SI1 to /S16) can be changed. For details, refer to 3.3.1 Input Signal
Allocations.
2. Ifthe Forward run prohibited/ Reverse run prohibited function is used, the DRIVER is stopped by software
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.

(\\“P
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(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 DRIVER 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 Wiring and Connection

3.2.3 Example of 1/0 Signal Connections
The following diagram shows a typical connection example.

Photocoupler output
DRIVER Max. operating voltage: 30 VDC

Max. output current: 50 mA DC

21
=T Encoder output
R frco pulse phase 7 |

16

3.3k ALM+
::ontrol power supp|ly ‘. +24VIN +24V\ 6 '_D_ﬁ . i-* K_ 3 %}Vé’famm ?ulp L:
for sequence signal —E__ — - 41 ALM- oran alam
[ POT | 7 -(_ —
(anﬁbrdtéan %rohigiﬁg) 1),801+/ BK+ Lock
rohibited when —{H - 2 oc
| N-OT | 8 ﬂ:(_ i-o K 2),801-/ BK- (Lock released when ON)
Reverse run prohibited 23) /802
(Prohibited when OFF) —{1 B - =
/IDEC | 9 Sl!zss’( 3#* K| 24)ss02.
Homing deceleration b ’ =
(Decelerated when ON) - ExT1 10 ﬂ:( ig ( 26) 1SO3-
Extemal latch signal 1 - v 17 .
(Latched when ON) 1 B _R_ F AR Encoder output |
- EXT2 |44 521&2( 18//PAO pulse phase A
&dg}gé m:h “8&3;' g - [ 3 licable line receiver
a when [ - . ’
B::K: _|k 19PBO___A ~S Encoderoutput | SN75ALS175 or
| /EXT3 |12 = 20),/PBO pulse phase B MC3486 manufactured
Extemal latch signal 3 o by Texas Instruments or
(Latched when ON) General- —[—_‘}—% - PEG il the equivalent
purpase  /SI0 \43 (
SG *1

Switch [Cng]
4. /HWBB1+| 4
24yT—= 2 I
A e
Fuse mwest-) 3 |¥F K-
. < . 8 | EDM1+
Safety function devnoe*; mwBeB2+) & ﬁx:(_ ]
i '“53( pR:
ov 3 -
DRIVER
| Connector

A shell

FG Connect shield to
connector 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.  When using the safety function, a safety function device must be connected and the wiring that is necessary to
activate the 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. Itis asafety 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, /JEXT2, and /EXT3 and the output signals
/S01, /SO2, and /SO3 can be changed by using the parameters. Refer to 3.3.1 Input Signal Allocations and 3.3.2
Output Signal Allocations.
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3 Wiring and Connection
3.3 1/0 Signal Allocations

This section describes the 1/0 signal allocations.

3.3.1 Input Signal Allocations

from the factory setting will prevent the overtravel function from working in case of sig-
nal line disconnections or other failures.

IMPORTANT If this setting is absolutely necessary, check the operation and confirm that there are
no safety problems.

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

* 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.
Level at which input signal ‘alues in cells in bold lines are the factory settings.
allocations are valid.

\| L~

4 \( N\~ Connection Not ™\

Required
id- CN1 Pin Numbers .
Input Signal Names v?t:,d Input (DRIVER judges
and Parameters Level | Signal the connection)

Always | Always
13 7 8 9 10 11 12 ON OFF

Forward Run Prohibited| H POT | 0 1 2 3 4 5 6

7 8
Pn50A.3 \NL |POT\N® [A[B|C|D|E]|F/N J

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.”
3-20
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3 Wiring and Connection

3.3.2 Output Signal Allocations

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.

o » The signals not detected are considered as "Invalid." For example, Positioning Com-

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.

o

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

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

—
i CN1 Pin Numbers i

Outplét I§|gnal l\tlames Output Signal In\t/alld

and Parameters 1/(2) 23/ (24) 25/ (26) (not use)
Positioning Completion
PNn50E.0 /COIN 1 2 3 0
Speed Coincidence
Detection IV-CMP 1 2 3 0
Pn50E.1
Rotation Detection
PR50E.2 /TGON 1 2 3 0
Servo Ready
PN50E.3 /S-RDY 1 2 3 0
Torque Limit Detection
PN50F.0 /CLT 1 2 3 0
Speed Limit Detection
PN50F.1 VLT 1 2 3 0
Brake
PN50F.2 /BK ! 2 3 0
Warning
PNn50F.3 /WARN 1 2 3 0
Near
PNn510.0 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

. B factory setting)
Pn512.2=1 Polarity inversion of CN1-25(26)
3-21
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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) Y Close ON High (H) 24V Close
level level
OFF High (H) 24V Open OFF Low (L) oV Open
level level
3-22
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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

(\H“P
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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+

24 V Power Supply

3] {{:,l%

- 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.
3-24
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3.5 Wiring MECHATROLINK-1II Communications

3 Wiring and Connection

The following diagram shows an example of connections between a PC or PLC...etc and a DRIVER using

MECHATROLINK-I1I communications cables (CN6A, CN6B).

PLC

Note 1 Note 1

Note 1.

For removing the MECHATROLINK-III communications cable
procedure.

Eg—

[ N

The length of the cable between stations (L1, L2 ... Ln) must be 75 m maximum.

connectors from the DRIVER, refer to the following

Slide the lock injector of the connector to the DRIVER side to unlock and remove the MECHATROLINK-I1I communications

cable connectors.

-/.—

-

DRIVER

®
g

Lock injector

1. Slide the lock injector to
the DRIVER side.

- 2. Remove the connector while the lock

injector is slid to the DRIVER side.

Note: The MECHATROLINK-III communications cable connector may be damaged if it is removed without being unlocking.

%“P



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 -

3-26
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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 o
N 17) PAO [ ‘s .
Absolute encoder a8 PAO 7 IRE =k
Fhaeel p» 194 PBO @ A Phase
1 2 N 20) /PBO Vr/ RO _l>— B
, (T hes)s Phase 2, 21j PCO | _—
G 74 W) “\—22) IPCO V:{/; Rp | >—7
“ | Output line-driver SN7SALS174 P
ENC b manufactured by Texas !
i Instruments or the equivalent '
Ly | hpasv,) 1
\ i/ paov,) 2 '
7 b 3 .
oV LA oV
- CNi B
N i nBATY ) 3 14 LBAT(+) | "
£ i/ BaATC) ) 4 15 L BAT(-) /' = Battery *3
o~ N 3 =
I Connector | I
N I\W" L)
(Shell) @I Sonnedtor | 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 resistors 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 resistors Selection
Select regenerative resistors in the following manner. External regenerative resistors are to be provided by users.

Built-in Necessity of
Voltage DIRPAER b for ] Regenerative Externa! Necessity of External Regenerative resistors
LECYU2-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
LECYU2-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 LECYU2-V5, V7, V8

Connect an external regenerative resistors between the B1/= 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 resistors Capacity.

Enlarged View

,1j Q»ﬂ:
4 leo||
aieol|
@0l
=:f 00|

o1 UEP 1
K 92 01

(2) DRIVER: Model LECYU2-V9

Disconnect the wiring between the DRIVER’s B2 and B3 terminals and connect an external regenerative resistors
between the B1/2 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 resistors Capac ity.

Note: Be sure to take out the lead wire between the B2 and B3 terminals.
Enlarged View

| QO
84 L0
a2 a
s f 00|
ol ]

o
v {00

r'J o0
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3 Wiring and Connection

3.7.2 Setting Regenerative resistors Capacity

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

/N WARNING

« If parameter Pn600 is set to 0 while an external regenerative resistors 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 resistors may be damaged and an injury or fire may result.

i i i Speed Positi Torque e
Regenerative resistors 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 resistors capacity (Pn600) to a value that is in accordance with the allowable capacity of
the actual external regenerative resistors being used.

The setting will vary with the cooling method of external regenerative resistors:

- 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 resistors 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
Installation 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 Filter
shown below.

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

— - - - - - -
|

Moise fiter +3

L
200VAC |-
I
o

2 0mm*
1 min,

| _ = Operation relay

| sequence

#+ - - ——-- = Signal generation
circuit (not included)

b 11

{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
i
/77 A :
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.

Correct

i

!

The ground wire
can be close to
input lines.

Incorrect

E Noise

D
e

<tE A
~

/7 /77
Ground plate Ground plate

Noise A
Filter

—
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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

\AAL

Control Panel

| DRIVER

|

! Noise [~

H =

: — Filter [ o

| —

| <)

! DRIVER

|

|

|

|

| o

Lo o

IR RS

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 (LECYU2-V5, V7, VV8)

Shieid box
Lock Power
Supply
Driver
— U.V‘\{V % et LOCK
‘?";";ZLS“EEI L1213 @ O |—
200 VAC D Sarvomotar
LIC,L2C I_
CN2 Z Encoder
& |i @
£
MECHATROLINK-ITT [ ] & CNeA, CNeB
controlier o |o CN1 CNE %};
® e
Host Saf nt
JHost | | Safety unt
Symbol Cable Name Specification
) I/O signal cable Shield cable
@ Safety signal cable Shield cable
(©) Motor cable Shield cable
@ Encoder cable Shield cable
® Main circuit cable Shield cable
® MECHATRQLINK_”I Shield cable
communication cable
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3 Wiring and Connection
(2) Three-phase 200V (LECYU2-V9)
Shueid box

Lock Power
Supply

Driver
U v.w
Lz &

Power supply:
Three-phase 200 VAC

L1C, L2C
CN2
e8]
PE ..
MECHATROLINK-11I 3
controdiar @ 3
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
® MECHATROLINK-1lI 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 | LECYU2- 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 a
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

(\\“P
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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 B _
(GNYE)

FN2070-6/07
Top View Side View
14073 94 140°3 454
) 6
BN |
0 g N =
| e E %
™~ D) N —— T
o1 leNYE <
8uU
s 09
Line 103 Load 84
113.5
FN2070-10/07
Top View Side View
14015 130.5 1403 454
6 6
EN N al
i § L g
‘1o Er S SRS SO P S R ] o L S
i oY U u
\ J
6 O.BQ
i 143 q 4
Line S Load
FN2070-16/07
Top View Side View
140§ 08.5 14074 576
8
BB|@|0
$GNYE BU
Line

w

O
2




[2] FN Type

FN Type [by Schaffner EMC, Inc.]

FN258L-7/07 FN258L-16/07
|:|-
I.LEE:|
[ E | @
A
Dimensional D H C
Drawings N ToRr
> = Tl
il =
el
Code Dimensions
A 285:1 a05+1
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 25:0.4 20:0.3
Extral 0-10
J 1+0.1
K —_—
L Q=1
M —
H _
[¥] Ms
P AWG16 | AWG14
G _
3-39
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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-III Communications Reference DRIVERS)

—_

MECHATROLINK-TI

Communication Cable
CNe _ Connect to the
o l E=3 300 MECHATROLINK-II
®
ujO i
zloo| |@
(€] g=Ju} i; T o
vrioo| [@ | [CN7 Connection Cable
oo E‘ﬁ 7 Par it
; ooy fgsrlonaj Cometes 1/0 Connector
on||= N1 EX
' F=1sl i _’t | — LED Indicator for
N e i *t:': —rm= Extemal Davice
ol e
kel = ) T 1/0 Cable
: OD i-c_ Cabla for Safaty
A Function Davica
* §1O0 e
ool
Name | Length | Order No. Specifications Details
Soldered
CNI I/0 Connector (Non cable) LE-CYNA Ilij 1)-1)
Cables for I/0
Signals 1/0 Cable 1.5m | LEC-CSNA-1 gy@ : E— | (1)-2)
CN7 Cable with Connectors at Both Ends 2
Connection Cables 2.5m LEC-JZ-CVUSB | ___° 2
for Personal Computer e et - 88 !
CNGA] CN6B| . 0.2m
MECHATROLINK-1 | C2Dles with Connectors | __ LEC-CYU-0 e ) BiEE= @)
. at Both Ends
Communication Cable 3.0m
CN8
Cable for Safety Cables with Connector*1 | 3m LEC-JZ-CVSAF | eagm—1 1 | (@)
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.

Connector Kit | Case Connector

Model Model Qty | Model Qty

LE-CSNA 10326-52A0-008* | 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 Case (Units: mm) - External Dimensions of Connector {Units: mm)
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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 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 AWG24, 26, 28, 30
Cable Finished Diameter | 16 dia. max.

Wiring

LEC-CSMNA-1: Pinno. 1to 26

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

pinno. | of wire | color  — color pin no. | of wire | color D color
1 [ Red 19 ) - - Red
R ™ Black 20| 0| Pk o Black
3 5 Light |mm Red 21 1 lo .. Red
4 gray |mm Black o9 gl Fep—y— Black
5 (e Red 23 Light |mm mm e Red
g | 2 |Whie g Black 24| 12 | gray [memm Black
7 - Red 25 . [ —-—— Red
g | 4 |Yellov g Black o5 | 12 | White | Black
g i [ | Red
5 Pink
10 T Black
11 - - Red
2] & |0 Black
13 7 Light |mm mm Red
14 gray | mmmm Black
15 .. |- Red
8 Whit
16 " - Black
17 ] ] Red
T I R = 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

< | GO -m 2 BE—=is [0
L i ==
8. (56) L7
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-CYU-[])
- External Dimensions (Units: mm)

[=4 = PN = =

11

¢1.8)

Model Cable Length (L)
LEC-CYU-L 0.2m
LEC-CYU-J 0.5m
LEC-CYU-1 im
LEC-CYU-3 3m

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

IMPORTANT
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3 Wiring and Connection

(4) Cable with Connector for CN8
(Model: LEC-JZ-CVSAF)
- External Dimensions (Units: mm)
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“Pin Layout
/ N\ - Specifications
B |7
615 Pin No. Signal Lead Color Marking Color
1 Not used - -
48 2 Not used - -
214 3 /HWBB1- White Black
4 /HWBB1+ White Red
5 /HWBB2 - Gray Black
6 /HWBB2 + Gray Red
7 EDM1— Orange Black
8 EDM1+ Orange Red
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4 Operation
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4. Operation

4.1 MECHATROLINK-III Communications Settings
This section describes the switch settings necessary for MECHATROLINK-III communications.

4.1.1 Setting Switches S1, S2, and S3
The DIP switch S3 is used to make the settings for MECHATROLINK-III communications.
The station address is set using the rotary switches S1 and S2.

4 Operation
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(1) Settings of the Rotary Switches S1 and S2
Set the station address using the rotary switches S1 and S2.

Station Address S1 | S2
OOH to 02H: Disabled 0 0Oto 2
(Do not use these addresses.)

03H (Factory setting) 0 3

04H 0 4
EFH E |F
FOH to FFH: Disabled F OtoF
(Do not use these addresses.)

(2) Settings of the DIP Switch S3
The following table shows the settings of the DIP switch (S3).

Switch No. Function Setting Description Factory setting
Number of transmission
1 2
bytes
OFF |OFF |16 byte
Pins 1 and 2 Sets the number of transmission oN OFF  [32 byte 1: OFF
bytes. 2: ON
OFF [ON 48 byte
ON ON Reserved. (Do not change.)
Pin 3 Reserved. (Do not change.) OFF
Pin 4 Reserved. (Do not change.) OFF

* When using the MECHATROLINK-III standard servo profile, set the number of
transmission bytes to either 32 or 48.
* When using the MECHATROLINK-II-compatible profile, set the number of
transmission bytes to either 16 or 32.

|MPORTANT * Turn the power OFF and then ON again to enable the new settings.




4.2 MECHATROLINK-III Commands

4 Operation

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

4.3 Basic Functions Settings

4.3.1 Servomotor Rotation Direction

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/ :
Parameter Reverse Ref-| Direction of Motor Rotation and Encoder Output Pulse Apggcvi::l)leoOver-
erence (OT)
Motor speed
4+, Tomue reference Encoder output puise
Fouwand PAO J—I_l_l_ﬂ_ P-OT
Reference @ Time
ccw PBO J—U_U_L Phase B
n.U0Uo Motor speed advanced
Sets CCW as for-
ward direction. + Molor
[Factory setting] T Torque reference  Encoder output pulse
e e~ e PROJLILTL Phaser 10 o
Reference o -
YA ows [T
ow Motor speed
Pn000
Motor speed
~— *s  Torque reference Encoder output pulse
Fomvad 7 A\ oL s
Reference @ Time
n.O00O01 R ‘ | peo [ L[ [[] Phases
Sets CW as for- Motor speed advanced
ward direction.
Reverse Rotation Motor speed
:\/lOde) Y + Torque reference  ENcoder output pulse
Reverse [ PAO I I l I Phase A -
Reference @ —7 Time advanced N-OT
= . o JLIIL
Motor speed

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



4 Operation

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.

+ Installing limit switches

For machines that move using linear motion, connect l