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This Manual describes product handling procedures and safety precautions.

e Please read it thoroughly to ensure safe operation.
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Introduction

B Before use

Only qualified personnel of electrical and mechanical engineering should work with the product.

Use the product correctly after thoroughly reading the section “4 Safety precautions”on p.11. In addition, be sure to
observe the contents described in warning, caution, and note in this manual.

The product described in this manual has been designed and manufactured to be incorporated in general industrial
equipment. Oriental Motor Co., Ltd. is not responsible for any damage caused through failure to observe this warning.

B Structure of the manual

Operating manuals for the NX Series are listed below.

The "USER MANUAL" does not come with the product. For details, contact your nearest Oriental Motor sales office or

download from Oriental Motor website download page.

After reading the above manuals, keep them in a convenient place so that you can reference them at any time.

Applicable product Type of operating manual Description
OPERATING MANUAL Motor This manual explains the installation/connection

(supplied with the motor) method of the motor and others.
OPERATING MANUAL Driver This manual explains the installation/connection

NX Series (supplied with the driver) method of the driver and others.

USER MANUAL (this document)

This manual explains the motor and driver functions,
how to install/connect and troubleshooting, among
others.

Data setting software

MEXEO2 OPERATING MANUAL

This manual explains how to set data using the data
setting software MEXEQ2.
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Overview of the product

Overview of the product

The NX Series tuning-free AC servo motor unit is a product consisting of a high-performance motor equipped with
20-bit absolute encoder, and a driver supporting four control modes based on position, speed, torque and tension.
When used with the data setting software MEXEQ2 or accessory data-setter OPX-2A, you can set parameters and
data using the switches on the driver and also access extended functions.

Main features

Stable operation without tuning

e The automatic tuning function ensures stable operation of the equipment regardless of its mechanism. If the
present response is insufficient, all you need is to adjust the mechanical rigidity setting switch and the motor will
operate with higher response.

e With an internal potentiometer, setting of damping control frequency is easy. Even if the motor is assembled into a
machine of low rigidity, you can suppress residual vibration during positioning, in order to improve compliance.

e Automatic tuning supports an adjustment range of up to 50 times the rotor inertial moment, while manual tuning
supports an adjustment range of up to 100 times.

Selection from four control modes
You can set one of four control modes using the control mode setting switches on the driver.

e Position control mode......... Positioning operation is performed based on input pulses.

e Speed control mode............. The operating speed is controlled via I/0 signals.

e Torque control mode............ The motor is operated at a constant torque.

e Tension control mode The generated torque and speed of the motor are adjusted to maintain a constant

tension during winding and unwinding operations.

Separate main power supply and control power supply

A separate 24 VDC power supply is connected to supply control power, independently of the main power supply. This
way, the motor position can be detected and contents of alarms can be checked while the 24 VDC power is supplied,
even when the main power is cut off.

Supporting sink output and source output

The driver supports both the current sink output circuit and the current source output circuit. (Line driver output is
not supported).

Automatically controlled electromagnetic brake

Since the driver automatically controls the electromagnetic brake, all you need is to connect a 24 VDC power supply
and the electromagnetic brake will operate. This saves time to adjust the timings of control signal inputs and design a
ladder program.

Alarm and warning functions

The driver provides alarms that are designed to protect the driver from overheating, poor connection, misoperation,
etc. (protective functions), as well as warnings that are output before the corresponding alarms generate (warning
functions).

Absolute system

Connect the accessory battery and use the driver in the position control mode, and your NX Series will effectively
comprise an absolute system.

Extended functions

When used with the OPX-2A or MEXEQ2, the NX Series driver lets you set desired parameters, operation mode,
resolution and other items according to the needs of your equipment.
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System configuration
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Power supply
Use the power
supply within the
rated voltage
range.

PC in which the MEXEQ2
has been installed.

Communication cable
for the data setting

software (accessory)
This cable is used to connect
the MEXEOQ2 and driver.

Cable for encoder

Analog I/Os *
Connect an external
potentiometer or
external DC voltage.

Pulse generator or
programmable controller

Use a noise filter to eliminate
noise. It has the effect of
reducing noise generated from
the power supply and driver.

ground fault interrupt
circuit (GFI)

Be sure to connect a
circuit breaker or ground
fault interrupt circuit to
protect the wiring on the
primary side.

—

* A set of the CN6 connector and variable resistors is provided as an accessory.

Battery (accessory)
Connect this battery if you
want to operate the driver
in the position control mode
using the absolute system

—_— . .
Regeneration unit (accessory) OPX-2A
Connect this unit if gravitational operation
L ; (accessory)
or other operations involving up/down
movement, or sudden starting/stopping of a
large inertial load, will be repeated frequently.
24 VDC power supply
Be sure to connect a 24 VDC power
supply if the motor is equipped with
an electromagnetic brake.
24VDC
GND
Connect to CN1
Connect to CN4
Thermostat output
Connect to CN5
Connect to CN2 \\
Connect to CN6
\
\_ Connect to CN3 ||Igg
Regeneration unit
Connect to CN7
-
Cable for motor
Connectto CN10
o L1
Q
| function.
Circuit breaker or Noise filter

|0



Safety precautions

Safety precautions

The precautions described below are intended to prevent danger or injury to the user and other personnel through
safe, correct use of the product. Use the product only after carefully reading and fully understanding these
instructions.

/’\W3rnin Handling the product without observing the instructions that accompany a “Warning”
. g symbol may result in serious injury or death.

é Caution Handling the product without observing the instructions that accompany a “Caution” symbol
may result in injury or property damage.

m The items under this heading contain important handling instructions that the user should
A 4 observe to ensure safe use of the product.

/\Warning

General

e Do not use the product in explosive or corrosive environments, in the presence of flammable gases, locations
subjected to splashing water, or near combustibles. Doing so may result in fire, electric shock or injury.

e Assign qualified personnel the task of installing, wiring, operating/controlling, inspecting and troubleshooting the
product. Failure to do so may result in fire, electric shock or injury.

e Do not transport, install the product, perform connections or inspections when the power is on. Always turn the
power off before carrying out these operations. Failure to do so may result in electric shock.

e Provide a means to hold the moving parts in place for applications involving vertical travel. In the position control
mode, the motor will lose its holding torque when the power is turned off. In all other modes, the holding torque
will be lost when the motor stops. Loss of holding torque may cause the moving part to drop, resulting in injury or
damage to the equipment.

o The terminals on the driver’s front panel marked with A\ A\ symbol indicate the presence of high voltage. Do not
touch these terminals while the power is on to avoid the risk of fire or electric shock.

e When the driver generates an alarm (=any of the driver’s protective functions is triggered), the motor will stop and
lose its holding torque. Accordingly, provide measures to hold the moving part in place in the event of an alarm.
Failure to do so may result in injury or equipment damage.

e When the driver’s protection function is triggered, first remove the cause and then clear the protection function.
Continuing the operation without removing the cause of the problem may cause malfunction of the motor and
driver, leading to injury or damage to equipment.

Installation

e The motor and driver are Class | equipment. When installing the motor and driver, do not touch them or ground
the motor and driver first. Failure to do so may cause electric shock.
e Install the motor and driver in an enclosure in order to prevent electric shock or injury.

Connection

o Keep the driver’s input-power voltage within the specified range to avoid fire and electric shock.
e Connect the cables securely according to the wiring diagram in order to prevent fire and electric shock.
e Do not forcibly bend, pull or pinch the cable. Doing so may fire and electric shock.

Operation

e Turn off the driver power in the event of a power failure, or the motor may suddenly start when the power is
restored and may cause injury or damage to equipment.

e Do not turn the FREE input to ON while the motor is operating. The motor will stop and lose its holding ability,
which may result in injury or damage to equipment.

Maintenance and inspection

e Do not touch the connection terminals on the driver while the power is supplied or for at least 10 minutes after
turning off the power. Before making wiring connections or carrying out checks, also wait for the CHARGE LED to
turn off and check the voltage with a tester, etc. Failure to do so may result in electric shock.

Repair, disassembly and modification

e Do not disassemble or modify the motor and driver. This may cause electric shock or injury. Refer all such internal
inspections and repairs to the branch or sales office from which you purchased the product.

1



Safety precautions

/N\Caution

General

e Do not use the motor and driver beyond its specifications, or electric shock, injury or damage to equipment may
result.

o Keep your fingers and objects out of the openings in the motor and driver, or fire, electric shock or injury may
result.

e Do not touch the motor and driver during operation orimmediately after stopping. The surfaces are hot and may
cause a skin burn(s).

Transportation
e Do not hold the motor output shaft or motor cable. This may cause injury.

Installation

e Provide a cover over the rotating parts (output shaft) of the motor to prevent injury.
e To prevent the risk of damage to equipment, leave nothing around the motor and driver that would obstruct
ventilation.

Connection

e The driver’s data edit connector (CN4) and analog I/0 signals connector (CN6) are not insulated. When grounding
the positive terminal of the power supply, do not connect any equipment (PC, etc.) whose negative terminal is
grounded. Doing so may cause the driver and these equipment to short, damaging both.

Operation

e Use a motor and driver only in the specified combination. An incorrect combination may cause a fire.

e Provide an emergency-stop device or emergency-stop circuit external to the equipment so that the entire
equipment will operate safely in the event of a system failure or malfunction. Failure to do so may result in injury.

e Before supplying power to the driver, turn all input signals to the driver to OFF. Otherwise, the motor may start
suddenly and cause injury or damage to equipment.

¢ Do not touch the rotating parts (output shaft) of the motor during operation. This may cause injury.

e When moving the motor output shaft by hand while the motor is at standstill, confirm first that the FREE input of
the driver is turned ON. If the FREE input is not ON, an attempt to move the motor output shaft by hand may result
ininjury.

e Use a 24 VDC power supply that has been given reinforced insulation between the primary side and secondary
side. Failure to do so may cause electric shock.

o Immediately when trouble has occurred, stop running and turn off the driver power. Failure to do so may result in
fire, electric shock or injury.

e To prevent electric shock, use only an insulated screwdriver to adjust the driver’s switches.

e The motor’s surface temperature may exceed 70 °C (158 °F), even under normal operating &
conditions. If a motor is accessible during operation, post a warning label shown in the figure in a

conspicuous position to prevent the risk of skin burn(s). Warning label

Maintenance and inspection
e To prevent the risk of electric shock, do not touch the terminals while measuring the insulation resistance or
conducting a voltage-resistance test.
Disposal
e Dispose the product correctly in accordance with laws and regulations, or instructions of local governments.

|2




Safety precautions

B Precautions when using lithium thionyl chloride batteries

The built-in battery is a lithium thionyl chloride battery with hermetically sealed construction by glass sealing and
laser welding. Always observe the following items when using the battery. If the battery is improperly used, heat,
explosion, fire, etc. may happen. Doing so may result in equipment damage.

Do not recharge .
—
w
o,
o
=
™
c
(%]
™

o Never try to recharge the battery. If it is recharged, the electrolyte of the battery heats, gas is generated, the
pressure in the battery may increase, and the battery may leak, heat, explode or catch on fire.

e Only use these battery for the specified use. Contact failure or dissatisfication with specification and performance
may occur if the terminal construction or the like does not fit the apparatus. The battery may leak, heat, explode or
catch on fire.

e Do notincinerate, heat, disassemble or remodel the battery. The glass seal part or the vent part (the vent for gas to
escape) may be damaged, and the battery may leak, heat, explode or catch on fire.

o If the liquid of the battery touches the eyes, the eyes may be injured. Do not rub the eyes, but flush the eyes amply
with clean water such as city water and then receive medical treatment immediately.

o If the liquid of the battery gets into the mouth, rinse out the mouth and consult a doctor immediately.

e Do not short the + — terminals of the battery with a wire and do not carry or keep a metallic necklace, hairpin, etc.
together with batteries. The battery may be short-circuited, causing over-current and may leak, heat, explode or
catch on fire.

o If leakage or a strong odor comes from the battery, the leaked electrolyte may corrode any metal parts; so, dispose
of the battery immediately.

e Do not peel off or damage the outer label (heat-shrinkable tube) of the battery. The battery may be short-circuited
and may leak, heat, explode or catch on fire.

e Do not expose battery to strong impact by dropping or throwing the battery. The battery may leak, heat, explode
or catch on fire.

e Do not deform the battery. The glass seal part or the vent part (the vent for gas to escape), etc, may be damaged
and the battery may leak, heat, explode or catch on fire.

e At storage or disposal of the battery, insulate the terminal part with tape or the like. If the battery is mixed with
other battery or metallic object, the battery may be short-circuited and may heat, explode or catch on fire.

e Do not use or keep the battery in places exposed to strong direct sunlight or in cars under hot sun, etc. The battery
may leak, heat or explode.

o Keep the battery away from water. The battery may heat.

e At the storage of battery, avoid direct sunlight, high temperature and high humidity places. The battery may leak,
heat or explode. In addition, the performance and the life of the battery may decrease.

o This battery is allowed to be disposed as general incombustible refuse. However, if rules for battery disposal exist,
such as regulations of local government, dispose of the battery in accordance with the rules.

e Do not give ultrasonic vibration to the battery. By ultrasonic vibration, the contents of battery will be finely
powdered, which may cause internal short-circuit resulting in leakage, heat or explosion of the battery.




Safety precautions

B Precautions against transport and storage

Store the battery in a place that satisfies the following conditions: Storage of the battery at high temperature or high
humidity may decrease the performance or cause leakage.

Avoid high temperature and high humidity

Well ventilated dry place where the temperature in not so high

A place having a normal temperature [+5 to +35 °C (+41 to +95 °F)], little temperature fluctuation

A relative humidity of 70% and less

Avoid direct sunlight

Keep away from rain water

Avoid rough handling during transport. Rough handling may cause dents or deformation, which can bring a decrease
of performance or leakage. Moreover, the battery compartment may be damaged, causing the battery to be
deformed; if the + — terminals are short-circuited the battery may be damaged by heating, and moreover leakage,
explosion, fire, etc. may happen.

As for the distribution, such as transport, display and others, observe strictly the first-in, first-out method and pay
attention to avoid long-term stock. The battery have a long storage property at normal temperature and humidity
conditions [normal temperature: +5 to +35 °C (+41 to +95 °F), relative humidity: 70% or less]; however since the
long-term stock may deteriorate their performance, observe strictly the appropriate volume of inventories and the
first-in, first-out method.
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Precautions for use

Precautions for use

This section covers limitations and requirements the user should consider when using the product.

Use the cable (supplied or accessory) to connect the motor and driver.

Always use the cable (supplied or accessory) to connect the motor and driver.

In the following condition, an appropriate accessory cable must be purchased separately. Refer to p.212 for details.
o Ifaflexible cable is to be used.

o If a cable of 3 m (9.8 ft.) or longer is to be used.

When conducting the insulation resistance measurement and the dielectric strength test, be sure to
separate the connection between the motor and the driver.

Conducting the insulation resistance measurement or withstand voltage test with the motor and driver connected
may result in injury or damage to equipment.

Do not apply a radial load and axial load in excess of the specified permissible limit.

Operating the motor under an excessive radial load and axial load may damage the motor bearings (ball bearings). Be
sure to operate the motor within the specified permissible limit of radial load and axial load.

Do not use the electromagnetic brake to reduce speed or as a safety brake.

Do not use the electromagnetic brake as a means to decelerate and stop the motor. The brake hub of the
electromagnetic brake will wear significantly and the braking force will drop. Since the power off activated type
electromagnetic brake is equipped, it helps maintain the position of the load when the power is cut off, but this brake
cannot securely hold the load in place. Accordingly, do not use the electromagnetic brake as a safety brake. To use the
electromagnetic brake to hold the load in place, do so after the motor has stopped.

Preventing leakage current

Stray capacitance exists between the driver’s current-carrying line and other current-carrying lines, the earth and the
motor, respectively. A high-frequency current may leak out through such capacitance, having a detrimental effect on
the surrounding equipment. The actual leakage current depends on the driver’s switching frequency, the length of
wiring between the driver and motor, and so on. When providing a leakage current breaker, use the following
products, for instance, which have high-frequency signal protection:

Mitsubishi Electric Corporation: NV Series

Fuji Electric FA Components & Systems Co., Ltd.: EG and SG Series

Preventing electrical noise
See “1-7 Installing and wiring in compliance with EMC Directive” on p.39 for measures with regard to noise.

About grease of geared motor

On rare occasions, a small amount of grease may ooze out from the geared motor. If there is concern over possible
environmental damage resulting from the leakage of grease, check for grease stains during regular inspections.
Alternatively, install an oil pan or other device to prevent leakage from causing further damage. Oil leakage may lead
to problems in the customer’s equipment or products.

Do not apply impact to the encoder.
If the encoder receives strong impact, the encoder may be damaged or the motor may malfunction.

Saving data to the NV memory

Do not turn off the main power supply or 24 VDC power supply while data is being written to the NV memory and
5 seconds after the completion of data write. Doing so may abort the data write and cause an EEPROM error alarm to
generate. The NV memory can be rewritten approx. 100,000 times.

Motor excitation at power ON

When the driver has been set to lock the servo after the motor stops in the position control mode or speed control
mode: Turning on the power supply will not excite the motor. To excite the motor, you must turn the S-ON input ON.
You can set the motor to be excited automatically after the power has been turned on, by changing the applicable
driver parameter using the OPX-2A or MEXEO2.

Use the accessory regeneration unit if gravitational operation or other operation involving up/down
movement, or sudden starting/stopping of a large inertial load, will be repeated frequently.

The factory setting is to use the internal regeneration resistor. Note, however, that the internal regeneration resistor
does not support continuous regenerative operation, gravitational operation or other operations involving up/down
movements, or frequent repeating of sudden starting/stopping of a large inertial load. If any of these operations must
be performed, use the accessory regeneration unit.

15 ||



Precautions for use

@® Note on connecting a power supply whose positive terminal is grounded

The data edit connector (CN4) and analog I/0 signals connector (CN6) are not insulated. When grounding the positive
terminal of the power supply, do not connect any equipment (PC, etc.) whose negative terminal is grounded. Doing
so may cause the driver and these equipment to short, damaging both. Use the OPX-2A to set data, etc.

Rotation direction of the motor output shaft

The motor output shaft rotates as shown in the figure for the parameters of the factory setting. The output shaft of
geared motors also rotates in the same direction as that of motors.

e 2-pulse input mode: When the CW input is being ON. e 2-pulse input mode: When the CCW input is being ON.
1-pulse input mode: When the DIR input is being ON. 1-pulse input mode: When the DIR input is being OFF.

Make sure not to hit or apply a strong impact on the motor output shaft or the encoder.

Applying a strong impact on the motor output shaft or the
encoder may cause encoder damage or motor malfunction. Do not impact
The warning label shown in the right is attached on the motor. ‘I motor shaft

and detector.

Warning label

Make sure to provide measures so that the key is not flown off when operating the motor with key in a
state where a load is not installed.
Flying off the key may result in injury or damage to equipment.




6

General specifications

General specifications

B Motor specifications

P65 *
0 to +40 °C (+32 to +104 °F) (non-freezing)

85% or less (non-condensing) .

Up to 1000 m (3300 ft.) above sea level
w
o}
o
)
c
wn
0]

No corrosive gas, liquids, or oil (oil droplets)

—20 to +60 °C (—4 to +140 °F) (non-freezing)

85% or less (non-condensing)

Up to 3000 m (10000 ft.) above sea level

No corrosive gas, liquids, or oil (oil droplets)
—20 to +60 °C (—4 to +140 °F) (non-freezing)
85% or less (non-condensing)

Up to 3000 m (10000 ft.) above sea level

No corrosive gas, liquids, or oil (oil droplets)

* With the standard type, excluding the through part of the shaft and connectors. With the geared type, excluding the
connectors.

B Driver specifications

1P20

0 to +50 °C (+32 to +122 °F) (non-freezing)
85% or less (non-condensing)

Up to 1000 m (3300 ft.) above sea level

No corrosive gas, dust, water or oil

—20to +60 °C (—4 to +140 °F) (non-
freezing)

85% or less (non-condensing)
Up to 3000 m (10,000 ft.) above sea level
No corrosive gas, dust, water or oil

—20 to +60 °C (-4 to +140 °F) (non-
freezing)

85% or less (non-condensing)
Up to 3000 m (10000 ft.) above sea level

No corrosive gas, dust, water or oil

e Maximum Surrounding Air Temperature 40-50 °C. When the surrounding air temperature exceeds
40 °C, continuous motor output power shall be within the derating curve. (NXD20-A and
NXD20-C)

e Maximum Surrounding Air Temperature 50 °C. When the surrounding air temperature exceeds
45 °C, continuous motor output power shall be within the derating curve. (NXD75-S)

8




General specifications

B Battery specifications

Lithium thionyl chloride batteries

Approx. 4 years *

2years*

0 to +50 °C (+32 to +122 °F) (non-freezing)

85% or below (non-condensing)

+5 to +35 °C (+41 to +95 °F) (non-freezing)

70% or below (non-condensing)

Continuous motor output [W]

200
175
150
125
100
75
50
25

Derating curve for continuous motor output
Rated output: 200 W

10 20 30 40 50
Ambient temperature [°C]

Derating curve for continuous motor output current
Rated output: 750 W

59
5.31

. * At an ambient temperature of 20 °C (68 °F)
Y B Derating curve for continuous motor output
'
™ Derating curve for continuous motor output
< Rated output: 100 W
® =
= 100
H
5 80
9]
2 60
o
£
2 40
)
>
£ 20
c
o
V)
0 10 20 30 40 50
Ambient temperature [°C]
Derating curve for continuous motor output
Rated output: 750 W
z 750
5 ™
£ 600
>
o
S 450
9]
1S
» 300
9]
>
£ 150
€
S]
V)
0 10 20 30 40 50

Ambient temperature [°C]

Continuous motor output current [A]

10 20 30 40 50
Ambient temperature [°C]




7

Regulations and standards

Regulations and standards

7-1 UL Standards and CSA standards

This product is recognized by UL under the UL and CSA Standards.

B Applicable standards

Applicable standards Certification Body File No.

UL 1004-1, UL 1004-6

Motor CSA €222 No.100 UL E336472
. UL 61800-5-1
Driver CSA C22.2 No.274 UL E171462

B Warning for UL Marking

7-2

For UL standard (UL 61800-5-1), the product is recognized for the condition of Maximum Surrounding Air
Temperature 50 °C (122 °F).

Suitable For Use On A Circuit Capable Of Delivering Not More Than 5000 A rms Symmetrical Amperes, 120 Volts or
240 Volts Maximum.

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection
must be provided in accordance with the National Electric Code and any additional local codes.

Is used UL Listed Inverse Time Circuit Breaker rated 240 Vac, 15 A.

Solid State motor overload protection is provided in each model. (NXD20-A/NXD20-C)

Solid State motor overload protection reacts at 150% FLA or less. (NXD75-S)

Drives have no provision for motor over temperature protection. Motor over temperature protection is required at
end application.

Do not touch the connection terminals on the driver while the power is supplied or for at least 10 minutes after
turning off the power. Doing so may result in electric shock.

EU Directive

B CE Marking
This product is affixed the CE Marking under the Low Voltage Directive and EMC Directive.

@ Low Voltage Directive

The motors are certified by TUV Rheinland under the EN 60034-1 and EN 61800-5-1. (NXM620, NXM810, NXM820,
NXM920, NXD20-A and NXD20-C only)

Motor Driver
Applicable standards EN 60034-1, EN 60034-5, EN 60664-1 EN 50178, EN 61800-5-1
To be incorporated in equipment. To be incorporated in equipment.
. L Overvoltage category: Il Overvoltage category: Il
Installation conditions Pollution degree: 3 Pollution degree: 2
Protection against electric shock: Class | Protection against electric shock: Class |

e This product cannot be used with cables normally used for IT power distribution systems.
o Install the product within the enclosure in order to avoid contact with hands.
e Be sure to maintain a protective ground in case hands should make contact with the product.

Be sure to connect the protective earth lead of the cable for motor to the protective earth terminal on the driver,
and ground the driver’s protective earth terminal.

To protect against electric shock using an earth leakage breaker (RCD), connect a type B earth leakage breaker to
the primary side of the driver.

e When using a circuit breaker (MCCB), use a unit conforming to the EN or IEC standard.

Isolate the motor cable, power-supply cable and other drive cables from the signal cables (CN1, CN4 to CN7) by
means of double insulation.
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Regulations and standards

® EMC Directive
This product is conducted EMC testing under the conditions specified in “Example of installation and wiring” on p.40.
The conformance of your mechanical equipment with the EMC Directive will vary depending on such factors as the
configuration, wiring, and layout for other control system devices and electrical parts used with this product. It
therefore must be verified through conducting EMC measures in a state where all parts including this product have
been installed in the equipment.

Applicable standards

EMI EN 55011 group 1 class A, EN 61000-6-4, EN 61800-3, EN 61000-3-2, EN 61000-3-3

frequency interference is expected if used on such a network.

7-3 RoHS directive

EMS EN 61000-6-2, EN 61800-3
. This product is not intended to be used on a low-voltage public network which supplies domestic premises; radio
w
o,
o
-
)
c
(%]
M

The products do not contain the substances exceeding the restriction values of RoHS Directive (2011/65/EU).
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8 Preparation

Preparation

This chapter explains the items you should check, as well as the name and function of each part.

8-1 Checking the product

Verify that the items listed below are included. Report any missing or damaged items to the branch or sales office

from which you purchased the product.

Verify the model number of the purchased unit against the number shown on the package label.
Check the model number of the motor and driver against the number shown on the nameplate.
The unit models and corresponding motor/driver combinations are listed on p.22.

How to identify the product model

NX 6 10 A A- -
—I:Length of supplied cable
Gear ratio
PS: PS geard type
J: PJ geared type
Power supply input A: Single-phase 100-115V
C: Single-phase /Three-phase 200-230V
S: Three-phase 200-230V
— Shape A:Standard type
M: With electromagnetic brake
— Output 5:50W
10: 100 W
20:200W
40:400W
75:750 W
— Motor size  4: 42 mm (1.65in.)
6: 60 mm (2.36in.)
8: 80 mm (3.15in.) [PJ geard type]
9: 85mm (3.35in.)
90 mm (3.54in.) [PS geard type]
10:104 mm (4.09 in.) [PJ geard type]
— Series name NX series

e Motor 1 unit

e Driver 1 unit

e CN1 connector (6 pins) 1 pc.

e CN2 connector (3 pins) 1 pc.

e CN3 connector (7 pins) 1 pc.

e CN7 connector (36 pins) 1 pc.

e Connector wiring lever (for CN2, CN3) ................ 1 pc.

e Cable for motor 1 pc. (supplied with the unit)

e Cable for encoder 1 pc. (supplied with the unit)

e Cable for electromagnetic brake.........cccooccneceen. 1 pc. (supplied with the unit having an electromagnetic brake)
o Parallel key 1 pc. (supplied with geared types)
o OPERATING MANUAL MOtOF c...cvuerevmmceerermsncesnnnns 1 copy

o OPERATING MANUAL DFiVer .cereeereereereeseeererenane 1 copy




Preparation

8-3 Combinations of motors and drivers

O indicates the cable length (1, 2, 3).

® Standard type

@ Standard type with electromagnetic brake

Model Motor model Driver model Model Motor model Driver model
NX45AA-0O NXM45A NXD20-A NX45MA-O NXM45M NXD20-A
NX45AC-0O NXM45A NXD20-C NX45MC-0O NXM45M NXD20-C
NX410AA-O NXM410A NXD20-A NX410MA-O NXM410M NXD20-A
NX410AC-O NXM410A NXD20-C NX410MC-O NXM410M NXD20-C
NX620AA-O NXM620A NXD20-A NX620MA-O NXM620M NXD20-A
NX620AC-0O NXMé620A NXD20-C NX620MC-0O NXM620M NXD20-C
NX640AS-0O NXM640A NXD75-S NX640Ms-0O0 NXM640M NXD75-S
NX975AS-0O NXM975A NXD75-S NX975Ms-0O0 NXM975M NXD75-S

® PS geared type ® PS geared type with electromagnetic brake

Model Motor model Driver model Model Motor model Driver model

NX65AA-PS5-00 NXM65A-PS5 NX65MA-PS5-0 NXM65M-PS5
NX65AA-PS10-0O NXM65A-PS10 NX65MA-PS10-00 NXM65M-PS10
NX65AA-PS25-00 NXM65A-PS25 NX65MA-PS25-00 NXM65M-PS25
NX610AA-PS5-0 NXMé610A-PS5 NX610MA-PS5-00 NXMé610M-PS5
NX610AA-PS10-00 NXMé610A-PS10 NXD20-A NX610MA-PS10-0O NXM610M-PS10 NXD20-A
NX610AA-PS25-00 NXMé610A-PS25 NX610MA-PS25-0 NXMé610M-PS25
NX920AA-PS5-0O NXM920A-PS5 NX920MA-PS5-00 NXM920M-PS5
NX920AA-PS10-00 NXM920A-PS10 NX920MA-PS10-0O NXM920M-PS10
NX920AA-PS25-1 NXM920A-PS25 NX920MA-PS25-0 NXM920M-PS25
NX65AC-PS5-00 NXM65A-PS5 NX65MC-PS5-00 NXM65M-PS5
NX65AC-PS10-0 NXM65A-PS10 NX65MC-PS10-0 NXM65M-PS10
NX65AC-PS25-1 NXM65A-PS25 NX65MC-PS25-1 NXM65M-PS25
NX610AC-PS5-00 NXM610A-PS5 NX610MC-PS5-0 NXM610M-PS5
NX610AC-PS10-0 NXM610A-PS10 NXD20-C NX610MC-PS10-00 NXM610M-PS10 NXD20-C
NX610AC-PS25-00 NXM610A-PS25 NX610MC-PS25-01 NXM610M-PS25
NX920AC-PS5-01 NXM920A-PS5 NX920MC-PS5-0 NXM920M-PS5
NX920AC-PS10-0O NXM920A-PS10 NX920MC-PS10-0O0 NXM920M-PS10
NX920AC-PS25-00 NXM920A-PS25 NX920MC-PS25-00 NXM920M-PS25
NX940AS-PS5-00 NXM940A-PS5 NX940MS-PS5-00 NXM940M-PS5
NX940AS-PS10-0 NXM940A-PS10 NXD75-S NX940MS-PS10-00 NXM940M-PS10 NXD75-S

NX940AS-PS25-00

NXM940A-PS25

NX940MS-PS25-00

NXM940M-PS25
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® PJ geared type

Preparation

® PJ geared type with electromagnetic brake

Model Motor model Driver model Model Motor model Driver model
NX810AA-J5-00 NXM810A-J5 NX810MA-J5-0 NXM810M-J5
NX810AA-J10-00 NXM810A-J10 NX810MA-J10-00 NXM810M-J10
NX810AA-J25-0 NXM810A-J25 NX810MA-J25-00 NXM810M-J25
NXD20-A NXD20-A
NX820AA-J5-00 NXM820A-J5 NX820MA-J5-00 NXM820M-J5
NX820AA-J10-O0 NXM820A-J10 NX820MA-J10-00 NXM820M-J10
NX820AA-J25-00 NXM820A-J25 NX820MA-J25-00 NXM820M-J25
NX810AC-J5-0 NXM810A-J5 NX810MC-J5-00 NXM810M-J5
NX810AC-J10-0 NXM810A-J10 NX810MC-J10-0 NXM810M-J10
NX810AC-J25-0 NXM810A-J25 NX810MC-J25-0 NXM810M-J25
NXD20-C NXD20-C
NX820AC-J5-0 NXM820A-J5 NX820MC-J5-0 NXM820M-J5
NX820AC-J10-0 NXM820A-J10 NX820MC-J10-0 NXM820M-J10
NX820AC-J25-0 NXM820A-J25 NX820MC-J25-0 NXM820M-J25
NX1040AS-J5-00 NXM1040A-J5 NX1040MS-J5-0 NXM1040M-J5
NX1040AS-J10-0O NXM1040A-J10 NX1040MS-J10-0 NXM1040M-J10
NX1040AS-J25-0O NXM1040A-125 NX1040MS-J25-0 NXM1040M-J25
NXD75-S NXD75-S

NX1075AS-J5-0

NXM1075A-J5

NX1075AS-J10-0O0

NXM1075A-J10

NX1075AS-J25-0

NXM1075A-J25

NX1075MS-J5-0O0

NXM1075M-J5

NX1075Ms-J10-00

NXM1075M-J10

NX1075MS-J25-00

NXM1075M-J25
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8-4

o W indicates A (single shaft) or M (with electromagnetic brake).

e [dindicates the cable length (1, 2, 3).
o @ indicates a number representing the gear ratio.
e The model names of motors (UL recognized) apply to the condition before a gear part is assembled.

Input/output power ratings

Input
Model Motor model Ll quel Driver model e
(UL recognized) Voltage
Single-phase
NX45mA-0O NXD20-A 100-115 V
NXM45m NXM45m Sinale-ohase/ Th h
ingle-phase/ Three-phase
NX45mC-0 NXD20-C 200-230V
Single-phase
NX410mA-O NXD20-A 100-115V
NXM410m NXM410m Single-phase/ Th h
ingle-phase/ Three-phase
NX410mC-O NXD20-C 200-230V
NX65mA-PS¢-0O NXD20-A Si:g(l)i?:?/se
NXM650-PS @ NXM45m Single-ohase/ Th h
ingle-phase/ Three-phase
NX65uC-PS& -0 NXD20-C 200-230V
NX610mA-PS¢-O NXD20-A ST gcl)e1 ?gé:lse
NXM610H-PS @ NXM410m Single-ohase/ Th h
ingle-phase/ Three-phase
NX610mC-PS& - NXD20-C 200-230V
Single-phase
NX620mA-O NXD20-A 100-115V
NXM620m NXMé620m Single-phase/ Th h
ingle-phase/ Three-phase
NX620mC-[ NXD20-C 200-230V
Three-phase
NX640mS- NXM640m NXMé40m NXD75-S 200-230V
NX810mA-J&-O NXD20-A ST ((_);(I)t_eﬁgé:}"e
NXM810m-] & NXM610m-J Single-phase/ Th h
ingle-phase/ Three-phase
NX810mC-J&-0 NXD20-C 200-230V
NX820mA-J#-[] NXD20-A ST gé?ﬁ:a\}se
NXM820m-] & NXM620m-) Single-phase/ Th h
ingle-phase/ Three-phase
NX820mC-J&-O NXD20-C 200-230V
NX920mA-PS -] NXD20-A ST gclfﬁ?avse
NXM920m-PS & NXM620m Sinale-ohase/ Th h
ingle-phase/ Three-phase
NX920mC-PS& -0 NXD20-C 200-230V
NX940mS-PS¢-00 | NXM940m-PS& NXM640m
NX975mS-[0 NXM975m NXM975m Th h
ree-phase
NXD75-$ 200-230V
NX1040mS-J&-00 | NXM1040m-J& NXM940m-)
NX1075mS-J&-00 | NXM1075m-]J¢ NXM975m-)
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50/60 Hz

1.9A T h
ree-phase
0-119V 091 A 50 W
1.2A/0.7 A
29A T h
ree-phase
0124V 112A | 100W
1.8A/1.0A
0-150 Hz
19A H N
ree-phase
0119V 091A | 50W
1.2A/0.7 A
29A h h
ree-phase
0124V 1.12A | 100W
1.8A/1.0A
4.6 A h h
ree-phase
0152V 1.8A | 200W
28A/1.6 A
Three-phase
28A 0162V 32A | 400W
28A - :
ree-phase
0-141V 1.1A 100 W
1.8A/1.0A
46 A
28A/16A h h 0-300 Hz
ree-phase
0-152V 1.8A 200 W
46 A
28A/1.6A
Three-phase
28A ey 32A | 400W
Three-phase
47 A 0-160V 59A 750 W
Three-phase
29A 0-127V 51A 400 W
Three-phase
47 A 0-160V 59A 750 W

Preparation
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8-5 Names and functions of parts

B Motor (Example: NXM620M)

Motor

Mounting holes
(4 locations)

Output shaft

Encoder cable

Electromagnetic brake cable

Motor cable

Connector cover
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B Driver (Example: NXD20-C

)

(CN1)
Regeneration register thermal
input terminal (CN1) I:

Electromagnetic brake terminal
(CN1)

24VDC power supply input terminal —I:

CHARGE LED —

Orientalmotor

Motor connector (CN2)

Regeneration resistor terminal (CN3)

Power supply input terminal (CN3)

@ Protective earth terminal

L1 a
L2 o
7] CN7
L3 a
CN3
n @)
"/

0o
(0]

-+

=

Mechanical rigidity setting switch (SW2)

Internal potentiometers (VR1, VR2)

Data edit connector (CN4)

Preparation

Control mode setting
switches (SW1-1, 1-2)
Absolute system setting
switch (SW1-3)

Pulse input mode selector
switch (SW1-4)

oSN all0jog | -

Encoder connector (CN5)

Analog 1/0 signals connector (CN6)

1/0 signals connector (CN7)

I— Battery connector (bottom)
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Name

Description

Reference

Control mode setting switches
(SW1-1,1-2)

These switches are used to set the control mode of the driver
(position control, speed control, torque control or tension control).

Position control Speed control Torque control Tension control
mode mode mode mode
~I08 ~CH2 ~g08 ~CHe
SO S S S
w[T] w[T] w[T] w[T]
~[ ~[] ~[ ~[

Absolute system setting switch
(SW1-3)

This switch is effective in the position control mode. Set the switch
when the absolute function of the driver is used by connecting
the accessory battery.

ON: Enable the absolute function

OFF: Disable the absolute function (factory setting)

p.69
p.77

Pulse input mode selector
switch (SW1-4)

In the position control mode, this switch toggles the driver
between the 1-pulse input mode and 2-pulse input mode
according to the pulse output mode of the controller.

ON: 1-pulse input mode, negative logic

OFF: 2-pulse input mode, negative logic

The factory setting depends on the destination country.

p.67

LED

These LED indicate the status of the driver.

o POWER (green): This LED is lit while the main power or 24 VDC is
input.

o ALARM (red): This LED will blink when an alarm generates (a
protective function is triggered). You can check the generated
alarm (triggered protective function) by counting the number of
times the LED blinks.

e POS (green): This LED is lit in the position control mode.
e SPD (green): This LED is lit in the speed control mode.

o TRQ (green): This LED is lit in the torque control mode.
o TEN (green): This LED is lit in the tension control mode.

Mechanical rigidity setting
switch (SW2)

What is set with this switch varies depending on the control mode.

The switch sets the gain adjustment
level according to the mechanical
rigidity. The factory setting is “6."

e Position control mode,
speed control mode

p.82
p.109

e Torque control mode | Not used.

The switch sets the minimum speed in
the simple mode. The factory setting is
e Tension control mode | “6."The switch is not used in high
function mode | or high function mode
Il.

p.138

Internal potentiometers
(VR1,VR2)

What is set with each switch varies depending on the control mode.

VR1: This switch sets the damping
o Position control mode | control frequency.

p-89

VR2: Not used.

VR1: This switch sets the speed
command value.

p.98
p-99

e Speed control mode — -
VR2: This switch sets the acceleration/

deceleration time.

p.98

VR1:This switch sets the torque
o Torque control mode | command value.

p.121

VR2: This switch sets the speed limit.

p.127

VR1: This switch sets the tension
o Tension control mode | command value.

p.140
p.145

VR2: This switch sets the speed limit.

p.155
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Name Description Reference
Connect a PCin which the MEXEQ2 has been installed, or the
Data edit connector (CN4) OPX-2A. When the MEXEO2 is used, use an accessory p.60
communication cable for the data setting software.
Encoder connector (CN5) Connect the motor encoder via a cable for encoder. p.43
Analog |/0 signals connector Connect the analog I/0 signals. p.54
(CNe)
I/0 signals connector (CN7) Connect the I/0 signals of the controller. p.44
Connect 24 VDC. Once a 24 VDC power supply is connected, you
. can check the contents of alarms that have generated even when
24 VDC power supply input . . . .
terminal (CN1) [24V] the main power is cut off. If a motor with an electromagnetic p.57
brake is used, be sure to connect a 24 VDC power supply for the
electromagnetic brake power.
Connect the accessory regeneration unit. If no regeneration unit
Regeneration resistor thermal is connected, plug in the CN1 connector to short the TH1 and TH2
input terminal (CN1) terminals. The driver is shipped with a jumper wire preassembled p.57
[TH1,TH2] in the CN1 connector, so you can short the terminals by simply
plugging the connector.
Connect the lead wires from the cable for electromagnetic brake
Electromagnetic brake terminal | (24 VDQ). 57
(CN1) [MB1, MB2] MB1: Electromagnetic brake — (black) P-
MB2: Electromagnetic brake + (white)
This LED is lit while the main power is input. After the main power
CHARGE LED (red) has been turned off, the LED will turn off once the residual voltage -
in the driver drops to a safe level.
Connect the cable for motor or cable for flexible motor to connect
the motor.
Motor connector (CN2) Phase U: Red p.43
Phase V: White
Phase W: Black
When using the internal regeneration resistor, short the RG2 and
. . . RG3 terminals using a jumper wire supplied with the CN3
Regeneration resistor terminal B .
(CN3) [RG1, RG3] connector. If the accessory regeneration unit is used, remove the p.58
! jumper wire which has shorted the RG2 and RG3 terminals, and
connect the lead wires to the RG1 and RG3 terminals.
e Single-phase 100-115 VAC
L, N: Connect single-phase 100-115 VAC.
e Single-phase 200-230 VAC
Power supply input terminal L1, L2: Connect single-phase 200-230 VAC.
(CN3) L3: Not used. p-56
e Three-phase 200-230 VAC
L1, L2, L3: Connect a three-phase 200-230 VAC.
o NC: Not used.
Protective Earth Terminal Ground tfzns terminal using a grounding wire of AWG16 057
(1.25 mm°) or larger.
B e GO Connect the accessory battery when using the absolute function 0.60

of the driver in the position control mode.
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2

Installation and connection

This part explains the installation method of the product, the mounting method of a load as well as connection

method.

@ Table of contents

1 Installation.......eevcencecnnncncnnncsnnnnes 32
1-1 Location for installation.........cccceeceveceunece 32
1-2 Installing the motor 32
1-3 Installing a load 34
1-4 Permissible radial load and

permissible axial load 35

1-5 Installing the driver 36
1-6 Installing the regeneration unit ................ 38
1-7 Installing and wiring in compliance with

EMC Directive 39

2N o1 1 T=T el 410 o N 42
2-1 Connection method for connectors........ 42
2-2  Connecting the Motor ........cceeecrerenseennns 43
2-3  Connecting the I/0 signals.......cc.coovecvsrvennee 44
2-4 Connecting the analog I/O signals........... 54
2-5 Connecting the power supply .....cccovvuener 56
2-6 Grounding the driver 57
2-7 Connecting the 24 VDC power supply

input, regeneration resistor and

electromagnetic brake........ccoveecnerrerenennne 57
2-8 Connecting the battery ......ccoeevreereerrennns 60
2-9 Connecting the data setter......ererreenes 60
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Installation

1

Installation

1-1

1-2

This chapter explains the installation location of the driver, installation method, and how to install the regeneration
resistor unit.

Also covered in this section are the installation and wiring methods that are in compliance with the relevant EMC
Directive.

Location for installation

The motor and driver are designed and manufactured for installation in equipment.
Install them in a well-ventilated location that provides easy access for inspection. The location must also satisfy the
following conditions:

e Inside an enclosure that is installed indoors (provide vent holes)
e Operating ambient temperature
Motor: 0 to +40 °C (+32 to +104 °F) (non-freezing)
Driver: 0 to +50 °C (+32 to +122 °F) (non-freezing)
e Operating ambient humidity 85% or less (non-condensing)
e Operating surrounding atmosphere
Motor: Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas)
Area not subject to oil (oil droplets)
Driver: Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid
Area not subject to splashing water (rain, water droplets), oil (oil droplets) or other liquids
Area not exposed to direct sun
Area free of excessive amount of dust, iron particles or the like
Area free of excessive salt
Area not subject to continuous vibration or excessive shocks
Area free of excessive electromagnetic noise (from welders, power machinery, etc.)
Area free of radioactive materials, magnetic fields or vacuum
Up to 1000 m (3300 ft.) above sea level

Installing the motor

Installation direction

The motor can be installed in any direction. There is an exception, however, in humid places, areas subject to mist and
other environments where water accumulates easily. In such environments, the motor should be installed in the
direction whereby the motor cable extends downward.

Installation method

To allow for prevent vibration, install the motor on a metal surface of sufficient strength. Install the motor in a location
where heat dissipation capacity equivalent to a level achieved with a heat sink (made of aluminum) is ensured. Refer
to the table below for the heat sink.

Motor model Heat sink size [mm (in.)]

NXM45, NXM410, NXM620, NXM65-PSO, NXM610-PSO,
NXM920-PSO, NXM810-J0O, NXM820-J0

NXMé640, NXM9240-PSO, NXM1040-J0 300x300x10 (11.81x11.81x0.39)
NXM975, NXM1075-J0 350x350x10 (13.78%13.78x0.39)

250x250%6 (9.84x9.84x0.24)

* O within the model name indicates a number representing the gear ratio.




Installation

® Motor frame size: 42 mm (1.65 in.)
Secure at the two mounting holes according to the installation method appropriate for your specific method of use.

® Installation method A

® Installation method B

Standard 42 (1.65)

M3

6(0.24)

1(142)

® Motor frame size: 60 to 104 mm (2.36 to 4.09 in.)
Secure at the four mounting holes according to the installation method appropriate for your specific method of use.

® Installation method C

® Installation method D

60 (2.36) M4 2 (280)

Standard - D
85(3.35) M6 3(420)
60 (2.36) M5 2.5(350) 10 (0.39)

PS geared C
90 (3.54) M8 4 (560) 15(0.59)
80 (3.15) M6 9(1270)

PJ geared - D
104 (4.09) M8 15(2100)

m Since the tightening torque of the PJ geared type is large, using a mechanically weak mounting plate
or screws may cause damage. Satisfy the following conditions for the mounting plate and screws.
Also, be sure to tighten with the specified torque.
Material of mounting plate: Steel
Mounting screw: Use a Bolt which tensile strength rank is 12.9 or higher

B Note for when the installation method B or D is used

If washers are used with the installation method B or D, make sure the washer type and size are correct.
The washers may come into contact with the motor flange, causing improper installation.
Refer to the table below, and use suitable washers in which the bolts are completely seated.

42 (1.65) M3 ©5.9 (0.23) or less
60 (2.36) M4 ©8.6 (0.34) or less
85 (3.35) Mé @12 (0.47) or less
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1-3 Installing a load

When connecting a load to the motor, align the centers of the motor’s output shaft and load shaft. Be careful not to
damage the output shaft or the bearings (ball bearings) when installing a coupling or pulley to the motor’s output

shaft.

B Electromagnetic brake motor

To release the electromagnetic brake and install the load, a DC power supply is needed to power the electromagnetic
brake. Use an extension cable for electromagnetic brake to connect a DC power supply of 24 VDC+10% to the motor.
Unit models come with an extension cable for electromagnetic brake.

Electromagnetic brake

motor

|;/ |
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DC power supply for
electromagnetic brake *1

Black

Varistor *2

DC24 V£10%

Vs

B PJ geared type

With a PJ geared type, a load can be installed directly to the gear using the load mounting holes (6 locations)
provided on the flange surface.

Load mounting holes

(6 locations)

i

Extension cable for
electromagnetic brake

*1 The power supply current capacities are as follows.
NX975, NX1040, NX1075:0.8 A or more
Motors other than the above types: 0.7 A or more

*2 To protect the switch contacts and prevent noise, the customer is advised to provide a varistor [recommended
varistor: Z15D121 (SEMITEC Corporation)].

m Since the tightening torque for the load mounting screw is large, using a mechanically weak load or
\A/ . . ey .

screws may cause damage. Satisfy the following conditions for the load and mounting screws. Also,
be sure to tighten with the specified torque.
Material of load: Steel
Mounting screw: Use a Bolt which tensile strength rank is 12.9 or higher

. Number | Tightening torque Effective depth of
Motor model | Bolt size of bolts [N-m (0z-in)] bolt [mm (n.)]
NXM810
Nxmg20 | MO 6 9(1270) 12(0.47)
NXM1040
Nxm1075 | M8 6 15 (2100) 15 (0.59)
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Permissible radial load and permissible axial load

% If the radial load or axial load exceeds the specified allowable value, repeated load applications may
cause the bearing (ball bearings) or output shaft of the motor to undergo a fatigue failure.

The permissible radial load and permissible axial load of the PS geared type represent the value that
the service life of the gear part satisfies 20,000 hours when either of the radial load or axial load is
applied to the gear output shaft.

B
N
;1\1)2(44150 (122) (1?8) 95(21) (1203‘; - - - : >9(13.2) g
Standard :))é:ig (2531(; (2:55; (25682) (26831) (36053 B 3 B %822 %
NX975 (38746) ?;82) ?9015; ?9256) (?gg) (Tg;) (??:)) - JE7IER) §
NXeD-PS5 (1378(; (235(; (2531(; (2670(; (3722(; - N - §
NX60-PS10 (2429‘; (2556(; (2695(; (3758(; ?912(; - - - 200 (45) é
PS geared NXeD-ps25 (3607(; ?;6(; ?9%(; (?(7)2) (?gg) - N N 5
NX901-PS3 ?:5(; ?923 (‘1‘;(5)) (?;(1)) (?2(1)) - - -
Nx90-ps10 | oo 1o | sy | e | 0o | B B 600{15)
NX90I-PS25 (?4512) (Z;(z)) (?3,2) (ggg) (12%; - - -
NG5 | | Dy | oe | s | o0 | o0 | aon |t | 3067
NX8r-J10 (?(5)?) (ng) (ﬂg) (?‘21?) (?Zg) (?;(7)) (?ig) (Zgg) SEY
b3 geared NX80-J25 (?ig) (Z;g) (Zgg) (?7;2) (?gg) (ggg) (g?g) (120200(; 600 (135)
NX100-J5 (?4512) (3‘5’3) (?2% 523) (?gg) (?gg) (?gg) (2(2)8) SVl
wonne | 2 | g0 1w | | e o | g

* O within the model name represents the output.
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B Permissible moment load of the PJ geared type
When installing an arm or table on the flange surface, calculate the moment load using the formula below if the
flange surface receives any eccentric load. The moment load should not exceed the permissible value specified in the

table.
Moment load: M [N-m (Ib-in)] =F x L

Unit model Permissible moment F L
load [N-m (Ib-in)] M

NX8O-J5 16 (140) e e
NX80O-J10 33(290)

NX8[-J25 60 (530) i i
NX100-J5 30 (260)
NX100-J10 66 (580)
NX100-J25 120 (1060)

* O within the model name represents the output.

1-5 Installing the driver

The driver is designed so that heat is dissipated via air convection and conduction through the enclosure. When two
or more drivers are to be installed side by side, provide 20 mm (0.79 in.) and 50 mm (1.97 in.) clearances in the
horizontal and vertical directions, respectively. When installing the driver in an enclosure, use two screws (three
screws for NXD75-S) to secure the driver through the mounting holes.

Screws (M4) are not supplied. Please provide separately.

UOI1>2UuUO0d pue uoiie|jeisu| ¢ -

e NXD20-A, NXD20-C e NXD75-S
35mm 20 mm (0.791in.) 60 mm 20 mm (0.791in.)
(1.38in.) or more (2.36in.) or more
3 5 5 '
v v
o o
3 3
3 3
« w
< Q
= =
N I L
o o o wn o wu
33 3 3
o o
53 5 2
3 ]
& =3
I I

e Install the driver in an enclosure whose pollution degree is 2 or above or protection class is IP54 or

better.
e Do not install any equipment that generates a large amount of heat or noise near the driver.

e Do not install the driver underneath the controller or other equipment vulnerable to heat.
e Check ventilation if the ambient temperature of the driver exceeds 50 °C (122 °F).
e Be sure to install (position) the driver vertically.
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Dimension [unit: mm (in.)]

NXD20-A, NXD20-C
Mass: 0.9 kg (1.98 Ib.)

50(1.97)
o
(e}
00
3 °]
M
9
o ,ﬂ
O
- —|
M
s
]l
2xma/| | | |
10 | 2%
8(0.31) | [(0.39) S E
274008 | |
20
(0.79)
NXD75-S
Mass: 1.6 kg (3.5 |b.)
70 (2.76)
ol
(e}
00
8 o
M
&
o
O
- g
M
S
o
@
2xM4
|
10 |23
28 (1.1) (039) S E
46.9 (1.85) L |
20
(0.79)

Installation

o _
41(1.61) N
max. % 4.5 (0.177) hole
S S |
Slit
o 1/2mm. |
L g
0
o
- N
-
[
18 (0.71) 66.5 (2.62) 35
(1.38)] |5 (0.2)
e _
L L
(i — o i 7% represents the figure for when
TS — T H an accessory battery is installed.
L Y |
200000
— -
e vl j] ’t\T
S @5©0177) hole
S | &
Slit
o _ g
: L)
| o
H L - wn
i._“___m I -—
| o [ ﬂ
boomees i i N
[
18.15 L=
(0.71) 66.5 (2.62) 60(2.36) || 5(0.2)
‘ 180 (7.09)
41 (1.61
max.

iZ " represents the figure for when
an accessory battery is installed.
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Installation

1-6

Installing the regeneration unit

Regeneration units (accessory) vary based upon the model of the driver used.

NXD20-A and NXD20-C

Use a regeneration unit RGB100.

Install the RGB100 in a location where heat dissipation capacity equivalent to a level achieved with a heat sink [made
of aluminum, 350x350x3 mm (13.78x13.78x0.12 in.)] is ensured. Secure the RGB100 on a smooth metal plate
offering high heat conductivity, using two screws (M4, not supplied).

e Mounting hole dimensions

Screw(M4)
(not supplied) / A
E g
. =3
' 1
N , =)
\ Regeneration unit RGB100 E
, | n
\ : i

NXD75-S

Use a regeneration unit RGB200.

Install the RGB200 in a location where heat dissipation capacity equivalent to a level achieved with a heat sink [made
of aluminum, 350x350x3 mm (13.78x13.78x0.12 in.)] is ensured. Secure the RGB200 main unit on a smooth metal
plate offering high heat conductivity, using two screws (M4, not supplied).

Then, put the protective cover on the RGB200 main unit using 4 screws (M4, not supplied).

\_ e Mounting hole dimensions

.\\

s i

\\ Screw (M4)

(not supplied)

Regeneration
™ unit RGB200

250 mm (9.84 in.)
300 mm (11.81in.)

Protective cover 1 b
6X

\~ 40 mm (1.57 in.)

KQ’ 58 mm (2.281n.)

&Cautlon Use the regeneration unit with the protective cover and do not touch during operation or
immediately after stopping. The surface is hot and may cause skin burn(s).
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Installing and wiring in compliance with EMC Directive

Effective measures must be taken against the EMI that the motor and driver may give to adjacent control-system
equipment, as well as the EMS of the motor and driver itself, in order to prevent a serious functional impediment in
the machinery. The use of the following installation and wiring methods will enable the driver to be compliant with
the EMC directive.

EMI emitting noise changes according to the layout of the product or the wiring of the cables. If the noise generated
by the cable causes a problem, insert ferrite cores in the cable.

Refer to“7 Regulations and standards” on p.19 for the applicable standards.

Connecting mains filter for power supply line

Connect a mains filter in the AC input line to prevent the noise generated in the driver from propagating externally
through the power supply line.
Use a mains filter or equivalent as below table.

Single-phase Single-phase Three-phase
100-115V 200-230V 200-230V

HF2010A-UPF = =

Driver model Manufacturer

NXD20-A | SOSHIN ELECTRIC CO,, LTD.

NXD20-C - HF2010A-UPF HF3010C-SZA
Schaffner EMC - - FN3025HP-10-71
NXD75-S | TDK-Lambda Corporation - - RTHN-5010

Install the mains filter as close to the driver as possible.

Use cable clamps and other means to secure the input and output cables firmly to the surface of the enclosure.
Connect the ground terminal of the mains filter to the grounding point, using as thick and short a wire as possible.
Do not place the AC input cable (AWG16 to 14: 1.25 to 2.0 mm?) parallel with the mains-filter output cable (AWG16
to 14: 1.25 to 2.0 mm?). Parallel placement will reduce mains-filter effectiveness if the enclosure’s internal noise is
directly coupled to the power supply cable by means of stray capacitance.

Connecting a surge arrester

Use a surge arrester as below table.

Manufacturer Single-phase 100-115V, 200-230V | Three-phase 200-230V
OKAYA ELECTRIC INDUSTRIES CO., LTD. R-C-M-601BQZ-4 R-C-M-601BUZ-4
SOSHIN ELECTRIC CO,, LTD. LT-C12G801WS LT-C32G801WS

% When measuring dielectric strength of the equipment, be sure to remove the surge arrester, or the
\A/
surge arrester may be damaged.

Connecting the 24 VDC power supply

Use a 24 VDC power supply conforming to the EMC Directive.
Use a shielded cable for wiring, and wire/ground the power supply cable over the shortest possible distance. Refer to
“Wiring the power supply cable and signal cable” on p.40 for how to ground the shielded cable.

How to ground

The cable used to ground the driver, motor and mains filter must be as thick and short as possible so that no potential
difference is generated. Choose a large, thick and uniformly conductive surface for the grounding point.

How to ground the driver
Refer to p.57 for how to ground the driver.

How to ground the motor
Connect the protective earth lead of the cable for motor, to the protective earth terminal on the driver.

39|
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Installation

B Wiring the power supply cable and signal cable

Use a shielded cable of AWG16 to 14 (1.25 to 2.0 mm®) or larger for the main power supply, and wire the power
supply cable over the shortest possible distance.

Use a shielded cable of AWG28 to 16 (0.08 to 1.25 mm?) for the 24 VDC power supply, and wire the power supply
cable over the shortest possible distance.

Use a shielded cable of AWG28 (0.08 mm?) or more for the I/O signals, and wire the signal cable over the shortest
possible distance. An accessory driver cable is available. Refer to p.217.

To ground a shielded cable, use a metal clamp or similar device that will maintain contact with the entire
circumference of the shielded cable. Attach a cable clamp as close to the end of the cable as possible, and connect
it as shown in the figure.

Cable clamp

B Notes about installation and wiring

Connect the motor, driver and other peripheral control equipment directly to the grounding point so as to prevent
a potential difference from developing between grounds.

When relays or electromagnetic switches are used together with the system, use mains filters and CR circuits to
suppress surges generated by them.

e Keep cables as short as possible without coiling and bundling extra lengths.
e Place the power cables such as the motor and power supply cables as far apart [200 mm (7.87 in.)] as possible from

the signal cables. If they have to cross, cross them at a right angle. Place the AC input cable and output cable of a
mains filter separately from each other.

If a motor cable is required between the motor and driver, it is recommended that an accessory cable or flexible
cable be used, since the EMC measures are conducted using the Oriental Motor cable.

B Example of installation and wiring

Motor
|: OPX-2A
|}
Motor cable W Encoder cable EEEEECEI'
(shielded cable) & 5
Electromagnetic Shielded cable
brake cable
Mains  24VDC B3 B Driver =
filter power supply Shielded _
AC cable A g Programmable
@_ 'r @ controller
FG\—%
Lpe Lpe @ 7
[R J]
NS
Surge Mains o A EG
AC arrester filter A 83 ‘Driver cable
: g OE (shielded cable)
Lpe TFG
Grounded panel l PE
l PE A: Cable clamp
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B Precautions about static electricity

Static electricity may cause the driver to malfunction or suffer damage. While the driver is receiving power, handle the
driver with care and do not come near or touch the driver.
Always use an insulated screwdriver to adjust the driver’s switches.

m The driver uses parts that are sensitive to electrostatic charge. Before touching the driver, turn off the
power to prevent electrostatic charge from generating. If electrostatic charge is impressed on the
driver, the driver may be damaged.

AN |
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Connection

2 Connection

This chapter explains the driver, motor, I/0 signals, how to connect the power supply, and grounding method.

2-1 Connection method for connectors

B Wiring the CN1 connector

1. Strip the insulation cover of the 2. Insert each lead wire into the CN1 connector and
lead wire by 7 mm (0.28 in.) tighten the screw using a screwdriver.

Connector screw size: M2
Tightening torque:
0.22t0 0.25 N-m (31 to 35 oz-in)

7 mm (0.28in.)

B Wiring the CN2/CN3 connectors

1. Strip off the cable sheath 2. Push the connector wiring lever
based on the strip gauge. in the direction of the arrow.
( ! s

%: <= 3 |nsert the cable.

You can also use a flat-tip screwdriver.

Insert the cable
while pushing down
the screwdriver.

Insert the screwdriver here.
Tip of 3.0to 3.5 mm
1 (0.12t0 0.14in.) in width.

=

ona

A

B Wiring the CN6/CN7 connectors

Cable clamp Screw (M2.5)
Screw (M2) Tightening torque:
I/O signal cable 7 0.51t0 0.55 N-m (71 to 78 0z-in)
Connector 7

Place the spring washer
outside the case.

Screw (M2.5)
Align the washer in the

depression in the case.
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2-2 Connecting the motor

B Example: electromagnetic brake motor
Refer to p.57 for the connection method of 24 VDC power supply.

CN1 connector

| 24 V+

. — | 24 V-
24 VDC 0
power supply =S
= 1 o Black =—[)1— MB1
Connect to CN1 * = (+) White = MB2
< Q0
-
: Cable for electromagnetic
brake Connect to CN5 *
Connectto CN2 *
7

Cable for motor

Cable for encoder

=0

CN2 connector ‘/
Red o
= | O | Phase U
White
O O|PhaseV
Black l
O O|Phase W =)

3

i

Tightening torque: JI_I
1.2 N:m (170 oz-in)

Electromagnetic E ﬁ

fN‘ brake cable
=T \

(r

Motor cable

Encoder cable

o 1 [

|

* Cables represented in gray color are supplied with the product or sold separately.
Keep 20 m (65.6 ft.) or less for the extension length between the motor and driver.

% e The lead wires of the cable for electromagnetic brake have polarities, so connect them in the
correct polarity. If the lead wires are connected with their polarities reversed, the electromagnetic
brake will not operate properly.

e Have the connector plugged in securely. Insecure connector connection may cause malfunction or
damage to the motor or driver.

e When plugging/unplugging the connector of the motor cable, turn off the power and wait for the
CHARGE LED to turn off. The residual voltage may cause electric shock.

When installing the motor on a moving part, use an accessory flexible cable having excellent flex
resistance. For the flexible cable, refer to p.212.

43 |

UOI1>2UuUO0dD pue uoiie|jeisu| ¢ -



Connection

2-3 Connecting the 1/0 signals

Solder the 1/0 signal cable (AWG28 to 24: 0.08 to 0.2 mm®) to the CN7 18 16 14 12 10 8

connector (36 pins) by checking the pin numbers in “Connector 17 ‘ 15(13]11 ‘

function tables” provided on p.45 and pages that follow. Use a shielded

cable for 1/0 signals. Refer to p.42 for wiring the connectors.

We provide an accessory driver cable allowing easy connection with a *T@T@Thmﬁﬁ%ﬁ@@@@ﬁm%[

driver, as well as a connector-terminal block conversion unit. Refer to p.217 NERE

for details. 36 ‘ 34 ‘ 32/30/28|26|24|22|20
35 33 31 29 27 25 23 21 19

\
TEEECEoRaERoRRo T

[—]

B Connecting the connector (CN7)
Tightening torque: 0.3 to 0.35 N:-m (42 to 49 oz-in)

m Be certain the I/0 signals cable is as short as possible. The maximum input frequency will decrease as
\_/\_/ .
the cable length increases.
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B Connector function table - Position control mode

Pin No. Signal name Name
1 — —
2 GND Ground connection
3 ASG+
A-phase pulse line-driver output
4 ASG—
> B3G+ B-ph Ise line-dri tput
-phase pulse line-driver outpu
6 BSG— P P P
7 ZSG1+
Z-phase pulse line-driver output
8 ZSG1-
9 ALM+
Alarm output
10 ALM—
11 WNG+/MOVE+ */MBC+ * Warning output/ Motor moving output */
12 WNG—/MOVE— */MBC— * Electromagnetic brake control signal output *
13 END+
Positioning complete output
14 END-
15 READY+/ALO+ */P-OUTR+ Operation ready complete output/Alarm code output bit 0 */
16 READY—/ALO— */P-OUTR— Position data output ready output
17 TLC+/AL1+ */P-OUTO+ Torque limit output /Alarm code output bit 1 */
18 TLC—/AL1— */P-OUTO— Position data output bit 0
19 Z5G2+/NEAR+ */AL2+*/P-OUT1+ | Z-phase pulse open-collector output/Near position output */
20 7SG2—/NEAR— */AL2— */P-OUT1— | Alarm code output bit 2 */Position data output bit 1
21 GND Ground connection
22 IN-COM Input common
23 S-ON Servo on input
24 CLR/ALM-RST/P-CK Dev'@tlon clear mput./A.Iarm reseF input/
Position data transmission clock input
25 P-REQ Position data request input
26 TL Torque limit enable input
27 MO
Data selection input
28 M1
29 P-PRESET Position preset input
30 FREE Shaft free input
31 CW+/PLS+
CW pulse input/Pulse input (+5 V)
32 CW—/PLS—
33 CW+24V/PLS+24V CW pulse/pulse input (+24 V)
34 CCW+24 V/DIR+24V CCW pulse input/direction input (+24 V)
35 CCW+/DIR+
CCW pulse input/Direction input (+5 V)
36 CCW-/DIR-

* The signal will become effective if the applicable setting has been changed using the OPX-2A or MEXEOQ2.
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Connection

B Connector function table - Speed control mode

'| — —
2 GND Ground connection
3 ASG+
A-phase pulse line-driver output
4 ASG—
> B3G+ B-ph Ise line-dri tput
-phase pulse line-driver outpu
6 BSG— P P P
7 ZSG1+
Z-phase pulse line-driver output
8 ZSG1-
9 ALM+
Alarm output
10 ALM—
1 WNG+/MOVE+*/MBC+* | Warning output/ Motor moving output */
12 WNG—/MOVE— */MBC— * | Electromagnetic brake control signal output *
13 VA+
Speed attainment output
14 VA-
15 READY+/ALO+ *
Operation ready complete output/Alarm code output bit 0 *
16 READY—/ALO- *
17 TLC+/ALT+ *
Torque limit output /Alarm code output bit 1 *
18 TLC—/AL1-*
19 Z5G2+/ZV+*/AL2+ * Z-phase pulse open-collector output/ Motor zero speed output */
20 7SG2—/Z\— */AL2— * Alarm code output bit 2 *
21 GND Ground connection
22 IN-COM Input common
23 S-ON Servo on input
24 ALM-RST Alarm reset input
25 BRAKE Instantaneous stop input
26 TL Torque limit enable input
27 MO
28 M1 Data selection input
29 M2
30 FREE Shaft free input
31 CW+
CWinput (+5V)
32 CW-
33 CW+24V CW input (+24 V)
34 CCW+24V CCW input (+24 V)
35 CCW+
CCW input (+5V)
36 CCW-

* The signal will become effective if the applicable setting has been changed using the OPX-2A or MEXEOQ2.
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B Connector function table - Torque control mode

'| — —
2 GND Ground connection
3 ASG+
A-phase pulse line-driver output
4 ASG—
> B3G+ B-ph Ise line-dri tput
-phase pulse line-driver outpu
6 BSG— P P P
7 ZSG1+
Z-phase pulse line-driver output
8 ZSG1-
9 ALM+
Alarm output
10 ALM—
1 WNG+/MOVE+*/MBC+* | Warning output/ Motor moving output */
12 WNG—/MOVE— */MBC— * | Electromagnetic brake control signal output *
13 - -
14 = =
15 READY+/ALO+ *
Operation ready complete output/Alarm code output bit 0 *
16 READY—/ALO- *
17 VLC+/ALT+*
Speed limit output/Alarm code output bit 1 *
18 VLC—/ALT-*
19 Z5G2+/ZV+ */AL2+ * Z-phase pulse open-collector output/ Motor zero speed output */
20 7SG2—/Z\— */AL2— * Alarm code output bit 2 *
21 GND Ground connection
22 IN-COM Input common
23 - -
24 ALM-RST Alarm reset input
25 - -
26 - -
27 MO
28 M1 Data selection input
29 M2
30 FREE Shaft free input
31 CW+
CW input (+5V)
32 CW-
33 CW+24V CW input (+24 V)
34 CCW+24V CCW input (+24 V)
35 CCW+
CCW input (+5V)
36 CCW-

* The signal will become effective if the applicable setting has been changed using the OPX-2A or MEXEOQ2.
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Connection

H Connector function table - Tension control mode

'| — —
2 GND Ground connection
3 ASG+
A-phase pulse line-driver output
4 ASG—
> B3G+ B-ph Ise line-dri tput
-phase pulse line-driver outpu
6 BSG— P P P
7 ZSG1+
Z-phase pulse line-driver output
8 ZSG1-
9 ALM+
Alarm output
10 ALM—
1 WNG+/MOVE+*/MBC+* | Warning output/ Motor moving output */
12 WNG—/MOVE— */MBC— * | Electromagnetic brake control signal output *
13 - -
14 = =
15 READY+/ALO+ *
Operation ready complete output/Alarm code output bit 0 *
16 READY—/ALO- *
17 VLC+/ALT+*
Speed limit output/Alarm code output bit 1 *
18 VLC—/ALT-*
19 Z5G2+/ZV+ */AL2+ * Z-phase pulse open-collector output/ Motor zero speed output */
20 7SG2—/Z\— */AL2— * Alarm code output bit 2 *
21 GND Ground connection
22 IN-COM Input common
23 - -
24 ALM-RST Alarm reset input
25 - -
26 W-RESET Roll diameter reset input
27 MO
28 M1 Data selection input
29 M2
30 FREE Shaft free input
31 CW+
CWinput (+5V)
32 CW-
33 CW+24V CW input (+24 V)
34 CCW+24V CCW input (+24 V)
35 CCW+
CCW input (+5V)
36 CCW-

* The signal will become effective if the applicable setting has been changed using the OPX-2A or MEXEOQ2.
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B Internal input circuit

Connection

All input signals of the driver are photocoupler inputs. The signal state represents the “ON: Carrying current” or “OFF:
Not carrying current” state of the internal photocoupler rather than the voltage level of the signal.

24VDC 33,34
5VDC 31,35
32,36 (—

CW/PLS, CCW/DIR,
CW+24V/PLS+24V,
CCW+24 V/DIR+24V

IN-COM, S-ON, CLR/ALM-RST/P-CK,
P-REQ/BRAKE, TL/W-RESET,
MO, M1, P-PRESET/M2, FREE

Driver internal circuit
2.7kQ

Driver internal circuit
3kQ

22

ZS D1okQ SZ::IC_ 23t030

10k |¥ 78

W
.

B Internal output circuit

The driver outputs signals in the photocoupler/open-collector output mode and the line driver output mode. The
signal state represents the “ON: Carrying current” or “OFF: Not carrying current” state of the internal photocoupler
rather than the voltage level of the signal.

ALM, WNG/MOVE/MBC, END/VA,
READY/ALO/P-OUTR, TLC/VLC/AL1/P-OUTO,

9,11,13
15,17,19
10,12, 14
16,18, 20

ZSG2/NEAR/ZV/AL2/P-OUT1

ASG, BSG, Z5G1

Driver internal circuit
30VDCor less

+\10onrIess—> L
E( =y
S -

Driver internal circuit

26C31 or equivalent

The ASG output, BSG output and ZSG1 output are line driver outputs. When connecting a line driver
output, receive it with a line receiver. Also, be sure to connect pin 2 or 21 on the driver to the GND on

the line receiver, and connect a
of the line receiver.

Programmable
controller

terminal resistor of 100 Q or more between the driver and the input

Driver

$IPOC =
e
A0

VoV Terminal resistor : VoV

of 100 Q or more NC
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Connection

B Connecting to a current sink output circuit

® When pulse input is of line driver type

Programmable controller

Twisted pair cable

Driver

ov
5to 24VDC[ﬁ

aNaNaNaNaNaNalNe

ovv
30VDCor less A

BR

RO 10 mA orless—

(=

—-oxe

R

—

o)

0

<

:

o)

0

:

=

0

:

)

0

@
Do BB B b i

ovv

ol

Bl

Ejijijg

Al A A

<50

vov

NC

GROLCC0OO 30 o-s

26C31 or equivalent

vov

e Use output signals at 30 VDC or less. If the current exceeds 10 mA, connect an external resistor RO.
e Connect a terminal resistor of 100 Q or more between the driver and the input of the line receiver.
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® When pulse input is of open-collector type (input voltage 5 VDC)

Programmable controller

5VDC A

Twisted pair cable

Driver

R1

Koka [y=C[

~_

T 0

2.7 kQ

Klroka =

-

vov

Connection

When using signals at 12 VDC, connect an external resistor R1 (1 kQ, 0.25 W or more) so that the
current becomes 20 mA or less.

® When pulse input is of open-collector type (input voltage 24 VDC()

Programmable controll

er

24VDC A

Twisted pair cable

Driver

v

-

H

C

—

vov

H

C
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Connection

B Connecting to a current source output circuit

® When pulse input is of line driver type

Programmable controller

Twisted pair cable

Driver

8

oV
5t024VDC A

A%

gNaNaNaNaNalale

30VDCor less A

— 10 mA or less

O

0

g

(=

=
—

0

0

0

0

Q-G R0-G

0

ovwv

=
\

<0

<0

<5l

0 qonye

vov

?%N SOV

26C31 or equivalent

NC vov

e Use output signals at 30 VDC or less. If the current exceeds 10 mA, connect an external resistor RO.
e Connect a terminal resistor of 100 Q or more between the driver and the input of the line receiver.
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® When pulse input is of open-collector type (input voltage 5 VDC)

Programmable controller Driver

5VDC A

—

W

Afloka |[y=([

Twisted pair cable
— R1

ovwv

W

Kok Jy=C

When using signals at 12 VDC, connect an external resistor R1 (1 kQ, 0.25 W or more) so that the
current becomes 20 mA or less.

® When pulse input is of open-collector type (input voltage 24 VDC)

Programmable controller Driver

24VDC A

— Twisted pair cable
h cE

|

—

ovwv
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Connection

2-4

Connecting the analog 1/0 signals

analog I/0 connector (CN6).

Use the connector (20 pins) included in the accessory set AS-SV2 or AS-SD1 as the 10 8 6 4 2

Solder the analog I/0 cable (AWG28 to 24: 0.08 to 0.2 mm’) to the CN6 connector by \
checking the pin numbers in “Connector function table” provided below. Use a

shielded cable for analog 1/0 signals.

Refer to p.42 for wiring the connectors.

]‘”@@@@@@@@@Q1

An accessory connector-terminal block conversion unit is available for easy connection 20 ‘ 18‘ 16‘ 14‘ 12 ‘
with the driver. Refer to p.217 for details.

B Connector function table

19 17 15 13 11

Pin No. 1/0 Signal name Name Description

1 e V-REF /'\nzfllo'g speed (command/ | Terminal usgd t.o input an analog speed
limit) input (command/limit).

2 GND SG Signal ground Ground for analog I/Os.
Reference voltage output A power supply output used to connect a

3 Output P-VREF for analog speed variable resistor to the analog speed
(command/limit) input (command/limit) input.
Reference voltage output Power supply output used to connect a

4 Output P-TREF for analog torque variable resistor to the analog torque
(command/limit) input (command/limit) input.

5 s T-REF A'\nzf\lo.g torque (command/ | Terminal usgd ‘Eo input an analog torque
limit) input (command/limit).

6 GND SG Signal ground Ground for analog I/Os.

7 Guias V-MON Analog speed monitor Voltage corres.pondlng to the monitored
output analog speed is output from here.

8 GND SG Signal ground Ground for analog I/Os.

9 S T-MON Analog torque monitor Voltage correspondlng to the monitored
output analog torque is output from here.

10 GND SG Signal ground Ground for analog I/Os.

11 — — — —

12 - - - -

13 - - - -

14 - - - -

15 - - - -

16 - - - -

17 - - - -

18 - - - -

19 — — — —

20 - - - -

B Connecting the connector
Tightening torque: 0.3 to 0.35 N-m (42 to 49 oz-in)
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B Connection example

® Input circuit

P-VREF

Connection

Driver

%10.6V

V-REF

5
)

Maximum output current: 2 mA

Input voltage: -10to +10V .

SG

15kQ Input impedance: 15 kQ

P-TREF

Vov
ﬁmo.w

T-REF

Maximum output current: 2 mA

Input voltage: -10to +10V .

DC voltage Or Variable resistor 3
20 kQ 5

-10to+10V|——
GND |——— !
DC voltage Or Variable resistor 3
20 kQ 5

-10to+10V|——
1

GND [———

SG

15kQ Input impedance: 15 kQ

® Output circuit

Driver

—O—O—O—O—

%OV

Output voltage: -10to +10V

Maximum output current: 1 mA
1kQ

Output impedance: 1 kQ

Output voltage: -10to +10V

Maximum output current: 1 mA
1kQ

1
T

Output impedance: 1 kQ

T-MON (9)

SG (10
ov

The output impedance is 1 kQ. Check the input impedance of the measuring instrument or external

circuit to be connected.
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Connection

2-5 Connecting the power supply

Use the CN3 connector (7 pins) to connect the power supply cable (AWG16 to 14: 1.25 to 2.0 mm?) to the main power
supply connector (CN3) on the driver. Refer to p.42 for details on the connector wiring method.
Use a power supply capable of supplying the current capacity as below table.

% e Do not wire the power supply cable of the driver in the same cable duct with other power line or
motor cable. Doing so may cause malfunction due to noise.
e Before plugging/unplugging the CN3 connector, turn off the power and wait for the CHARGE LED
to turn off. Failure to do so may cause electric shock due to residual voltage.

The current capacity for the power supply as shown below is the value when operating the motor in
the continuous duty region. When operating in the limited duty region, the current will flow
maximum three times as much as the continuous region. Refer to p.234 for the continuous duty region
and limited duty region.

B Single-phase 100-115V

Connect the live side of the power cable to the L terminal and the neutral side to the N terminal.
Use a power supply capable of supplying the current capacity as shown below.

UOI1>2UuUO0dD pue uoiie|jeisu| ¢ -

Unit model Current capacity CN3 connector F5g J
NX45 1.9 A or more on o
o
NX410 2.9 Aor more Single-phase O Of Connect to CN3
NX65 1.9 A or more 100-115V oo
50/60Hz L L
NX610 2.9 Aor more —<=® O "
0
NX620 4.6 A or more N &
o0
NX810 2.8 Aor more °
NX820
NX920 4.6 A or more

B Single -phase 200-230V

Connect the live side of the power cable to the L1 terminal and the neutral side to the L2 terminal.
Use a power supply capable of supplying the current capacity as shown below.

Unit model Current capacity CN3 connector 55 J
NX45 1.2 A or more ) oo =
NX410 1.8 A or more Slngz;geo-zge(l)ss 8 E Connect to CN3 :
NXé65 1.2 A or more 50/60Hz L 5l L1 oo

—

NX610 1.8 A or more N =0 0/ L2
NX620 2.8 A or more Ol ]
NX810 1.8 A or more i
:;ggg 2.8 A or more
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Connection

B Three-phase 200-230V

Connect the R, S and T phase lines of the power cable to the L1, L2 and L3 terminals, respectively.
Use a power supply capable of supplying the current capacity as shown below.

Unit model Current capacity CN3 connector =5 ==, J|
NX45 0.7 A or more oo we|f| @ =
o

NX410 1.0 A or more Three-phase O Ol Connect to CN3 L
NXé65 0.7 A or more 50/60 Hz 55l L1 L

NX610 1.0 A or more =5 0| L2 ol

T3 LA™

NX620 1.6 A or more =

NX640 2.8 A or more .@ @||%"
NX810 1.0 A or more

NX820

NX920 1.6 A or more

NX940 2.8 A or more

NX975 4.7 A or more

NX1040 2.9 A or more

NX1075 4.7 A or more

2-6 Grounding the driver

Be sure to ground the protective earth terminal (screw size: M4) of the
driver.
Tightening torque: 1.2 N-m (170 oz-in)

You can ground either of the two protective earth terminals. The

terminal not grounded should be connected to the protective earth

lead of the motor cable.

Use a grounding wire (AWG16 to 14: 1.25 to 2.0 mm?), and do not share Protective Earth
the protective earth terminal with a welder or any other power Terminal
equipment. (Ground one of these terminals.)
When grounding the protective earth terminal, use a round terminal

and affix the grounding point near the driver.

Connecting the 24 VDC power supply input, regeneration resistor

and electromagnetic brake

Use the CN1 connector (6 pins) to connect the 24 VDC power supply input, regeneration resistor thermal input and
electromagnetic brake. Connect the lead wire (AWG28 to 16: 0.08 to 1.25 mm?).

Display Description
24V+ | 24VDC power supply input
24\/— (Be sure to connect this pin when an electromagnetic brake is used.)
TH1 Regeneration resistor thermal input

TH2 (If this pin is not used, short it using a jumper wire.)

MB1 Electromagnetic brake — (Connect the black lead wire of the electromagnetic brake.)

MB2 Electromagnetic brake + (Connect the white lead wire of the electromagnetic brake.)

57|
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Connection

B Connecting method

Connector screw size: M2.5
Tightening torque: 0.4 N-m (56 0z-in)

B Connecting the 24 VDC power supply input

If the 24 VDC power supply is connected, alarm contents can be checked even when the main power supply is shut
off by an alarm generation.

Since the 24 VDC power supply is not used for operating the motor, connect it as necessary.

When the electromagnetic brake motor is used, be sure to connect the 24 VDC power supply of the following
capacity.

Model Voltage Current capacity
Standard With electromagnetic brake
NX45, NX410, NX65,
NX610, NX620, NX640, 0.7 A or more
NX810, NX820, NX920, NX940 | 24VDCx10% 0.4 A ormore
NX975, NX1040, NX1075 0.8 A or more

Connecting the regeneration unit

When the internal regeneration resistor is used

The driver has an internal regeneration resistor. The driver is shipped with the TH1 and TH2 terminals of CN1, and RG2
and RG3 terminals of CN3, shorted respectively to enable the internal regeneration resistor.

The internal regeneration resistor does not support continuous regenerative operation, gravitational operation or
other operations involving up/down movements, or frequent repeating of sudden starting/stopping of a large inertial
load. If any of these operations must be performed, use the accessory regeneration unit.

When the accessory regeneration unit is used

Use the accessory regeneration unit if gravitational operation or other operation involving up/down movement, or
sudden starting/stopping of a large inertia load, will be repeated frequently.

Regeneration unit

N— = (O
To TH1 and TH2 ||
- terminals on CN1 g
(©) (9)
7 o)
AWG22 (AWG20 for RGB200)
To RG1 and RG2
\AWG18 terminals on CN3
L

o The two thin lead wires [AWG22 (0.3 mm?) for RGB100, AWG20 (0.5 mm®) for RGB200] of the regeneration unit
are thermostat outputs. Connect them to the TH1 and TH2 terminals using the CN1 connector.

o Regenerative current flows through the two thick lead wires (AWG18: 0.75 mm?) of the regeneration unit. Remove
from the CN3 connector the jumper wire which has shorted the RG2 and RG3 terminals, and connect the lead wires
to the RG1 and RG3 terminals.
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Connection

e When connecting the accessory regeneration unit, be sure to remove the jumper wires from the
CN1 connector and CN3 connector.

o If the current consumption of the regeneration unit exceeds the allowable level, the thermostat
will be triggered and a regeneration unit overheat alarm will generate. If a regeneration unit
overheat alarm generates, turn off the power and check the content of the error.

® Regeneration unit specifications

NXD20-A, NXD20-C

Continuous
Allowable regenerative power - S0W
current
consumption Instantam.eous 600 W 600 W
regenerative power
Resistance 150 Q 150 Q
Operation: Opens at 150+7 °C

Operating temperature of thermostat

Operation: 955 °C (203+41 °F)

(302+45 °F)
Reset: Closes at 145412 °C (293454 °F)
(normally closed)

Electrical rating of thermostat

120VAC4 A,30VDC4 A
(minimum current: 5 mA)

* Install the regeneration unit in a location where heat dissipation capacity equivalent to a level achieved with a heat
sink [made of aluminum, 350x350x3 mm (13.78x%13.78x0.12 in.)] is ensured.

NXD75-S
Continuous _ 200W
Allowable regenerative power
current I
consumption nstantan('eous 2250 W 2250 W
regenerative power
Resistance 500 500

Operating temperature of thermostat

Operation: 7545 °C (167+41 °F)

Operation: Opens at 175%5 °C
(34741 °F)

Reset: Closes at 115+15 °C (239+59 °F)
(normally closed)

Electrical rating of thermostat

227VAC8 A, 115VAC22 A

* Install the regeneration unit in a location where heat dissipation capacity equivalent to a level achieved with a heat
sink [made of aluminum, 350x350%3 mm (13.78%13.78%0.12 in.)] is ensured.

B Connecting the electromagnetic brake

Refer to “2-2 Connecting the motor” on p.43.
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Connection

p Connecting the battery

1. Hold the driver with its bottom facing up and plug the Battery holder
connector attached at the end of the battery lead wires into
the battery connector.

. Lead wires with
2. Hook the tabs on the battery connector onto the mating Hook ’ connector
parts on the driver.

3. Push in the battery holder carefully by ensuring that the
lead wires are not pinched.

m e Installing or removing the battery must be performed by qualified personnel with expert
knowledge of the handling of the driver and battery.

e Remove the battery if the driver is not turned on for an extended period exceeding the data
retention period. Failure to do so may cause the battery fluid to leak or battery performance to
drop.

e When installing or removing the battery, cut off the main power supply and 24 VDC power supply
of the driver.

e Once the battery is disconnected, the absolute motor position stored in the driver will be lost. After
the battery has been installed, be sure to set the absolute motor position again.

Specifications

Lithium thionyl chloride batteries
3.6

1700

0.025 (0.882)

Approx. 4 years *

2 years*
0 to +50 °C (+32 to +122 °F) (non-freezing)

85% or below (non-condensing)
+5 to +35 °C (+41 to +95 °F) (non-freezing)
70% or below (non-condensing)

* At an ambient temperature of 20 °C (68 °F)

2-9 Connecting the data setter

Connect the OPX-2A cable or communication cable for the
data setting software (accessory) to the data edit connector
(CN4) on the driver. OPX-2A cable or communication

cable for the data setting software

-ER TIEE—

ACautlon The driver’s data edit connector (CN4) and analog I/0 signals connector (CN6) are not
insulated. When grounding the positive terminal of the power supply, do not connect any
equipment (PC, etc.) whose negative terminal is grounded. Doing so may cause the driver
and these equipment to short, damaging both.
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Position control mode

This part explains the functions and operation of the position control mode.
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Guidance

1 Guidance

The following functions are available in the position control mode:

e Positioning operation based on pulse input............ Positioning operation is performed based on input pulses.

o Torque liMitu..cerereeserrerenees The maximum output torque of the motor is limited.

e Absolute system ... When a battery is connected, the absolute function of the driver can be used.

e Current position output...... The current position data recognized by the driver is output.

e Tuning Operations are performed via automatic tuning. Gain adjustment is also possible
according to the load inertia or mechanical rigidity.

e Damping control ................ Residual vibration can be suppressed during positioning, in order to shorten the

positioning time.

If you are new to the NIX Series driver, read this section to understand the operating methods along with the
operation flow.

Before operating the motor, check the condition of the surrounding area to ensure safety.
@D sctore operating 9 y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

:
O
O
9@

- Check
S-ON input and CW (CCW)
Check pulse connection
O Motor connection

[O8
Check mmmpp - —— Pulse generator or

. ¢ rogrammable controller
Power supply connection \ prog
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Guidance

STEP 2 Operate the motor

To perform damping control: VR1
30H W1
z 30to7Hz o
30 Hzrange 1.Set the control mode to ~ [~B—2
@ "Position Control Mode!  |I—
Ineffective —
range ~[
. . . . SW2
~ 1 2. Set the mechanical rigidity. 7
= § >
B2
\ 0
' 5. Confirm that the motor
rotates without problem. | @G 3.Turn the S-ON input ON
f to excite the motor.
4. Input pulses.

The new settings of the control mode setting switches will become effective after the power is
cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

STEP 3 Were you able to operate the motor properly?

How did it go? Were you able to operate the motor properly?
If the motor does not function, check the following points:

Is the S-ON input ON?

Are the thermal terminals for regeneration resistor (TH1 and TH2) on the CN1 (shorted)?
Is any alarm present?

Are the power supply and motor connected securely?

Is the POS LED (green) lit?

For more detailed settings and functions, refer to the following pages.
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List of setting items

2 List of setting items

The items that can be set in the position control mode are listed below.
You can use the OPX-2A or MEXEQ2 to set operation data or change the internal parameters of the driver.

2-1 Operation data

Item

Description

Setting range

Torque limit

Sets the torque limit value.

0 to 300 [%]

Damping frequency

Sets the damping control frequency.

7.00 to 100.00 [HZ]

2-2 Application parameters

MEXEO2 tree view Parameter name Description Setting range
0: Automatic
Gain tuning mode selection | Selects the gain tuning mode. 1: Semi-auto
2: Manual
[ T P 'Sets 'Fhe ratio of load inertial moment and motor 0o 10,000 [%]
inertial moment
Mechanical rigidity setting SeIeFts the rigidity appllc'able to automatic, 0to 15
semi-auto or manual tuning.
Gain Basiien losp s §ets the position loop galr?.\(Vhen this value is 1 t0 200 Hz
increased, the response will increase.
Speed loop gain 'Sets the speed loop gain. \(Vhen this value is 1 t0 1,000 Hz
increased, the response will increase.
Speed loop integral time Sets the speed loop integral time constant. When
. . s 1.0 to 500.0 [ms]
constant this value is decreased, the response will increase.
Speed feed-forward rate Sets the speed feed-forward raFe'. ThIS pa'rameter 010 100 [%]
can be used to shorten the positioning time.
. . . . 0: Normally open
S-ON signal logic Changes the S-ON input logic. By
0: WNG output
Output signal selection 1 Selects the output signal. 1: MOVE output
2: MBC output
. . . 0: ZSG2 output
Output signal selection 2 Selects the output signal. 1: NEAR output
Positioning complete Sets the output condition for END output. 0.01 t0 36.00 [°]
1/0 output band

Positioning near output
band

Sets the output condition for NEAR output.

0.01 to 36.00 []

Minimum ON time for
MOVE signal

Sets the minimum ON time for MOVE output.

0 to 255 [ms]

Preset value

Sets the preset position.

—2,147,483,648 to
2,147,483,647 [step]

Alarm code output

Changes the setting to enable/disable alarm code
output.

0: Disable
1: Enable




List of setting items

MEXEO2 tree view Parameter name Description Setting range
Pt e e Sets the torque limit per 1V of analog input 00 300 [%]
voltage.
Analog torque limit offset §ets the offset voltage for analog torque limit 1,000 1.00 [V]
voltage input.
Analog input signal Changes the setting to enable/disable automatic | 0: Disable
automatic offset offset for analog input signals. 1: Enable
Analoa speed monitor Sets the maximum value of monitored analog
. 9sp speed. This setting determines the slope of output | 1 to 6,000 [r/min]
maximum value .
of monitored analog speed.
Analog speed monitor Sets the monitored output voltage corresponding 1t010[V]
Analog maximum voltage to the maximum value of monitored analog speed.

Analog speed monitor
offset voltage

Sets the offset voltage for monitored analog
speed.

—-1.00to 1.00 [V]

Analog torque monitor
maximum value

Sets the maximum value of monitored analog
torque. This setting determines the slope of output
of monitored analog torque.

1 to 300 [%]

Analog torque monitor
maximum voltage

Sets the monitored output voltage corresponding
to the maximum value of monitored analog
torque.

1to10[V]

Analog torque monitor
offset voltage

Sets the offset voltage for monitored analog
torque.

—1.00to 1.00 [V]

Alarm/warning

Excessive position deviation
alarm

Set the condition under which an excessive
position deviation alarm generates, as an amount
of rotation of the motor shaft.

1to 1000 [rev]

Excessive position deviation
warning

Set the condition under which an excessive
position deviation warning generates, as an
amount of rotation of the motor shaft.

1 to 1000 [rev]

Overvoltage warning

Set the voltage under which an overvoltage
warning generates.

320 to 400 [V]

Undervoltage warning

Set the voltage under which an undervoltage
warning generates.

120 to 280 [V]

Overheat warning

Set the temperature under which an overheat
warning generates.

40 to 85 [°C]

Overload warning

Set the condition under which an overload
warning generates.

1 to 100 [%]

Overspeed warning

Set the speed under which an overspeed warning
generates.

1to0 6,000 [r/min]

Function

Mechanical rigidity setting
switch

Changes the setting to enable/disable the
mechanical rigidity setting switch (SW2) on the
driver.

0: Disable
1: Enable

Command filter

Sets the time constant for command filter.

0to 100 [ms]

. Changes the setting to enable/disable damping 0: Disable
Damping control
control. 1: Enable
Deceleration rate of speed The deceleration rate can be set when the actual
P speed for the output shaft of the geared motor is 1.0 to 100.0

monitor

monitored.

Manual operation
and display

JOG operating speed Set the operating speed of JOG operation. 1 to 300 [r/min]
. Show the speed on the OPX-2A with asignoras | 0:Signed
Data setter speed display an absolute value. 1: Absolute value
Data setter edit Sets whether it is possible to edit using the OPX- | 0: Disable
2A. 1: Enable
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List of setting items

2-3 System parameter
MEXEO2 tree view Parameter name Description Setting range
Electronic gear A Set the denominator of electronic gear. | 1to 1,000
Electronic gear B Set the numerator of electronic gear. 1to 1,000
Electronic gear Encoder'output Sets the denominator of the electronic 110 1,000
electronic gear A gear for encoder output.
Encoder output Sets the numerator of the electronic 110 1,000

electronic gear B

gear for encoder output.

Operation

Pulse input mode

Select the pulse input mode.

0: Setting by the pulse input mode
selector switch

1: 2-pulse input mode, negative logic
2: 2-pules input mode, positive logic
3: 1-pulse input mode, negative logic
4: 1-pules input mode, positive logic
5: Phase difference mode, x1

6: Phase difference mode, x2

7: Phase difference mode, x4

Operation after
absolute position
loss alarm reset

Selects how the motor should operate
after an absolute position loss alarm is
reset.

0: Enable pulse input at the ON edge of
the P-REQ input
1: Enable pulse input

Analod inout signals Changes the setting to enable/disable | 0: Disable
9 1nputsig the analog input signals. 1: Enable

N!otor. rotation Select rotation direction of the motor. 0: +=CCW

direction 1:+=CW

Data-setter initial
display

Selects the initial screen to be
displayed when the OPX-2A starts
communicating with the driver. If the
selected item is not supported in the
position control mode, the top screen
of the monitor mode is displayed as the
initial display.

0: Operating speed [r/min]

1: Position [steps]

2: Torque [%]

3: Estimated inertial moment ratio [%]
4: Operation number

5: Selected number

6: Tension [%)]

7: Revolution counter [rev]

8: Roll diameter [mm]

9: Top screen of monitor mode
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Positioning operation based on pulse input

3 Positioning operation based on pulse
input

Positioning operation is performed according to the operation data set with the programmable controller.
Follow the steps below to perform positioning operation:

Step 1 Setting the pulse input mode

Step 2 Setting the resolution

Step 3 Setting the motor rotation direction
Step 4 Confirming the absolute system function
Step 5 Performing the positioning operation

Step1 Setting the pulse input mode

Set a desired pulse input mode of the driver according to the pulse output mode of the controller (pulse oscillator)
used with the driver. The pulse input mode can be set using the pulse input mode selector switch (SW1-4) on the
driver or applicable parameter.

e 1-pulse input mode
A pulse signal is input via the PLS input and the direction is selected using the DIR input.

e 2-pulse input mode
When a pulse signal is input via the CW input, the motor will rotate in forward direction. If a pulse signal is input via
the CCW input, the motor will rotate in reverse direction.

e Phase difference input mode (set by a parameter)
The motor will rotate in forward direction when the CCW input phase is delayed by 90° relative to the CW input.
The motor will rotate in reverse direction when the CCW input phase is advanced by 90° relative to the CW input.

B Using the switch

Use the pulse input mode selector switch (SW1-4) to set a desired mode. -2
1P: 1-pulse input mode, negative logic S
2P: 2-pulse input mode, negative logic ]
Each mode can only be set with a negative logic using the pulse input ~0

mode selector switch. To select a positive logic, set the applicable
parameter using the OPX-2A or MEXEO2.

e The new setting of the pulse input mode selector switch will become effective after the power is
cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
e The factory setting depends on the destination country.

B Using the parameter

The system parameter for pulse input mode is used to set the input mode.

Pulse input mode Input pattern Timing chart

0.8 ps or more 0.8 ps or more

PLSi oN
input OFF
Positive logic

DIRi o
input

Rotation direction Forward rotation Reverse rotation

1-pulse input mode
0.8 ps or more 0.8 ps or more

PLSi oN
input

Negative logic

DIRi oN
input OFF

Rotation direction Forward rotation Reverse rotation
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Positioning operation based on pulse input

Pulse input mode Input pattern Timing chart
0.8 ps or more
Wi ON
N . input o
Positive logic
CCWi N
input OFF
Rotation direction Forward rotation Reverse rotation

2-pulse input mode
0.8 pys or more

Wi ON
input OFF

Negative logic
(initial setting)

CCWi oN
input OFF

Rotation direction Forward rotation Reverse rotation

0.4 ps or more

. ON
CW input OFF
X1
ON
CCW input
put e L LI
Rotation direction Forward rotation Reverse rotation
0.4 ps or more
. ON
. CW input
Phase difference %2 OFF
input mode Wi ON
input OFF
Rotation direction Forward rotation Reverse rotation
0.4 ps or more
ON
Win
CWinput OFF
X4
. ON
CCW input OFF
Rotation direction Forward rotation Reverse rotation

Whether to cause the motor to rotate in CW direction or CCW direction when a forward direction pulse is input can be
set using the system parameter for motor rotation direction. Refer to p.69.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

B Pulse signal

Input a pulse with sharp rising and falling edges as shown in the figures. The figure shows the voltage levels of pulse

signals.
e 1-pulse input mode, 2-pulse input mode ¢ Phase difference input mode
2 ys or more 2 ps or more
ON " 909 2 ps or less 2 ps or less
OFF __10% j \ / 90%
0.8 ps or more 0.8 ps or more 10% -
2 ps or less 2 ps or less 0.4 ps or more O.L‘l ps or more
2 us or less 2 us or less
90% ‘\
10% -
0.4 ps or more 0.4 ps or more
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Positioning operation based on pulse input

Step2 Setting the resolution

Set the resolution using the system parameters for electronic gear A and electronic gear B. Note that the calculated
value must fall within the setting range specified below:

Resolution setting range: 100 to 100,000 P/R e Setting example
oo seing 1000 ~Resolution (P/R) | Electronic gear A | Electronic gear 8.
Resolution [P/R] = 1000 x —ectronic gear B 1000 1 (initial value) | 1 (initial value)

Electronic gear A 100 10 1

360 100 36

e When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

o If the calculated resolution exceeds the setting range, an electronic gear setting error warning will
generate. Refer to “2-2 Warnings” on p.205.

o If the power is cycled while an electronic gear setting error warning is present, an electronic gear
setting error alarm will generate. Refer to “2-1 Alarms” on p.199.

Step3 Setting the motor rotation direction

Set a desired motor rotation direction using the system parameter for motor rotation direction.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

The command position increases. The command position decreases.
The motor rotates in CW direction. The motor rotates in CCW direction.

When“1: +=CW"is set

The command position increases. The command position decreases.
The motor rotates in CCW direction. The motor rotates in CW direction.

When “0: +=CCW"is set

Step4 Confirming the absolute system function

Install the accessory battery BATO1A. When the battery is connected, the current position will be retained even in the
event of power outage or after the driver power is cut off.

Set the absolute system function using the absolute system setting switch (SW1-3). -2
ON: Enable the absolute function S
OFF: Disable the absolute function (factory setting) B
For details, refer to“5 Absolute system”on p.77. N
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Positioning operation based on pulse input

Performing the positioning operation

1. Turn the S-ON input ON.
The motor is excited.
When the motor becomes ready, the READY output will turn ON.

2. Confirm that the READY output is ON, and input pulses.
The motor starts operating. The MOVE output remains ON while operation is in progress.
Once the motor operation ends and the rotor enters the positioning complete output band, the END output will
turn ON.

Motor speed

L ON
Motor excitation |

ON
OFF I—
END oN

output .

MOVE output

OFF |_
. Hold
. Electromagnetic brake Release |
S-ONinput ON
w (normally open) OFF |_
60 0 s or more
Z CW/PLSinput ON | | mo e mE e UL
o CCW/DIR input OFF -
S 60 ms or less
8 ON
2’ READY output . |
<3
3
o
[oR
M

B Exciting the motor: S-ON input

Turning the S-ON input ON will excite the motor.

In the case of an electromagnetic brake motor, the electromagnetic brake will be released after the motor is excited.
When the S-ON input is OFF, the deviation counter will be cleared and input pulses will be ignored.

You can set the S-ON input to function in the contact A (normally open) or B (normally closed) logic using the
application parameter for S-ON signal logic (the initial value is to use the contact A (normally open) logic). If the S-ON
input is set to use the contact B (normally closed) logic, the motor will be excited automatically after the power is
turned on and turning the S-ON input ON will cause the motor to lose its holding torque.

If the S-ON input is turned ON when only the 24 VDC power is input, a main power supply warning
will generate. If a pulse signal is input while a main power supply warning is present, a main power
supply error will generate.

B Notifying that the motor is ready: READY output

When the motor becomes ready, the READY output will turn ON. Confirm that the READY output is ON before
inputting pulses. The READY output remains ON while pulses are input.

The READY output is OFF under the following conditions. Motor operation is disabled while the READY output is OFF:
The main power supply is cut off.

An alarm is present.

The S-ON input is OFF (the S-ON signal logic is “0: Contact A (normally open)”)

The FREE input or CLR input is ON.

An operation is performed on the OPX-2A in the test mode or copy mode.

A test operation is performed using MEXEQ2.
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Positioning operation based on pulse input

B Notifying that operation is in progress: MOVE output

The MOVE output can be enabled by selecting the output using the application parameter for output signal selection
1.

The MOVE output remains ON while the motor is operating. You can set the minimum time during which the MOVE
output remains ON using the application parameter for minimum ON time for MOVE signal. Even in a short operation,
the MOVE output will remain ON for the time set in this parameter.

Example: When 10 ms is set in the parameter for minimum ON time for MOVE signal.

Motor speed

CW/PLS input ON
CCW/DIR input OFF

50 ms 10 ms

MOVE oN
output .

Notifying the completion of operation: END output

Once the motor operation ends and the position deviation falls within the positioning complete output band, the
END output will turn ON. How long it takes for the END output to turn ON after the operation command completes
varies depending on the operating conditions, etc.

You can set the band within which the END output turns ON, using the application parameter for positioning
complete output band.

Notifying that the positioning target is near: NEAR output

The NEAR output can be enabled by selecting the output using the application parameter for output signal selection
2.

Once the motor operation ends and the position deviation falls within the positioning near output band, the NEAR
output will turn ON.

You can set the band within which the NEAR output turns ON, using the application parameter for positioning near
output band.

If the positioning near output band parameter is set to a value greater than the value in the END signal range, the
NEAR output will turn ON before the END output does. This way, you can be informed that the positioning target is
near.

Positioning complete
output band

Motor speed
Positioning near output band

NEAR oN
output OFF

END oN
output

These outputs cannot be used in conjunction with the ZSG2 output.

Notifying the timing of electromagnetic brake control: MBC output

Use the MBC output to control the electromagnetic brake using a programmable controller, etc.

The MBC output can be enabled by selecting the output using the application parameter for output signal selection 1.
The MBC output will turn ON when the electromagnetic brake is released, and turn OFF when the electromagnetic
brake is actuated (= to hold the load in position). Set the programmable controller to control the electromagnetic
brake by detecting the ON/OFF status of the MBC output.

711
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Positioning operation based on pulse input

B Clear the accumulated pulses (deviation) to zero: CLR input

When the CLR input is turned ON, the pulses accumulated in the deviation counter (= deviation) will be cleared to
zero.
Input pulses are ignored while the CLR input is ON.

500 ps or more

CLRi ON
input OFF
2 msor less 2 msor less

READY out ON
output OFF

2 msor less
END output ON
OUtPUL ok

2 msor less
Deviation counter

e The CLR input functions as the P-CK input when the P-REQ input is ON. Accordingly, turning the
CLR input ON while the P-REQ input is ON will not clear the deviation counter.

e When an alarm generates, the CLR input changes to ALM-RST input. Take note that when the
P-REQ input is ON, the function of the P-CK input is given priority and therefore turning ON the
ALM-RST input will not reset the alarm.

Presetting the current position: P-PRESET input

When the P-PRESET input is turned ON, the value in the application parameter for preset value will be overwritten by
the current position and the current position will become the home position.

If the absolute function is enabled, turning the P-PRESET input ON will set the home position. The preset value will be
written to the non-volatile memory.

If the absolute function is disabled, the preset value is not written to the non-volatile memory. Accordingly, cycling
the power will reset the current position to zero.

If a current position loss alarm has generated, perform a return-to-home operation after resetting the alarm, and then
set the home position using the P-PRESET input.

T ms or more

. ON
P-PRESET input OFF

2 ms or more

>‘1

Current position X

m When the absolute function is enabled, do not turn off the main power and 24 VDC power for at least
5 seconds after the P-PRESET input has turned ON. If the power is turned off within 5 seconds, the
preset value may not be reflected properly.

The non-volatile memory can be rewritten approx. 100,000 times.
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Positioning operation based on pulse input

B Freeing the motor output shaft: FREE input

When the FREE input is turned ON, the motor current will be cut off. The motor will lose its holding torque, and the
output shaft can be turned with an external force. The deviation counter will also be cleared.
If the FREE input is turned ON while the position is held with the electromagnetic brake, the electromagnetic brake
will be released. Accordingly, the position can no longer be held.

Mot itati o
otor excitation .

Hold

Electromagnetic brake
Release

S-ONinput ON
(normally open) OFF

FREE i oN
input

READY ON
output .

MBC o
output .

30 ms or less
60 ms or less 20 ms or less
2 msor less
60 ms or less 2 msor less 60 ms or less
2 ms or less 2 ms or less 2 ms or less
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Torque limit

4

Torque limit

The maximum output torque of the motor can be limited by turning the TL input ON. Use this input to suppress motor
torque, for your safety.
Follow the steps below to limit the maximum output torque of the motor during positioning operation:

Step 1 Setting the torque limit value
Step 2 Limiting the torque

Step1 Setting the torque limit value

Set the torque limit value as an integer percentage of the rated torque being 100% (*), under each of four operation
data numbers from 0 to 3.

When the system parameter for analog input signals is set to “1: Enable,” one analog point as well as three digital
points are available to assign settings. If the parameter is set to “0: Disable,” four digital points are available to assign

settings.

* Set the value for geared motors based on the permissible torque being 100%.

Analog setting

No.0 (External potentiometer or | Digital setting
external DC voltage)

No.1 Digital setting

No.2 Digital setting

No.3 Digital setting

One set of the torque limit and the damping frequency can be set in the operation data No.1 to No.3
each. Use by switching an operation data according to the operating condition. Select an operation
data based on a combination of the ON/OFF status of the MO and M1 inputs.

® |Initial value ® Data selection example

No.0 0 30 No.0 OFF OFF
No.1 0 30 No.1 OFF ON
No.2 0 30 No.2 ON OFF
No.3 0 30 No.3 ON ON

B Analog setting

1. Set the system parameter for analog input signals to“1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO and M1 inputs OFF and select operation data No. 0.

3. Connect an external potentiometer or external DC voltage to pins 4 to 6 of the analog I/0 connector (CN6).
Refer to p.54 for details on the connection method.

4. Set the gain.

Set the torque limit value per 1V of voltage command in the application parameter for analog torque limit gain.
Setting range: 0 to 300%
Initial value: 30%
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6.

. Adjust the offset.

Torque limit

If there is even a slight margin of error in the voltage value, the torque limit value may not become 0% even when
the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two methods
described below.

Automatic adjustment

1) Set the application parameter for Analog input signal automatic offset to “1: Enable”

2) Input 0V to the analog input terminal (pin 5 of CN6).
3) Apply the offset for analog torque input using the OPX-2A or MEXE0Q2.

Adjustment using a parameter

1) Set the application parameter for Analog input signal automatic offset to “0: Disable.”

2) Set the offset voltage in the application parameter for analog torque limit offset voltage.

Use an external potentiometer or external DC voltage to set the torque limit value.

Setting example

(D 30% oV The torque limit value per 1V of voltage command becomes 30%.
@ 10% oV The torque limit value per 1V of voltage command becomes 10%.
@ 100% oV The torque limit value per 1V of voltage command becomes 100%.
The home position of voltage command becomes 1 V. The gain of
® 30% 1V o X .
torque limit value is the same as in example @

300

100

Output torque [%] @

®

’

B Digital setting

® When the analog input signals parameter is set to“1: Enable”

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 1 to 3 as the torque limit value.

3. Select one of operation data Nos. 1 to 3 based on a combination of ON/OFF statuses of MO and M1 inputs.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 3 as the torque limit value.

3. Select one of operation data Nos. 0 to 3 based on a combination of ON/OFF statuses of MO and M1 inputs.
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Torque limit

Step2 Limiting the torque

Turning the TL input ON while positioning operation is in progress will limit the maximum output torque by the
torque limit value you have set.

TLi t oN
NPUL e
X ON
MO and M1 inputs OFF No.1 No.2
10 ms or less 10 ms or less 10 ms or less
ON
TLC output ||
2msorless| | x| 2msorless| =« 2 msor less
300%

Torque Torque limit
Detected torque

0%

* The specific time varies depending on the load condition and gain.

When the maximum output torque of the motor is limited by the TL input, the motor may not rotate
because of insufficient torque if a load is larger than the maximum output torque of the motor. If the
TL input is turned OFF in this state, the maximum output torque of the motor will increase rapidly to
cause unexpected movements of the moving part, leading to injury or damage to equipment.

B Enabling the torque limit function: TL input

When the TL input is turned ON, the torque limit function will be enabled and the maximum output torque of the
motor will be adjusted to the specified torque limit value.

While the TL input is OFF, the torque limit function is disabled and the maximum output torque of the motor remains
300% (the rated torque corresponds to 100%).

B Notifying that the torque is being limited: TLC output
When the specified torque limit value is reached, the TLC output will turn ON.
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Absolute system

5 Absolute system

Install the accessory battery. When the battery is connected, the current position S
will be retained even in the event of power outage or after the driver power is cut ~z
off. Set the absolute system function using the absolute system setting switch I
(SW1-3). “B
ON: Enable the absolute function e
OFF: Disable the absolute function (factory setting)

e If an absolute position loss alarm generates when the absolute function is enabled, the following
causes are suspected. Reset the alarm by referring to “5-3 Resetting the absolute position loss

alarm”on p.78.
-The power was turned on for the first time after connecting the battery.
-The battery was disconnected while the main power supply and 24 VDC power supply were cut
off.
-The battery voltage became low while the main power supply and 24 VDC power supply were cut
off.
-The encoder cable was disconnected.
-The coordinate control range was exceeded. (In this condition, a position range error is output
first. When the motor is operated again, an absolute position loss alarm will generate.)
o If the absolute function is set to “1: Enable” but no battery is connected, a “no battery” alarm will
generate.
o If a battery is connected when the absolute function is set to “0: Disable,”an “ABS not supported”
alarm will generate.
e The new setting of the absolute system setting switch will become effective after the power is
cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
e The factory setting of the absolute function is “OFF” (Disable). Accordingly, position information
will be lost once the power is turned off.

5-1 Coordinate control range

The range of motor positions that can be controlled using the absolute system function corresponds to the smaller of
the two ranges specified below. Which range is used varies depending on the motor resolution:

e Current position: —2,147,483,648 to +2,147,483,647 step

e Amount of rotation: —32,768 to +32,767 revolutions

m When the current position exceeds the coordinate control range, a position range error alarm will
generate. Resetting the position range error alarm will cause an absolute position loss alarm to
generate.

5-2 Loss of absolute position

If, when the absolute function is enabled, the position information stored in the driver is lost due to low battery
voltage, etc., an absolute position loss alarm will generate. Reset the alarm by referring to “5-3 Resetting the absolute
position loss alarm” on p.78.

You can set how to enable pulse input after an absolute position loss alarm has been reset. Set the method in the
system parameter for operation after absolute position loss alarm reset.

Parameter for operation after

. Description
absolute position loss alarm reset P

Even after resetting the alarm with the ALM-RST input, pulse input will remain
disabled until the P-REQ input is turned ON. If a pulse is input before the
P-REQ input turns ON, an absolute position loss alarm will generate again.

Enable pulse input at the ON edge
of the P-REQ input (initial value)

Enable pulse input Pulse input will be enabled once the alarm is reset with the ALM-RST input.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
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Absolute system

5-3 Resetting the absolute position loss alarm

Be sure to set the home position again after resetting the absolute position loss alarm.

Turning on the power again without resetting the home position will generate the absolute position loss alarm once
again.

The figure shows the timing chart for when the “Operation after absolute position loss alarm reset” parameter is set to
“0: Enable pulse input at the ON edge of the P-REQ input.”

An absolute position Cycle the power
loss alarm generates
An absolute position loss

ALM output OOF’: | alarm generates again.

The WNG output remains ON
until the home position is set.

ON
WNG output OFFJ J
. o Inhibited
Pulse input inhibition permittedJ -
ALM-RST i on
- input OFF

The alarm is reset
at the OFF edge of
the ALM-RST input.

Pulse i tO
ulse input

B How to reset

1. Turn the ALM-RST input to ON and then OFF to reset the alarm.
2. Perform a return-to-home operation using a programmable controller.

3. Set the home position again with the P-PRESET input.

% o Even after resetting the alarm, the alarm status will continue until the home position is set again.
e Resetting the absolute position loss alarm will reset the current position to zero. As a result,
performing a positioning operation before the home position is set may cause the motor to move
the equipment abruptly. Always set the home position first.
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® Procedure for when the home position is set again after returning to the home position
The figure shows an example to perform return-to-home operation after resetting an alarm and turning the P-REQ

input ON.

The initial value of the “Operation after absolute position loss alarm reset” parameter is “0: Enable pulse input at the

ON edge of the P-REQ input.”

An absolute position
loss alarm generates

Cycle the power

ALM N
output .

Set the home position and
reset the WNG output

ON
WNG output OFF

No alarm generates
after setting the
home position

. o Inhibited
Pulse input inhibition Permitted — | oo |

) ON
ALM-RST input
The alarm is reset at the OFF

edge of the ALM-RST input

P-REQ input

ON
OFF - -
Pulse input is enabled at the
ON edge of the P-REQ input

ON
Pulse input OFF
Return to home
operation

P-PRESET input

ON
OFF

*The dashed line is when the “Operation after absolute position loss alarm reset” parameter is set to “1: Enable pulse

input”

The P-REQ input can be used for the purpose of preventing malfunction. Setting the “Operation after
absolute position loss alarm reset” parameter to “1: Enable pulse input” will allow pulse input without
inputting the P-REQ input as shown by the dashed line. Select according to an operation.

® Procedure for when the home position is set again without returning to the home position
The figure shows an example to set the home position again using the P-PRESET input after resetting an alarm.

An absolute position
loss alarm generates

Cycle the power

ALM output

ON
OFF
Set the home position and
reset the WNG output

No alarm generates
after setting the
home position

ON
WNG output OFF

Inhibited

Pulse input inhibition . -t

ALM-RST input

ON
OFF .
The alarm is reset at the OFF

edge of the ALM-RST input

P-PRESET i oN
- input -

Set the home position
with the P-PRESET input

Pulsei oN
ulseinput .

1]

Operation
is enabled

*The dashed line is when the “Operation after absolute position loss alarm reset” parameter is set to “1: Enable pulse

input”” Simply inputting the ALM-RST input will allow pulse input.
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Current position output

6

Current position output

6-1

This function can be used when the absolute system function is enabled. Current position data recognized by the
driver is output. It takes 0.5 to 1 second to read the data.

The data is output as a 56 bit data signal consisting of the current position, status, alarm code and checksum. The data
format is shown below.

The last 8 bits of the transmission data provide the checksum. They represent the last 8 bits of the result of adding the
48 bits consisting of the absolute data, status, and alarm code in one-byte units a total of six times.

Information that can be read

The information listed below can be read from the driver using this function.
The driver outputs all information as binary values.

|Currentposition32bit| + | Status 8 bit | + | Alarm code 8 bit | + | Checksum 8 bit |

Current position (32 bit)

The first 32 bits are sent in binary mode, which is two’s complement.
When the current position is the positive value (+), the first 1 bit is "0."
When the current position is the negative value (-), the first 1 bitis "1."

Status (8 bit)

These numbers indicate the driver status.
Different information is assigned to each bit.

Status=000 0 0 0 0 O
bit 0: overflow
bit 1: Loss of absolute data due to overspeed
bit 2: Loss of absolute data due to low battery voltage
bit 3: Low battery voltage
bit 4: No battery
— bits 5 to 7: Not defined (always 0)

Example: When an overflow alarm has generated
Status = 0000 0001

Alarm code (8 bit)
8 bits are sent in binary mode.

Example: When an overload alarm has generated
Alarm code = 0011 0000 = 48 (decimal) = 30 (hexadecimal)

Checksum (8 bit)

The 48 bits of current position and status information are divided into bytes, and all bytes are added up.
The checksum represents the last 8 bits in the result obtained by a total of six additions (addition of six bytes).
This information is used to check if the data has been read correctly.

Example: Data output from the driver when the current position corresponds to 12345 steps and an
overload alarm is present

0000 0000 0000 0000 0011 0000 0011 10017 0000 0000 00110000 1001 1001
Current position Status Alarm Checksum
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Current position output

After the data has been read, all bytes constituting the current position (32 bits), status (8 bits) and alarm code (8 bits)
read into the programmable controller are added up.

0000 0000 + 0000 0000 + 0011 0000 + 0011 1001 + 0000 0000 + 0011 0000
Result = 0000 0000 1001 1001

Last 8 bits (1 byte)

The checksum represents the last 8 bits, or“1101 0001”in the above example.
If the calculated result matches the checksum value read from the driver, the data have been read correctly.

6-2 1/0 signals used

The signals used in the current position output mode are indicated. This information is sent by input pin 2 and output
pin 3.

Normally other signals are assigned to the P-CK input, P-OUTR output, P-OUTO0 output and P-OUT1 output.

When the P-REQ input turns ON, these signals function as the P-CK input, P-OUTR output, P-OUTO output and P-OUT1
output.

Note, however, that when the P-REQ input is ON, the current position output function is given priority. Accordingly,
the CLR/ALM-RST input, READY/ALO output, TLC/AL1 output and ZSG2/NEAR/AL2 output will not function.

Signal name Description

The programmable controller uses this signal to request the

P-REQinput transmission of data.
P-CK input (normal: CLR/ALM-RST input) This signal is used to request data (clock).
P-OUTR output (normal: READY output) This signal indicates that data is ready for transmission.

These signals indicate two bits of data. The P-OUTO output
represents the low-order bit, while the P-OUT1 output represents
the high-order bit.

P-OUTO output (normal: TLC output)
P-OUT1 output (normal: ZSG2/NEAR output)

The P-REQ input is always enabled. When the P-REQ input is ON during operation, the current position, status and
alarm code are transmitted.

ON A\ N
REQi 6
P-REQinput - «

*2 *,
_ ON )
pckinput oty | [ L LT
2 ms or less

on *1 %3 % *7
P-OUTR output .- [ [ wm ]
P-OUTO output ON \ X X Q/\ X X X
P-OUT1 output OFF Once Twice 3 times . 27 times 28 times

*1 The driver turns the P-OUTR output ON within 2 ms of the ON edge of the P-REQ input.

*2 The programmable controller turns the P-CK input ON after confirming that the P-OUTR output has turned ON.

*3 After confirming that the P-CK input has turned ON, the driver sets upper 2 bits of the data to be sent in the
P-OUTO output and P-OUT1 output, and then turns the P-OUTR output OFF.

*4 After confirming that the P-OUTR output has turned OFF, the programmable controller receives the P-OUTO output
and P-OUT1 output and then turns the P-CK input OFF.

*5 The driver turns the P-OUTR output ON after confirming that the P-CK input has turned OFF. Steps *2to *5 are
repeated 28 times hereafter.

*6 Once 56 bits of data have been received, the programmable controller turns the P-REQ input OFF.

*7 The driver assigns the P-OUTR output to the READY output after confirming that the P-REQ input has turned OFF.
If the P-REQ input turns OFF before the transmission is complete, the driver interrupts the transmission, assigns the
signal again, and then turns the P-OUTR output OFF.
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7

Gain tuning

7-1

7-2

The motor compliance with respect to commands can be adjusted according to the load inertia and mechanical
rigidity.

You can also tune the motor in the semi-auto or manual mode in situations where the positioning time must be
shortened, or when automatic tuning is difficult due to a large or fluctuating load inertial moment.

Selecting the tuning mode

Gain tuning can be performed in three modes. Select a desired tuning mode using the application parameter for gain
tuning mode selection. Automatic tuning supports an adjustment range of up to 50 times the rotor inertia moment,
while manual tuning supports an adjustment range of up to 100 times.

e Automatic.......... The load inertial moment is estimated internally by the driver. Simply set the mechanical rigidity
and the gain will be adjusted automatically.

e Semi-auto:........ Set the mechanical rigidity and load inertial moment ratio, and the gain will be adjusted
automatically.

e Manual............... The customer must set the gain directly. Select this mode when the load inertia is large or the

response needs to be increased above the level achievable by automatic tuning.

The parameters that can be set vary depending on the tuning mode.

MEXEO2 tree view Parameter name Automatic Semi-auto Manual
Load inertial moment ratio - O @)
Mechanical rigidity setting O O

Position loop gain - -

Gain
Speed loop gain - -

Speed loop integral time constant - -

O|O0|0|0O

Speed feed-forward rate - -

Gain tuning mode

B Automatic

Set the mechanical rigidity using the mechanical rigidity setting switch (SW2) on the driver or the application
parameter for mechanical rigidity setting.

Which value should be made effective is selected using the application parameter for mechanical rigidity setting
switch.

Once the mechanical rigidity is set, the gain will be adjusted automatically.

Refer to p.84 for details on the range of gains that can be set with automatic tuning.

Value of mechanical rigidity

D LAC LIS setting switch parameter

Reference mechanical rigidity

0to3 0to3 Low rigidity (belt pulley, etc.)
4t09 4t09 Medium rigidity (chain, etc.)
AtoF 10to 15 High rigidity (ball screw, directly coupled load, etc.)

% The higher the value of mechanical rigidity, the higher the motor response becomes. Note, however,
\A/ . . . . .
that an excessively high value may cause vibration or noise.

The estimated value of load inertial moment is saved in the driver’s non-volatile memory every
20 minutes.




Gain tuning

H Semi-auto

1.

Set the application parameter for load inertia moment ratio.

The load inertial moment ratio refers to the percentage of the inertial moment of the load to the rotor inertial
moment of the motor. If the rotor inertial moment is equal to the load inertial moment, the load inertial moment
ratio becomes 100%. Refer to the catalog for the rotor inertial moment of your motor.

If the equipment is complex and estimating the load is difficult, you can use the OPX-2A or MEXEQ2 to monitor
the load inertial moment ratio estimated by the driver.

. Set the mechanical rigidity in the same manner as in the “automatic” mode.

Once the mechanical rigidity and load inertial moment ratio are set, the gain will be adjusted automatically.
Refer to p.84 for details on the range of gains that can be set with semi-auto tuning.

H Manual

Follow the procedure below to adjust the gain with a sufficient margin.

1.

Set the application parameter for load inertia moment ratio.

The load inertial moment ratio refers to the percentage of the inertial moment of the load to the rotor inertial
moment of the motor. If the rotor inertial moment is equal to the load inertial moment, the load inertial moment
ratio becomes 100%. Refer to the catalog for the rotor inertial moment of your motor.

If the equipment is complex and estimating the load is difficult, you can use the OPX-2A or MEXEOQ2 to monitor
the load inertial moment ratio estimated by the driver.

. Set the mechanical rigidity in the same manner as in the “automatic” mode.

. Adjust the compliance with respect to speed deviation. Set the application parameter for speed loop gain.

Increasing the speed loop gain will decrease the deviation between the command speed and actual speed. Note,
however, that an excessively high value may increase the motor overshoot or cause hunting.

. Decrease the deviation that cannot be adjusted with the speed loop gain. Set the application parameter for speed

loop integral time constant.
If the integral time constant is too high, motor operation will become slow. If the constant is too low, on the other

hand, hunting may occur.

. Adjust the compliance with respect to position deviation. Set the application parameter for position loop gain.

Increasing the position loop gain will decrease the deviation between the command position and actual position.
Note, however, that an excessively high value may increase the motor overshoot or cause hunting.

6. Repeat steps 2 to 5 to set an optimal gain.

B Speed feed-forward rate

If the speed is constant, the deviation between the command position and actual position can be reduced to shorten

the settling time.
Setting the speed feed-forward rate to 100% will bring the deviation down to nearly 0. Note, however, that an
excessively high value may increase the motor overshoot or undershoot.
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Gain tuning

7-3 Gains that can be set with automatic tuning/semi-auto tuning

In automatic tuning and semi-auto tuning, the gain is set automatically.
The table below summarizes different conditions and corresponding gains.

0 0 3 14 51.0 80
1 1 4 22 51.0 80
2 2 6 32 48.2 80
3 3 9 46 33.8 80
4 4 11 56 284 80
5 5 14 68 234 80
6 6 16 82 19.4 80
7 7 20 100 15.8 80
8 8 20 120 13.2 80
9 9 20 150 10.6 80
A 10 20 180 8.8 80
B 11 20 220 7.2 80
C 12 20 270 5.8 80
D 13 20 330 4.8 80
E 14 20 390 4.0 80
F 15 20 470 34 80
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Gain tuning

7-4 Method of gain tuning using the MEXEO02

You can adjust parameters while checking the motor speeds and 1/0 signal status in waveforms.

1. Click the [Gain tuning] icon in the toolbar or click the [Gain

—
tuning] short-cut button. 2R ". ‘ LT @ or & Gaintuning

The gain tuning window appears.

2. Click "Start Gain Tuning."
The buttons in the window are enabled, allowing you to prepare for measurement of gain tuning.

72 New1 - Gain tuning : @
/| Start Gain Tuning @ @

GAIN | CH setting

Inertiz Moment Ratio (Estimated):
0 [
Rigidity Setting:
3
Gain Tuning Mode:
Manual
‘ ‘Whriting to Device | | Cancel
Inertia moment ratio [%] 500
Rigidity settings 15
Position loop gain [Hz] 10
Speed loop gain [Hz] 50
Speed loop integral time constant [ms] 38
Speed feedforwand ratio [%] o
Anti-vibration frequency #0 [Hz] 30.00
Anti-vibration frequency #1 [Hz] 3000
Anti-vibration frequency #2 [Hz] 30.00
Anti-vibration frequency #3 [Hz] 30.00
< m 3
CH34 Measure —=> Drag target

- Scale |1/4  «|div AT {'3_ F l_
|§1 CH CH1 - ] Signal name v em -
Iél Mode |NORMAL  ~ A\ Time scale
— — 0. 2]
Pos. Iﬂ ] 3 m " |50 7‘ ms / div E ‘ \gJ E

PO © OBVOOO ©

1 Measurement results are drawn in this area.

2 | The settings of gain tuning can be specified.

The measurement conditions for each CH can be set.

Waveform measurement settings: Level, CH, Mode, Edge (detection condition), and Pos (trigger position)
can be specified. For "CH," only those CHs displayed at (D can be specified.

Run: This button is used to start measurement.
Stop: This button is used to stop measurement.

6 | The measurement time range can be set.

The display method for CH3 and CH4 can be set.
7 | Scale:The display size can be selected from 1/1 (100%), 1/2 (50%), or 1/4 (25%).
Signal name: The signal name can be shown or hidden.

8 The measure for measurement can be shown or hidden. Also, the CH to be measured can be selected.

The display positions of waveforms drawn in the window can be moved. There are the following two
moving methods.

- Move the waveform per CH.

- Move the waveform of the CH selected in (3) simultaneously.

10 | The currently displayed waveform can be copied to the clipboard.

11 | The currently displayed waveform can be saved to an external file.

12 | The setting for measurement can be loaded from "Favorites data.’

13 | The setting for measurement can be saved as "Favorites data."
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Gain tuning

The gain tuning requires synchronization of the data under editing and the Gy

driver data. When the data is not synchronized, the following window

appears. Select a synchronization method and click [OK].

Select Synchronization Method
Synchronization Method
(@ Reading all data. (Product ->FC)
() Wiriting all data. (PC->Product)
0K Cancel

When the above window appears, all the communications in progress are disabled. All the other
monitors in progress in other windows are also stopped. Resume monitor after synchronization is

completed.

3. Click the "CH setting" tab.
The measurement conditions for each CH can be set.

[¥] CH1 Iy Drag target [7]

Pos. [Command Speed

-

«  Scale 100 -

[a¢] Offset 0 £

rimin / div

rimin

1 Each CH can be shown or hidden.

2 | Thedisplay position of a waveform can be moved up or down.

3 | The display of measured signal can be inverted.

4 Selecting this check box can drag displayed waveforms drawn in the window simultaneously.

5 This is used to select a signal to be measured.

6 This is used to select a display scale for signals (CH1 and CH2 only). Using this setting in combination
with @ can zoom in on signals.

7 The set offset value is added to the signal display (CH1 and CH2 only). Using this setting in
combination with @ can zoom in on signals.

4. Click [Run].

The waveform measurement starts.

5. During measurement, click [Stop] to exit the waveform measurement.
If "SINGLE" is selected for Mode in Trigger, measurement automatically ends when waveform drawing ends.

6. Click the [GAIN] tab when adjusting the parameter while
checking the status of the waveform.

7. Click [Writing to Device] after editing the parameter.
The changed parameter will be written to the driver.

8. To exit the waveform measurement, unselect "Start Gain
Tuning."

Inertia Moment Ratio (Estimated):
223 [%]
Rigidity Setting:
6
Gain Tuning Mode:
Manual
| witingtoDeviee ]| Cancsl
Jr—
Inertia moment ratio [%] 500
Rigidity settings 15
Paosition loop gain [Hz] 10
Speed loop gain [Hz] 50
Speed loop integral time constant [ms] s
Speed feedforward ratio [%] ]
Anti-vibration frequency #0 [Hz] 30.00
Anti-vibration frequency #1 [Hz] 30.00
Anti-vibration frequency #2 [Hz] 30.00
Arti-vibration frequency #3 [Hz] 30.00

== Parameter
edit area
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Command filter

Command filter

You can apply a filter to the command position in order to make the acceleration/deceleration more gradual.
Decreasing the value of command filter will shorten the settling time. However, an excessively low value may cause

vibration.

Set an appropriate value in the application parameter for command filter.

Initial value: 3 ms

e Command filter =0 ms

|
|
p | Command speed
|
| Motor speed
T END output

e Command filter = 100 ms

—

—

Command speed

Motor speed
END output
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9

Damping control

Even if the motor is assembled into a machine of low rigidity, residual vibration can be reduced during positioning, in
order to shorten the positioning time. (An optimal value varies depending on the equipment and its operating

conditions.)

Set a damping control frequency under each of four operation data numbers from 0 to 3.
When the system parameter for analog input signals is set to“1: Enable,” one analog point as well as three digital
points are available to assign settings. If the parameter is set to “0: Disable,” four digital points are available to assign

settings.

Analog setting

No0 (internal potentiometer VR1) Digital setting
No.1 Digital setting
No.2 Digital setting
No.3 Digital setting

One set of the torque limit and the damping frequency can be set in the operation data No.1 to No.3
each. Use by switching an operation data according to the operating condition. Select an operation
data based on a combination of the ON/OFF status of the MO and M1 inputs.

@ Initial value

@ Data selection example

No.0 0 30 No.0 OFF OFF
No.1 0 30 No.1 OFF ON
No.2 0 30 No.2 ON OFF
No.3 0 30 No.3 ON ON
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Damping control

9-1 Analog setting

1. Set the system parameter for analog input signals to“1: Enable”

When a system parameter has been changed, the new setting will become effective after the power
is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the M0 and M1 inputs OFF and select operation data No. 0.

3. Use the internal potentiometer VR1 to set the damping control frequency.
The new damping control frequency becomes effective immediately, even when operation is in progress.
Setting range: 7.00 to 30.00 Hz
Factory setting: Disable
The damping control frequency set by the VR1 can be monitored in MEXEOQ2.

:
=] [o
g 8 30 Hz
g% | ‘ | 30 Hz range 30to7 Hz
o Q=—_ (the new setting
To change from the |:> - becomes effective
& ineffective range to immediately)
the 30 Hz range, do
so while the motor Ineffective
VR1

is stopped. range

i

m To change the damping control frequency from the ineffective range to the 30 Hz range, stop the
motor before turning the VR1. Changing the setting while the motor is operating may cause the
motor to move the equipment abruptly.

9-2 Digital setting

® When the analog input signals parameter is set to “1: Enable”

1. Set the system parameter for analog input signals to “1: Enable.”

When a system parameter has been changed, the new setting will become effective after the power
is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 1 to 3 as the damping control frequency.
Setting range: 7.00 to 100.00 Hz
Initial value: 30.00 Hz

3. Set the application parameter for damping control to “1: Enable.”
4. Select one of operation data Nos. 1 to 3 based on a combination of ON/OFF statuses of MO and M1 inputs.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable”

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 3 as the damping control frequency.
Setting range: 7.00 to 100.00 Hz
Initial value: 30.00 Hz

3. Set the application parameter for damping control to “1: Enable.”

4. Select one of operation data Nos. 0 to 3 based on a combination of ON/OFF statuses of MO and M1 inputs.
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4 Speed control mode

This part explains the functions and operation of the speed control mode.

@ Table of contents
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1

Guidance

The following functions are available in the speed control mode:

e Speed controlled operation .....The motor speed is controlled.

e Torque limit The maximum output torque of the motor is limited.

e Tuning Operations are performed via automatic tuning. Gain adjustment is also possible
according to the load inertia or mechanical rigidity.

If you are new to the NX Series driver, read this section to understand the operating methods along with the
operation flow.

Before operating the motor, check the condition of the surrounding area to ensure safety.
@D sctore operating 2 y

STEP 1 Check the installation and connection

Check

CN1 connector connection

©
(G) €oo000

Check

Encoder connection

M

£
Check
BRAKE input and CW
Che,Ck (CCW) input connection
O Motor connection

Check sy (|[[CT )—— Programmable

,' Power supply connection o9 = v controller
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Guidance

STEP 2 Operate the motor
SW1
o
1. Set the control mode to -~z
"Speed Control Mode" NI
To change the speed w
command value: VR1 ~
Lower Higher SW2
speed / \ speed 2. Set the mechanical rigidity. 075
command {@} command § ‘(%
value value 45812
- = To change the acceleration/
1 deceleration time: VR2
Shorter Longer
acceleration/ @ acceleration/
O deceleration deceleration
| time time
5. Confirm that the motor
rotates without problem. { e 3. Turn the BRAKE input ON.
| 4. Input the CW (CCW) signal.
The new settings of the control mode setting switches will become effective after the power is
cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
STEP 3 Were you able to operate the motor properly?

How did it go? Were you able to operate the motor properly?
If the motor does not function, check the following points:

Is the BRAKE input ON?
Are the thermal terminals for regeneration resistor (TH1 and TH2) on the CN1 (shorted)?
Is any alarm present?
Are the power supply and motor connected securely?

Is the SPD LED (g
Isn't the VR1 set t

reen) lit?
0 0 r/min?

For more detailed settings and functions, refer to the following pages.
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List of setting items

2 List of setting items

The items that can be set in the speed control mode are listed below.
You can use the OPX-2A or MEXEQ2 to set operation data or change the internal parameters of the driver.

2-1 Operation data

Iltem Description Setting range
Operating speed Sets the operating speed. 0to 5,500 [r/min]
Torque limit Sets the torque limit value. 0 to 300 [%]

Acceleration time

Sets the acceleration time per 1000 r/min.

5to 10,000 [ms]

Deceleration time

Sets the deceleration time per 1000 r/min.

5 to 10,000 [ms]

2-2

Application parameters

MEXEO2 tree view

Parameter name

Description

Setting range

Gain tuning mode selection

Selects the gain tuning mode.

0: Automatic
1: Semi-auto
2: Manual

Load inertial moment ratio

Sets the ratio of load inertial moment and motor
inertial moment.

0 to 10,000 [%]

Mechanical rigidity setting

Selects the rigidity applicable to automatic,
semi-auto or manual tuning.

0to 15

Gain Pasion e el §ets the position loop galr.1. When this value is 1 to 200 [Hz]
increased, the response will increase.
Speed loop gain sets the speed loop gain. \(Vhen this value is 1t0 1,000 [Hz]
increased, the response will increase.
Speed loop integral time Sets the speed loop integral time constant. When
. . L 1.0 t0 500.0 [ms]
constant this value is decreased, the response will increase.
Speed feed-forward rate Sets the speed feed-forward rat.e.. Th'IS pa.rameter 010 100 [%]
can be used to shorten the positioning time.
. . . . 0: Normally open
S-ON signal logic Changes the S-ON input logic. - Nere e
. . . . 0: Normally open
BRAKE signal logic Changes the BRAKE input logic. 1: Normally closed
0: WNG output
Output signal selection 1 Selects the output signal. 1: MOVE output
2: MBC output
1/0 Output signal selection 2 Selects the output signal. 0: 25G2 output

1: ZV output

Zero speed output band

Sets the output condition for ZV output.

1 to 5,500 [r/min]

Attained speed output
band

Sets the output condition for VA output.

1to 5,500 [r/min]

Minimum ON time for
MOVE signal

Sets the minimum ON time for MOVE output.

0 to 255 [ms]

Alarm code output

Changes the setting to enable/disable alarm code
output.

0: Disable
1: Enable




List of setting items

MEXEO2 tree view Parameter name Description Setting range
An.alog speed command Sets the speed command per 1V of analog input 0o 5,500 [r/min]
gain voltage.

Analog speed command Sets the speed at which to clamp the analog speed 00 500 [r/min]
clamp command to zero.
Analog speed command .Sets the offset voltage for analog speed command 1.00to 1.00 [V]
offset voltage input.
Analog torque limit gain Sets the torque limit per 1V of analog input 00 300 [%]
voltage.

Analog torque limit offset 'Sets the offset voltage for analog torque limit ~1.00t0 1.00 [V]
voltage input.
Analog input signal Changes the setting to enable/disable automatic | 0: Disable
automatic offset offset for analog input signals. 1: Enable
Analog speed monitor Sets the maximum value of monitored analog

Analog 9P speed. This setting determines the slope of output | 1 to 6,000 [r/min]

maximum value

of monitored analog speed.

Analog speed monitor
maximum voltage

Sets the monitored output voltage corresponding
to the maximum value of monitored analog speed.

1to 10 [V]

Analog speed monitor
offset voltage

Sets the offset voltage for monitored analog
speed.

—1.00 to 1.00 [V]

Analog torque monitor
maximum value

Sets the maximum value of monitored analog
torque. This setting determines the slope of output
of monitored analog torque.

1 to 300 [%]

Analog torque monitor
maximum voltage

Sets the monitored output voltage corresponding
to the maximum value of monitored analog
torque.

1to 10 [V]

Analog torque monitor
offset voltage

Sets the offset voltage for monitored analog
torque.

—-1.00to 1.00 [V]

Alarm/warning

Overvoltage warning

Set the voltage under which an overvoltage
warning generates.

320 to 400 [V]

Undervoltage warning

Set the voltage under which an undervoltage
warning generates.

120to 280 [V]

Overheat warning

Set the temperature under which an overheat
warning generates.

40 to 85 [°C]

Overload warning

Set the condition under which an overload
warning generates.

1to 100 [%]

Overspeed warning

Set the speed under which an overspeed warning
generates.

1 t0 6,000 [r/min]

Function

Changes the setting to enable/disable the

Mgchanlcal rigidity setting mechanical rigidity setting switch (SW2) on the 0: Disable
switch . 1: Enable
driver.
Deceleration rate of speed The deceleration rate can be set when the actual
P speed for the output shaft of the geared motor is 1.0 to 100.0

monitor

monitored.

Manual operation
and display

JOG operation speed

Set the operating speed of JOG operation.

1to 300 [r/min]

. Show the speed on the OPX-2A with asignoras | 0: Signed

Data setter speed display an absolute value. 1: Absolute value
Data setter edit Sets whether it is possible to edit using the OPX- | 0: Disable
2A. 1:Enable
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2-3

System parameters

MEXEO2 tree view

Parameter name

Description

Setting range

Encoder output electronic

Sets the denominator of the electronic

. gear A gear for encoder output. 101,000
Electronic gear - -
Encoder output electronic | Sets the numerator of the electronic 110 1.000
gear B gear for encoder output. !
Operation selection after Sets how the motor should operate 0: Free
stopping in speed control after stopping in the speed control )
1: Servo lock
mode mode.
Analog inbut signals Changes the setting to enable/disable | 0: Disable
9 inputsig the analog input signals. 1: Enable

Motor rotation direction Select rotation direction of the motor. ? :igng

Operation

Data-setter initial display

Selects the initial screen to be
displayed when the OPX-2A starts
communicating with the driver. If the
selected item is not supported in the
speed control mode, the top screen of
the monitor mode is displayed as the
initial display.

0: Operating speed [r/min]

1: Position [steps]

2: Torque [%]

3: Estimated inertial moment
ratio [%]

4: Operation number

5: Selected number

6: Tension [%)]

7: Revolution counter [rev]

8: Roll diameter [mm]

9: Top screen of monitor mode
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3 Speed control operation

The motor operates continuously while the CW input or CCW input is ON.
Follow the steps below to perform speed controlled operation:

Step 1 Setting the speed command value and acceleration/deceleration time
Step 2 Setting the operation after stopping

Step 3 Setting the motor rotation direction

Step 4 Performing the speed controlled operation

Step1 Setting the speed command value and acceleration/ deceleration

time

Set a speed command value and acceleration/deceleration time under each of eight operation data numbers from 0
to7.

When the system parameter for analog input signals is set to “1: Enable,” two analog points and six digital points are
available to assign settings. If the parameter is set to “0: Disable,” eight digital points are available to assign settings.

N
S
Analog setting (internal Analog setting * - . 0}
No. . . . Digital
00 potentiometer VR1) (internal potentiometer VR2) Igital setting 3
- N
Analog setting (External Analog setting * N . g
No.1 potentiometer or external . . Digital setting =1
(internal potentiometer VR2) =
DC voltage) o
No.2to 7 Digital setting 3
o
o
M

* The acceleration time and deceleration time are the same.

One set of the operating speed, the acceleration time, the deceleration time, and the torque limit can
be set in the operation data No.1 to No.7 each. Use by switching an operation data according to the
operating condition. Select an operation data based on a combination of the ON/OFF status of the
MO to M2 inputs.

@ |Initila value

No.0 0 100 100 0
No.1 0 100 100 0
No.2 0 100 100 0
No.3 0 100 100 0
No.4 0 100 100 0
No.5 0 100 100 0
No.6 0 100 100 0
No.7 0 100 100 0
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@ Data selection example

Operation data M2 input M1 input MO input
No.0 OFF OFF OFF
No.1 OFF OFF ON
No.2 OFF ON OFF
No.3 OFF ON ON
No.4 ON OFF OFF
No.5 ON OFF ON
No.6 ON ON OFF
No.7 ON ON ON

B Using the internal potentiometer VR1

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the

power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO to M2 inputs OFF and select operation data No. 0.

3. Set the speed command using the internal potentiometer VR1.

Setting range: 0 r/min or 10 to 5500 r/min
Factory setting: 0 r/min

4. Set the acceleration/deceleration time using the internal

potentiometer VR2.

The acceleration/deceleration time represents the time needed
for the operating speed to reach 1000 r/min as shown in the

figure below.

The acceleration time and deceleration time are the same.
Setting range: 5 to 10000 ms / (1000 r/min)

Factory setting: 5 ms / (1000 r/min)

Operating speed [r/min]

1000

1@; 1@; ﬁ
%oooooo
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0
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VR2

Time [ms]

VR2 setting

Actual rise time

VR2 setting
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Speed control operation

B Using an external potentiometer or external DC voltage

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO input ON and M1 and M2 inputs OFF, and select operation data No. 1.

3. Connect an external potentiometer or external DC voltage to pins 1 to 3 of the analog I/0 connector (CN6).
Refer to p.54 for details on the connection method.

4. Set the gain.
Set the speed command value per 1V of voltage command in the application parameter for analog speed
command gain.
Setting range: 0 to 5500 r/min
Initial value: 550 r/min

5. Set the lower limit of the speed.
The lower limit value of the speed represents that the speed command value below the predetermined speed is
fixed to 0 r/min. Set which speed is fixed to 0 r/min using the “Analog speed command clamp” parameter.
The initial value of the “Operation selection after stopping in speed control mode” parameter is “0: Free.” If this
parameter is set to “1: Servo lock,” the “Analog speed command clamp” parameter is disabled.

6. Set the offset.
If there is even a slight margin of error in the voltage value, the speed command value may not become 0 r/min
even when the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the
two methods described below.
Automatic adjustment
1) Set the application parameter for Analog input signal automatic offset to “1: Enable.”
2) Input 0V to the analog input terminal (pin 5 of CN6).
3) Apply the offset for analog speed input using the OPX-2A or MEXEO2.

Adjustment using a parameter
1) Set the application parameter for Analog input signal automatic offset to “0: Disable.”
2) Set the offset voltage in the application parameter for analog speed command offset voltage.

7. Set the speed command value using an external potentiometer or external DC voltage.

8. Set the acceleration/deceleration time using the internal
potentiometer VR2.
The acceleration time and deceleration time are the same.
Setting range: 5 to 10000 ms/(1000 r/min)
Factory setting: 5 ms/(1000 r/min)

Q00000

&
@C

u]
g8

EIEHEERAR

VR2
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Speed control operation

Setting example

The speed command value per 1V of voltage

S0l hini A command becomes 550 r/min.

The speed command value per 1V of voltage

10v/min 0r/min ov command becomes 10 r/min.

The home position of voltage command
550 r/min 0 r/min 1V becomes 1V.The gain of speed command
value is the same as in example (1.

If the speed command value is set less than
550 r/min 10 r/min ov 10 r/min of the voltage command, the speed
command value will be 0 r/min. *

® | © ©|6

Speed command [r/min] Speed command [r/min]
5500 5500

—0 @

_ -10
10 Voltage |

command [V]

Voltage
-10 command [V]

-5500 -5500

* It is enabled when the “Operation selection after stopping
in speed control mode” parameter is set to “0: Free!”

B Digital setting

® When the analog input signals parameter is set to“1: Enable”

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the speed command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.
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Speed control operation

Step2 Setting the operation after stopping

In the speed control mode, you can set how the motor should operate after stopping, in the system parameter for
operation selection after stopping in speed control mode.

® When the parameter for operation selection after stopping in speed control mode is set to “0: Free”
(initial value)

Starting/stopping of the motor is interlocked with motor excitation. While the motor is stopped, the motor excitation
turns off and the output shaft becomes free. The motor will be excited the moment it is started.

In the case of an electromagnetic brake motor, actuation/release of the electromagnetic brake is controlled in
interlock with motor excitation.

® When the parameter for operation selection after stopping in speed control mode is set to “1: Servo
lock”

Motor excitation is controlled by the S-ON input. Even when it is not operating, the motor remains excited and the
position is being held as long as the S-ON input is ON. However, the position may change if the position deviation is
large.

In the case of an electromagnetic brake motor, actuation/release of the electromagnetic brake is controlled in
interlock with motor excitation.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

Step3 Setting the motor rotation direction

Set a desired motor rotation direction using the system parameter for motor rotation direction.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

When the speed command is a positive value

The motor rotates in CW direction. | The motor rotates in CCW direction.

When“1: + = CW"is set

When “0: + = CCW"is set

If the speed command is a negative value, the rotation direction is reversed.
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Speed control operation

Step4 Performing the speed controlled operation

1. Turn the BRAKE input ON.
If the parameter for operation selection after stopping in speed control mode is set to“1: Servo lock,” also turn the
S-ON input ON.
When the motor becomes ready, the READY output will turn ON.

2. Set the speed command value.
Analog setting: Set a desired value using the internal/external potentiometer or external DC voltage.
Digital setting: Set a desired operation data number based on a combination of ON/OFF statuses of MO to M2
inputs.

3. Turn the CW input or CCW input ON.
A speed controlled operation starts according to the speed command value set in step 2.

4., Turn the CW input or CCW input OFF.
The motor decelerates to a stop.
Even if the CW input and CCW input are turned ON simultaneously, the motor will still decelerate until it stops.
Once the motor operation ends and the rotor enters the zero speed output band, the ZV output will turn ON.

® When the parameter for operation selection after stopping in speed control mode is set to “0: Free”

0 s or more
CWinput ON
CCW input OFF
BRAKE i ON
input OFF
, |2msorless 2 ms or less
READY ON
output
2 ms or less 2 ms or less
MOVE output ON
output e
10 ms or less 2 ms or less
MBC N
output OFF .
Delay time when
the motor is not
excited=20 ms 30 ms or less
o ON
Motor excitation OFF
20 ms or less 60 ms or less
Hold
Electromagnetic brake
Release
2 ms or less
Detected
speed &
Motor speed 10 ms* 60 ms or less
—— 30 /min
RN =30 r/min

Command speed

* If the detected speed remains at or below £30 r/min for 10 ms or more, the MBC output will turn OFF.
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® When the parameter for operation selection after stopping in speed control mode is set to“1: Servo

lock”

0 sormore

CWinput ON
CCW input OFF

S-ONii oN
- input OFF

BRAKE i N
input -

2 msor less

2 msor less

READY output

ON
OFF

2 msorless

MOVE ON
output

MBC oN
output .
ON

Motor excitation OFF

Hold
Electromagnetic brake

Release
2 msor less

Detected speed
Motor speed

2 msor less

Command speed

B Exciting the motor: S-ON input

This input is effective when the parameter for operation selection after stopping in speed control mode is set to“1:

Servo lock.”

Turning the S-ON input ON will excite the motor. In the case of an electromagnetic brake motor, the electromagnetic

brake will be released after the motor is excited.

When the S-ON input is OFF, the deviation counter will be cleared and input operation commands will be ignored.
You can set the S-ON input to function in the contact A (normally open) or B (normally closed) logic using the
application parameter for S-ON signal logic (the initial value is to use the contact A logic (normally open)). If the S-ON
input is set to use the contact B (normally closed) logic, the motor will be excited automatically after the power is
turned on and turning the S-ON input ON will cause the motor to lose its holding torque.

@ If the S-ON input is turned ON when only the 24 VDC power is input, a main power supply warning
will generate. If a pulse signal is input while a main power supply warning is present, a main power

supply error will generate.

B Stopping the motor instantaneously: BRAKE input

The motor can be stopped instantaneously by turning the BRAKE input OFF. To operate the motor, turn the BRAKE

input ON.

If the application parameter for BRAKE signal logic is set to “0: Contact A (normally open),” the motor will stop

instantaneously when the BRAKE input turns ON.
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Speed control operation

B Notifying that the motor is ready: READY output

When the motor becomes ready, the READY output will turn ON. Start the operation after confirming that the READY
output has turned ON. The READY output remains OFF while the motor is operating.

The READY output is OFF under the following conditions. Motor operation is disabled while the READY output is OFF:
The main power supply is cut off.

An alarm is present.

The S-ON input is OFF (the S-ON signal logic is “0: Contact A (normally open),”and the operation after stopping is “1:
Servo lock”).

The FREE input, CW input or CCW input is ON.

The BRAKE input is OFF (the BRAKE input logic is “1: Contact B (normally closed)”).

An operation is performed on the OPX-2A in the test mode or copy mode.

A test operation is performed using MEXEQ2.

Notifying that operation is in progress: MOVE output

The MOVE output can be enabled by selecting the output using the application parameter for output signal selection
1.

The MOVE output remains ON while the motor is operating. You can set the minimum time during which the MOVE
output remains ON using the application parameter for minimum ON time for MOVE signal. Even in a short operation,
the MOVE output will remain ON for the time set in this parameter.

Example: When 10 ms is set in the parameter for minimum ON time for MOVE signal.

Motor speed

CW/PLS input ON
CCW/DIR input OFF

50 ms 10 ms

MOVE N
output .

Notifying the timing of electromagnetic brake control: MBC output

Use the MBC output to control the electromagnetic brake using a programmable controller, etc.

The MBC output can be enabled by selecting the output using the application parameter for output signal selection 1.
The MBC output will turn ON when the electromagnetic brake is released, and turn OFF when the electromagnetic
brake is actuated (= to hold the load in position). Set the programmable controller to control the electromagnetic
brake by detecting the ON/OFF status of the MBC output.

Notifying that the detected speed has become zero: ZV output

The ZV output can be enabled by selecting the output using the application parameter for output signal selection 2.
When the detected speed drops into the zero speed output band, the ZV output will turn ON.

You can set the band within which the ZV output turns ON, using the application parameter for zero speed output
band.

10 ms or less 10 ms or less 10 ms or less 10 ms or less

2V ON
output

Detected speed
/[

Zero speed
Motor speed Output band

0 r/min
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B Notifying that the command speed has been reached: VA output

When the detected speed enters the range of “command speed + attained speed output band,” the VA output will
turn ON.

You can set the band within which the VA output turns ON, using the application parameter for range of attained
speed output band.

Attained speed

output band Detected speed

Command speed /

VA ON
output -

Freeing the motor output shaft: FREE input

When the FREE input is turned ON, the motor current will be cut off. The motor will lose its holding torque, and the
output shaft can be turned with an external force.

If the FREE input is turned ON while the position is held with the electromagnetic brake, the electromagnetic brake
will be released. Accordingly, the position can no longer be held.

® When the parameter for operation selection after stopping in speed control mode is set to “0: Free”

CW/CCW input ON
NPUL oFr
30 ms or less 2 msor less 30 ms or less
M . ON
otor excitation OFF
60 ms or less 20 ms or less 60 ms or less
X Hold
Electromagnetic brake
Release
FREE input N
MUt opp | L

2 ms or less 2 msorless 2 msor less
READY ON
output OFF

2msor less 2 msor less 2 msor less
MBC output ON
output e

® When the parameter for operation selection after stopping in speed control mode is set to “1: Servo

lock”
30 ms or less
. ON
Motor excitation OFF
60 ms or less 20 ms or less
. Hold
Electromagnetic brake
Release
S-ONinput ON
(normally open) OFF
2 msor less
FREE i ON
input OFF
60 ms or less 2 ms or less 60 ms or less
READY t N
output
2 ms or less 2 ms or less 2 ms or less

MBC oN
output .
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Torque limit

4

Torque limit

The maximum output torque of the motor can be limited by turning the TL input ON. Use this input to suppress motor
torque, for your safety.
Follow the steps below to limit the maximum output torque of the motor during positioning operation:

Step 1 Setting the torque limit value
Step 2 Limiting the torque

Step1 Setting the torque limit value

Set a torque limit value under each of eight operation data numbers from 0 to 7.
When the system parameter for analog input signals is set to “1: Enable,” two analog points as well as six digital points
are available to assign settings. If the parameter is set to “0: Disable," eight digital points are available to assign
settings.
Set the torque limit value as an integer percentage of the rated torque being 100% (*), in a range of 0 to 300%.

* Set the value for geared motors based on the permissible torque being 100%.

Analog setting
No.Oor 1 (External potentiometer | Digital setting
or external DC voltage)
No.2to 7 Digital setting

One set of the operating speed, the acceleration time, the deceleration time, and the torque limit can
be set in the operation data No.1 to No.7 each. Use by switching an operation data according to the
operating condition. Select an operation data based on a combination of the ON/OFF status of the
MO to M2 inputs.

Initial value
No.0 0 100 100 0
No.1 0 100 100 0
No.2 0 100 100 0
No.3 0 100 100 0
No.4 0 100 100 0
No.5 0 100 100 0
No.6 0 100 100 0
No.7 0 100 100 0

No.0 OFF OFF OFF
No.1 OFF OFF ON
No.2 OFF ON OFF
No.3 OFF ON ON
No.4 ON OFF OFF
No.5 ON OFF ON
No.6 ON ON OFF
No.7 ON ON ON
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B Analog setting

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Combine the ON/OFF statuses of MO to M2 inputs to select operation data No. 0 or 1.

3. Connect an external potentiometer or external DC voltage to pins 4 to 6 of the analog I/0 connector (CN6).
Refer to p.54 for details on the connection method.

4. Set the gain.
Set the torque limit value per 1V of voltage command in the application parameter for analog torque limit gain.
Setting range: 0 to 300%
Initial value: 30%

5. Adjust the offset.
If there is even a slight margin of error in the voltage value, the torque limit value may not become 0% even when
the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two methods
described below.
Automatic adjustment
1) Set the application parameter for analog input signal automatic offset to“1: Enable”
2) Input 0V to the analog input terminal (pin 5 of CN6).
3) Apply the offset for analog torque input using the OPX-2A or MEXEQ2.
Adjustment using a parameter
1) Set the application parameter for analog input signal automatic offset to “0: Disable.”
2) Set the offset voltage in the application parameter for analog torque limit offset voltage.
3) Use an external potentiometer or external DC voltage to set the torque limit value.

6. Use an external potentiometer or external DC voltage to set the torque limit value.

Setting example

@ 30% oV The torque limit value per 1V of voltage command becomes 30%.
@ 10% ov The torque limit value per 1V of voltage command becomes 10%.
@ 100% oV The torque limit value per 1V of voltage command becomes 100%.
The home position of voltage command becomes 1 V. The gain of torque
®@ 30% 1V - ) :
limit value is the same as in example (D).

Output torque [%] @

300

\\ 3 ,’
\\@X‘\\/ l',
100 /

’
’

10 3 3 é@ 0 Voltage command [V]
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Torque limit

W Digital setting

® When the analog input signals parameter is set to “1: Enable”

1. Set the system parameter for analog input signals to “1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the torque limit value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the torque limit value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.

Step2 Limiting the torque

Turning the TL input ON while positioning operation is in progress will limit the maximum output torque by the
torque limit value you have set.

Example of limiting the torque using operation data Nos. 1 and 2

TLi ON
input OFF
X ON

MO and M1 inputs OFF No.1 No.2

10 ms or less 10 ms or less 10 ms or less
ON
TLCoutput - |
2msorless| | x| 2msorless| =« 2 msor less

300%

Torque ' Torque limit
Detected torque

0%

* The specific time varies depending on the load condition and gain.

When the maximum output torque of the motor is limited by the TL input, the motor may not rotate
because of insufficient torque if a load is larger than the maximum output torque of the motor. If the
TL input is turned OFF in this state, the maximum output torque of the motor will increase rapidly to
cause unexpected movements of the moving part, leading to injury or damage to equipment.

B Enabling the torque limit function: TL input

When the TL input is turned ON, the torque limit function will be enabled and the maximum output torque of the
motor will be adjusted to the specified torque limit value.

While the TL input is OFF, the torque limit function is disabled and the maximum output torque of the motor remains
300% (the rated torque corresponds to 100%).

B Notifying that the torque is being limited: TLC output
When the specified torque limit value is reached, the TLC output will turn ON.
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Gain tuning

Gain tuning

5-2

The motor compliance with respect to commands can be adjusted according to the load inertial and mechanical
rigidity.

You can also tune the motor in the semi-auto or manual mode in situations where the positioning time must be
shortened, or when automatic tuning is difficult due to a large or fluctuating load inertial moment.

Selecting the tuning mode

Gain tuning can be performed in three modes. Select a desired tuning mode using the application parameter for gain
tuning mode selection. Automatic tuning supports an adjustment range of up to 50 times the rotor inertial moment,
while manual tuning supports an adjustment range of up to 100 times.

e Automatic.......... The load inertial moment is estimated internally by the driver. Simply set the mechanical rigidity
and the gain will be adjusted automatically.

e Semi-auto......... Set the mechanical rigidity and load inertial moment ratio, and the gain will be adjusted
automatically.

e Manual............... The customer must set the gain directly. Select this mode when the load inertia is large or the

response needs to be increased above the level achievable by automatic tuning.

The parameters that can be set vary depending on the tuning mode.

Parameter name Automatic Semi-auto Manual
Load inertial moment ratio = @) O
Mechanical rigidity setting @] O O
Position loop gain * = = O
Speed loop gain - - O
Speed loop integral time constant = = O
Speed feed-forward rate * - - O

* This parameter is used when the parameter for operation selection after stopping in speed control mode is set to“1:
Servo lock”

Gain tuning mode

H Automatic

Set the mechanical rigidity using the mechanical rigidity setting switch (SW2) on the driver or the application
parameter for mechanical rigidity setting.

Which value should be made effective is selected using the application parameter for mechanical rigidity setting
switch.

Once the mechanical rigidity is set, the gain will be adjusted automatically.

Refer to p.111 for details on the range of gains that can be set with automatic tuning.

Value of mechanical rigidity

S CIEIEE setting switch parameter

Reference mechanical rigidity

0to3 0to3 Low rigidity (belt pulley, etc.)
4t09 4t09 Medium rigidity (chain, etc.)
AtoF 10to 15 High rigidity (ball screw, directly coupled load, etc.)

m The higher the value of mechanical rigidity, the higher the motor response becomes. Note, however,
that an excessively high value may cause vibration or noise.

The estimated value of load inertial moment is saved in the driver’s non-volatile memory every
20 minutes.
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Gain tuning

H Semi-auto

1.

Set the application parameter for load inertia moment ratio.

The load inertial moment ratio refers to the percentage of the inertial moment of the load to the rotor inertial
moment of the motor. If the rotor inertial moment is equal to the load inertial moment, the load inertial moment
ratio becomes 100%. Refer to the catalog for the rotor inertial moment of your motor.

If the equipment is complex and estimating the load is difficult, you can use the OPX-2A or MEXEO2 to monitor
the load inertial moment ratio estimated by the driver.

Set the mechanical rigidity in the same manner as in the “automatic” mode.
Once the mechanical rigidity and load inertial moment ratio are set, the gain will be adjusted automatically. Refer
to p.111 for details on the range of gains that can be set with semi-auto tuning.

H Manual

Follow the procedure below to adjust the gain with a sufficient margin.

1.

6.

Set the application parameter for load inertia moment ratio.

The load inertial moment ratio refers to the percentage of the inertial moment of the load to the rotor inertial
moment of the motor. If the rotor inertial moment is equal to the load inertial moment, the load inertial moment
ratio becomes 100%. Refer to the catalog for the rotor inertial moment of your motor.

If the equipment is complex and estimating the load is difficult, you can use the OPX-2A or MEXEOQ2 to monitor
the load inertial moment ratio estimated by the driver.

Set the mechanical rigidity in the same manner as in the “automatic” mode.

Adjust the compliance with respect to speed deviation. Set the application parameter for speed loop gain.
Increasing the speed loop gain will decrease the deviation between the command speed and actual speed. Note,
however, that an excessively high value may increase the motor overshoot or cause hunting.

Decrease the deviation that cannot be adjusted with the speed loop gain. Set the application parameter for speed
loop integral time constant.

If the integral time constant is too high, motor operation will become slow. If the constant is too low, on the other
hand, hunting may occur.

When the parameter for operation selection after stopping in speed control mode is set to “1: Servo lock,” adjust
the compliance with respect to position deviation. Set the application parameter for position loop gain.
Increasing the position loop gain will decrease the deviation between the command position and actual position.
Note, however, that an excessively high value may increase the motor overshoot or cause hunting.

Repeat steps 2 to 5 to set an optimal gain.

B Speed feed-forward rate

This parameter can be set when the parameter for operation selection after stopping in speed control mode is set to
“1: Servo lock”

If the speed is constant, the deviation between the command position and actual position can be reduced to shorten
the settling time.

Setting the speed feed-forward rate to 100% will bring the deviation down to nearly 0. Note, however, that an
excessively high value may increase the motor overshoot or undershoot.
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Gain tuning

5-3 Gains that can be set with automatic tuning/semi-auto tuning

In automatic tuning and semi-auto tuning, the gain is set automatically.
The table below summarizes different conditions and corresponding gains.

0 0 3 14 51.0 80
1 1 4 22 51.0 80
2 2 6 32 48.2 80
3 3 9 46 33.8 80
4 4 11 56 284 80
5 5 14 68 234 80
6 6 16 82 19.4 80
7 7 20 100 15.8 80
8 8 20 120 13.2 80
9 9 20 150 10.6 80
A 10 20 180 8.8 80
B 1 20 220 7.2 80
C 12 20 270 5.8 80
D 13 20 330 4.8 80
E 14 20 390 4.0 80
F 15 20 470 34 80
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Gain tuning

5-4 Method of gain tuning using the MEXEO02

You can adjust parameters while checking the motor speeds and 1/0 signal status in waveforms.

1. Click the [Gain tuning] icon in the toolbar or click the [Gain

—
tuning] short-cut button. 2R ". ‘ LT @ or & Gaintuning

The gain tuning window appears.

2. Click "Start Gain Tuning."
The buttons in the window are enabled, allowing you to prepare for measurement of gain tuning.

E Newl - Gain tuning . @
V] Start Gain Tuning @ @
GAIN | CH setting
Inertiz Moment Ratio (Estimated):
0 [
Rigidity Setting:
3
Gain Tuning Mode:
Manual
‘ ‘Whriting to Device | | Cancel
Inertia moment ratio [%] 500
Rigidity settings 15
Position loop gain [Hz] 10
Speed loop gain [Hz] 50
Speed loop integral time constant [ms] 38
Speed feedforwand ratio [%] o
Anti-vibration frequency #0 [Hz] 30.00
Anti-vibration frequency #1 [Hz] 3000
Anti-vibration frequency #2 [Hz] 30.00
Anti-vibration frequency #3 [Hz] 30.00
< m 3
@—9 Trigger CH34 Measure > Drag target
el Scale (174 +|div AT T (=[O
@ CH CH1 = 7| Signal name av CH1 -
é Mode NORMAL - v Time scale - -
o | e £A 7

PO © OBVOOO ©

1 Measurement results are drawn in this area.

2 | The settings of gain tuning can be specified.

The measurement conditions for each CH can be set.

Waveform measurement settings: Level, CH, Mode, Edge (detection condition), and Pos (trigger position)
can be specified. For "CH," only those CHs displayed at (D can be specified.

Run: This button is used to start measurement.
Stop: This button is used to stop measurement.

6 | The measurement time range can be set.

The display method for CH3 and CH4 can be set.
7 | Scale:The display size can be selected from 1/1 (100%), 1/2 (50%), or 1/4 (25%).
Signal name: The signal name can be shown or hidden.

8 The measure for measurement can be shown or hidden. Also, the CH to be measured can be selected.

The display positions of waveforms drawn in the window can be moved. There are the following two
moving methods.

- Move the waveform per CH.

- Move the waveform of the CH selected in (3) simultaneously.

10 | The currently displayed waveform can be copied to the clipboard.

11 | The currently displayed waveform can be saved to an external file.

12 | The setting for measurement can be loaded from "Favorites data."

13 | The setting for measurement can be saved as "Favorites data."
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The gain tuning requires synchronization of the data under editing and the
driver data. When the data is not synchronized, the following window

appears. Select a synchronization method and click [OK].

Gain tuning

Synchronization Method

Select Synchronization Method

Synchronization Method

(@ Reading all data. (Product ->FC)
() Wiriting all data. (PC->Product)

=

0K Cancel

When the above window appears, all the communications in progress are disabled. All the other
monitors in progress in other windows are also stopped. Resume monitor after synchronization is

completed.

3. Click the "CH setting" tab.
The measurement conditions for each CH can be set.

[¥] CH1 Iy Drag target [7]

Pos. [Command Speed

-

«  Scale 100 -

[a¢] Offset 0 £

rimin / div

rimin

1 Each CH can be shown or hidden.

2 | Thedisplay position of a waveform can be moved up or down.

3 | The display of measured signal can be inverted.

4 Selecting this check box can drag displayed waveforms drawn in the window simultaneously.

5 This is used to select a signal to be measured.

6 This is used to select a display scale for signals (CH1 and CH2 only). Using this setting in combination
with @ can zoom in on signals.

7 The set offset value is added to the signal display (CH1 and CH2 only). Using this setting in
combination with @ can zoom in on signals.

4. Click [Run].

The waveform measurement starts.

5. During measurement, click [Stop] to exit the waveform measurement.
If "SINGLE" is selected for Mode in Trigger, measurement automatically ends when waveform drawing ends.

6. Click the [GAIN] tab when adjusting the parameter while
checking the status of the waveform.

7. Click [Writing to Device] after editing the parameter.
The changed parameter will be written to the driver.

8. To exit the waveform measurement, unselect "Start Gain
Tuning."

GAIN | CH setting

Inertia Moment Ratio (Estimated):

223 [%]
Rigidity Setting:
[
Gain Tuning Mode:
Manual
” iiting o Deviee ]| Cancel

Inertia moment ratio [%]

Rigidity settings

Paosition loop gain [Hz]

Speed loop gain [Hz]

Speed loop integral time constant [ms]

Speed feedforward ratio [%]

Anti-vibration frequency #0 [Hz]

Anti-vibration frequency #1 [Hz]

Anti-vibration frequency #2 [Hz]

Arti-vibration frequency #3 [Hz]

30.00
30.00
30.00
30.00

== Parameter
edit area

13 ]
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5 Torque control mode

This part explains the functions and operation of the torque control mode.

& Table of contents
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4-1 Using the internal potentiometer VR2..127

4-2 Using an external potentiometer or
external DC voltage 128

4-3 Digital setting 129
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Guidance

1 Guidance

The following functions are available in the torque control mode:

e Torque controlled operation ....The motor is operated in a manner controlling its output torque at a specified level.
o Speed liMit..reriserisenssenins The speed of the motor operating under torque control is limited.

If you are new to the NIX Series driver, read this section to understand the operating methods along with the
operation flow.

Before operating the motor, check the condition of the surrounding area to ensure safety.
@D score operaring g y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

T

Check

Check CW (CCW) input connection

~ O Motor connection

Programmable

Check mpp

f Power supply connection controller
@ L
STEP 2 Operate the motor
To change the torque
. i SW1

command value: VR1

o
e 1. Set the control mode to [~B—2
"Torque Control Mode!" [N

Lower Higher fummm
torque @ torque :

w[
value value ELL LT T g Nm|
p [ To change the speed limit: VR2
(iD= -
Lower / \ Higher
speed {"‘} speed
limit @ limit
\ O
' 3. Confirm that the motor
rotates without problem. 8 E @ ! e 2. Input the CW (CCW) signal.

The new settings of the control mode setting switches will become effective after the power is
cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
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Guidance

STEP 3 Were you able to operate the motor properly?

How did it go? Were you able to operate the motor properly?
If the motor does not function, check the following points:

Are the thermal terminals for regeneration resistor (TH1 and TH2) on the CN1 (shorted)?
Is any alarm present?

Are the power supply and motor connected securely?

Is the TRQ LED (green) lit?

Isn’t the VR2 set to O r/min?

For more detailed settings and functions, refer to the following pages.

17|
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List of setting items

2

List of setting items

The items that can be set in the torque control mode are listed below.
You can use the OPX-2A or MEXEQ2 to set operation data or change the internal parameters of the driver.

2-1

Operation data

Item

Description

Setting range

Speed limit

Sets the speed limit value.

0to 5500 [r/min]

Torque command

Sets the torque command value. The rated torque corresponds to 100%.

0 to 300 [%]

2-2

Application parameters

MEXEO2 tree view

Parameter name

Description

Setting range

Output signal selection 1

Selects the output signal.

0: WNG output
1: MOVE output
2: MBC output

Output signal selection 2

Selects the output signal.

0: ZSG2 output
1: ZV output

Vo Zero speed output band Sets the output condition for ZV output. 1 to 5500 [r/min]
Minimum ON time for - .
MOVE signal Sets the minimum ON time for MOVE output. 0to 255 [ms]
Changes the setting to enable/disable alarm code | 0: Disable
Alarm code output
output. 1: Enable
Firitog s i st Sets the speed limit per 1V of analog input 0t0 5500 [/min]
voltage.
Analog speed limit offset Sets the offset voltage for analog speed limit input. | —1.00 to 1.00 [V]
voltage
An'alog torque command Sets the torque command per 1V of analog input 0t0 300 [%]
gain voltage.
Analog torque command ?ets the offset voltage for analog torque command 1,000 1.00 [V]
offset voltage input.
Analog input signal Changes the setting to enable/disable automatic | 0: Disable
automatic offset offset for analog input signals. 1: Enable
Analoa speed monitor Sets the maximum value of monitored analog
. 9sp speed. This setting determines the slope of output | 0 to 6000 [r/min]
maximum value .
Analog of monitored analog speed.

Analog speed monitor
maximum voltage

Sets the monitored output voltage corresponding
to the maximum value of monitored analog speed.

1to 10 [V]

Analog speed monitor
offset voltage

Sets the offset voltage for monitored analog
speed.

—1.00to 1.00 [V]

Analog torque monitor
maximum value

Sets the maximum value of monitored analog
torque. This setting determines the slope of output
of monitored analog torque.

1 to 300 [%]

Analog torque monitor
maximum voltage

Sets the monitored output voltage corresponding
to the maximum value of monitored analog
torque.

1to 10 [V]

Analog torque monitor
offset voltage

Sets the offset voltage for monitored analog
torque.

—1.00 to 1.00 [V]
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List of setting items

MEXEO2 tree view

Parameter name

Description

Setting range

Alarm/warning

Overvoltage warning

Set the voltage under which an overvoltage

warning generates.

320 to 400 [V]

Undervoltage warning

Set the voltage under which an undervoltage

warning generates.

120to 280 [V]

Overheat warning

Set the temperature under which an overheat

warning generates.

40to 85[°C]

Overload warning

Set the condition under which an overload

warning generates.

1to 100 [%]

Overspeed warning

Set the speed under which an overspeed warning

generates.

1t0 6,000 [r/min]

Function

Deceleration rate of speed
monitor

The deceleration rate can be set when the actual
speed for the output shaft of the geared motor is

monitored.

1.0 to 100.0

Manual operation

JOG operating torque

Sets the torque command for JOG operation.
“100%" indicates a value equivalent to the rated

torque.

1 to 100 [%]

; . Show the speed on the OPX-2A with asignoras | 0: Signed
and display Data setter speed display an absolute value. 1: Absolute value
Data setter edit Sets whether it is possible to edit using the OPX- | 0: Disable
2A. 1: Enable
2-3 System parameters

MEXEOQ2 tree view

Parameter name

Description

Setting range

Encoder output electronic

Sets the denominator of the electronic

apouw |0J3u0d anbioy] § -

. gear A gear for encoder output. 1101000
Electronic gear - A
Encoder output electronic | Sets the numerator of the electronic
1to 1000
gearB gear for encoder output.
Analog inbut signals Changes the setting to enable/disable | 0: Disable
9 1nputsig the analog input signals. 1: Enable
Motor rotation direction Set the direction in which motor torque | 0: +=CCW
generates. 1:4+=CW

Operation

Data-setter initial display

Selects the initial screen to be
displayed when the OPX-2A starts
communicating with the driver. If the
selected item is not supported in the
torque control mode, the top screen of
the monitor mode is displayed as the
initial display.

0: Operating speed [r/min]

1: Position [steps]

2: Torque [%]

3: Estimated inertial moment
ratio [%]

4: Operation number

5: Selected number

6: Tension [%)]

7: Revolution counter [rev]

8: Roll diameter [mm]

9: Top screen of monitor mode
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Torque control operation

3  Torque control operation

The motor is operated in a manner controlling its output torque at a specified level.
Follow the steps below to perform a torque controlled operation:

Step 1 Setting the torque command value
Step 2 Setting the motor rotation direction
Step 3 Performing the torque controlled operation

Step1 Setting the torque command value

Set a torque command value under each of eight operation data numbers from 0 to 7.

When the system parameter for analog input signals is set to “1: Enable,” two analog points and six digital points are
available to assign settings. If the parameter is set to “0: Disable,” eight digital points are available to assign settings.
Set the torque limit as an integer percentage of the rated torque being 100%, in a range of 0 to 300%.

No.0 Analog setting

(internal potentiometer VR1) Digital setting

Analog setting
No.1 (External potentiometer or Digital setting
external DC voltage)

No.2to 7 Digital setting

One set of the speed limit and the torque command can be set in the operation data No.0 to No.7
each. Use by switching an operation data according to the operating condition. Select an operation
data based on a combination of the ON/OFF status of the MO to M2 inputs.

® Initial value ® Data selection example
No.0 0 0 No.0 OFF OFF OFF
No.1 0 0 No.1 OFF OFF ON
No.2 0 0 No.2 OFF ON OFF
No.3 0 0 No.3 OFF ON ON
No.4 0 0 No.4 ON OFF OFF
No.5 0 0 No.5 ON OFF ON
No.6 0 0 No.6 ON ON OFF
No.7 0 0 No.7 ON ON ON
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Torque control operation

B Using the internal potentiometer VR1

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO to M2 inputs OFF and select operation data No. 0.

3. Use the internal potentiometer VR1 to set the torque command
value.
Setting range: 0 to 300%
Factory setting: 0%

oL 0

B Using an external potentiometer or external DC voltage

1. Set the system parameter for analog input signals to“1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO input ON and M1 and M2 inputs OFF, and select operation data No. 1.

3. Connect an external potentiometer or external DC voltage to pins 4 to 6 of the analog I/0 connector (CN6).

Refer to p.54 for details on the connection method.

4, Set the gain.

Set the torque command value per 1V of voltage command in the application parameter for analog torque limit

gain.
Setting range: 0 to 300%
Initial value: 30%

5. Set the offset.

If there is even a slight margin of error in the voltage value, the torque command value may not become 0% even
when the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two

methods described below.

Automatic adjustment

1) Set the application parameter for analog input signal automatic offset to “1: Enable.”
2) Input 0V to the analog torque input terminal (pin 5 of CN6).

3) Apply the offset for analog torque input using the OPX-2A or MEXE02.

Adjustment using a parameter
1) Setthe application parameter for analog input signal automatic offset to “0: Disable”
2) Set the offset voltage in the application parameter for analog torque limit offset voltage.

6. Set the torque command value using an external potentiometer or external DC voltage.

121 ||
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Torque control operation

Setting example

@ 30% oV The torque command value per 1V of voltage command becomes 30%.
@ 10% oV The torque command value per 1V of voltage command becomes 10%.
@ 100% oV The torque command value per 1V of voltage command becomes 100%.
@ 30% 1V The home position of voltage command becomes 1 V. The gain on torque

command value is the same as in example(@).

Output torque [%] @
300

1000/ A7
%
-10 -3

-300

B Digital setting

® When the analog input signals parameter is set to “1: Enable”

1. Set the system parameter for analog input signals to“1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the torque command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the torque command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.
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Step2 Setting the motor rotation direction

Torque control operation

Set a desired motor rotation direction using the system parameter for motor rotation direction.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

When the torque command is a positive value

When“1: + =CW"is set

The motor rotates in CW direction.

The motor rotates in CCW direction.

When “0: + = CCW"is set

If the torque command is a negative value, the rotation direction is reversed.

123 ]
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Torque control operation

Step3 Performing the torque controlled operation

1. Set the torque command value.
Analog setting: Set a desired value using the internal/external potentiometer or external DC voltage.
Digital setting: Set a desired operation data number based on a combination of ON/OFF statuses of MO to M2
inputs.
2. Turn the CW input or CCW input ON.
Torque controlled operation starts according to the torque command value set in step 1.

3. Turn the CW input or CCW input OFF.
The motor torque drops to zero and the motor stops immediately.
Even if the CW input and CCW input are turned ON simultaneously, the torque will still drop to zero and the motor
will stop immediately.

Motor speed 30 1/min / /—

/ No.0 / No.1

Torque command

20 ms 20 ms

o ON
Motor excitation OFF L

20 ms or less 20 ms or less

(automatic control) Release

Electromagnetic brake  Hold —| —I
CW/CCW i ON
input OFF
ON
MO to M2 input oF X No.0 X No.1
2 msor less 2 ms or less
ON
READY output OFF —| |
2 ms or less 2 ms or less
ON
MOVE output OFF J |
2 msorless 10 ms or less 2 msor less 10 ms or less
MBC out ON
output

* When the CW (or CCW) input is turned OFF, the motor will remain excited for approx. 20 ms after the torque
command is completed.

m Since the operating speed cannot be set in the torque control mode, the motor may operate at high
N 4 . .
speed if the load is too small for the command torque.

B Notifying that the motor is ready: READY output

When the motor becomes ready, the READY output will turn ON. Start the operation after confirming that the READY
output has turned ON. The READY output remains OFF while the motor is operating.

The READY output is OFF under the following conditions. Motor operation is disabled while the READY output is OFF:
The main power supply is cut off.

An alarm is present.

The FREE input, CW input or CCW input is ON.

An operation is performed on the OPX-2A in the test mode or copy mode.

A test operation is performed using MEXEQ2.
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Torque control operation

B Notifying that operation is in progress: MOVE output

The MOVE output can be enabled by selecting the output using the application parameter for output signal selection
1.

The MOVE output remains ON while the motor is operating. You can set the minimum time during which the MOVE
output remains ON using the application parameter for minimum ON time for MOVE signal. Even in a short operation,
the MOVE output will remain ON for the time set in this parameter.

Example: When 10 ms is set in the parameter for minimum ON time for MOVE signal.

Motor speed

CW/PLS input ON
CCW/DIR input OFF

50 ms 10 ms

MOVE oN
output

B Notifying the timing of electromagnetic brake control: MBC output

Use the MBC output to control the electromagnetic brake using a programmable controller, etc.

The MBC output can be enabled by selecting the output using the application parameter for output signal selection 1.
The MBC output will turn ON when the electromagnetic brake is released, and turn OFF when the electromagnetic
brake is actuated (= to hold the load in position). Set the programmable controller to control the electromagnetic
brake by detecting the ON/OFF status of the MBC output.

B Notifying that the detected speed has become zero: ZV output

The ZV output can be enabled by selecting the output using the application parameter for output signal selection 2.
When the detected speed drops into the zero speed output band, the ZV output will turn ON.

You can set the band within which the ZV output turns ON, using the application parameter for zero speed output
band.

10 ms or less 10 ms or less 10 ms or less 10 ms or less

ZV output

ON
OFF
Detected speed

L ___
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Zero speed
Motor speed Output band

0 r/min

B Notifying that the speed is being limited: VLC output
When the detected speed reaches the speed limit, the VLC output will turn ON.

2 msorless 2msor less 2 msor less 2 ms or less
ON
VLC output OFF
Speed limit
Attained speed I / Detected
output band < < speed

___________

Motor speed "
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Torque control operation

B Freeing the motor output shaft: FREE input

When the FREE input is turned ON, the motor current will be cut off. The motor will lose its holding torque, and the

output shaft can be turned with an external force.

If the FREE input is turned ON while the position is held with the electromagnetic brake, the electromagnetic brake
will be released. Accordingly, the position can no longer be held.

CW/CCW i N
input

Mot itati ON
otor excitation OFF
Hold

Electromagnetic brake
Release

FREE i N
input o

READY N
output

MBC N
output

30 ms or less 2 msor less 30 ms or less
60 ms or less 20 ms or less 60 ms or less
2 ms or less 2 msor less 2 msor less
2msor less 2msor less 2 msorless
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4

Speed limit

Speed limit

Since speed control is not performed during torque controlled operation, the motor may operate at high speed if the
load is too small. To prevent this from happening, you can limit the speed of the motor operating under torque
control.

Set a speed limit value under each of eight operation data numbers from 0 to 7.
When the system parameter for analog input signals is set to “1: Enable,” two analog points and six digital points are
available to assign settings. If the parameter is set to “0: Disable,” eight digital points are available to assign settings.

No.0 Analog setting

(internal potentiometer VR2) Digital setting

Analog setting
No.1 (External potentiometer or Digital setting
external DC voltage)

No.2to 7 Digital setting

One set of the speed limit and the torque command can be set in the operation data No.0 to No.7
each. Use by switching an operation data according to the operating condition. Select an operation
data based on a combination of the ON/OFF status of the M0 to M2 inputs.

® Initial value ® Data selection example
No.0 0 0 No.0 OFF OFF OFF
No.1 0 0 No.1 OFF OFF ON
No.2 0 0 No.2 OFF ON OFF
No.3 0 0 No.3 OFF ON ON
No.4 0 0 No.4 ON OFF OFF
No.5 0 0 No.5 ON OFF ON
No.6 0 0 No.6 ON ON OFF
No.7 0 0 No.7 ON ON ON

Using the internal potentiometer VR2

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO to M2 inputs OFF and select operation data No. 0.

3. Set the speed limit value using the internal potentiometer VR2.
Setting range: 0 to 5500 r/min
Factory setting: 0 r/min

-
=)
-
=]

© (©
@1@;@

VR2

oL
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Speed limit

4-2 Using an external potentiometer or external DC voltage

1. Set the system parameter for analog input signals to“1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO input ON and M1 and M2 inputs OFF, and select operation data No. 1.

3. Connect an external potentiometer or external DC voltage to pins 1 to 3 of the analog I/0 connector (CN6).
Refer to p.54 for details on the connection method.

4. Set the gain.
Set the speed command value per 1V of voltage command in the application parameter for analog speed limit
gain.
Setting range: 0 to 5500 r/min
Initial value: 550 r/min

5. Set the offset.
If there is even a slight margin of error in the voltage value, the speed limit value may not become 0 r/min even
when the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two
methods described below.
Automatic adjustment
1) Set the application parameter for analog input signal automatic offset to“1: Enable”
2) Input 0V to the analog speed input terminal (pin 1 of CN6).
3) Apply the offset for analog speed input using the OPX-2A or MEXEO2.

Adjustment using a parameter
1) Set the application parameter for analog input signal automatic offset to “0: Disable.”
2) Set the offset voltage in the application parameter for analog speed command offset voltage.

6. Set the speed limit value using an external potentiometer or external DC voltage.

Setting example

@ 550 r/min oV The spet.ad limit value per 1V of voltage command becomes
550 r/min.
@ 10 r/min oV The sp.eed limit value per 1V of voltage command becomes
10 r/min.
. The home position of voltage command becomes 1 V.
@ =t v The gain of speed limit value is the same as in example@.

Speed limit value [r/min]

5500

I ©)

100

Voltage
command [V]
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Speed limit
4-3 Digital setting

® When the analog input signals parameter is set to “1: Enable”

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the speed command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.

129 ||

apouw |0J3u0d anbioy] § -



. 5 Torque control mode

| 130



6 Tension control mode

This part explains the functions and operation of the tension control mode.
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Guidance

1 Guidance

When winding a roll of film, paper, etc., the diameter of material is different between the start and end of winding.
Therefore, the torque must be changed according to the changing diameter to keep the tension at a constant level.
This type of control is possible in the tension control mode.

If you are new to the NX Series driver, read this section to understand the operating methods along with the
operation flow.

Before operating the motor, check the condition of the surrounding area to ensure safety.
@D sctore operating 9 y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

T

Check

Check CW (CCW) input connection

O Motor connection

Programmable
controller

Check mpp

I Power supply connection

| 132



Guidance

STEP 2 Operate the motor

SW1
o
1. Change the control mode -~z
to "Tension Control Mode!" [N
To change the tension w[]
command value: VR1 o
Lower / \ Higher fmusu SW2
tension ﬁ tension L 2. Set the minimum speed. 07
] A
value @ value Ammmmm (?9 :,,‘1
bar®
g [ | To change the speed limit: VR2
T
Lower Higher
speed limit @ speed limit
\ O
' 4., Confirm that the motor
. o .
| rotates without problem. ST @ Ié e 3. Input the CW (CCW) signal.
I

The new settings of the control mode setting switches will become effective after the power is

cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

STEP 3 Were you able to operate the motor properly?

How did it go? Were you able to operate the motor properly?
If the motor does not function, check the following points:

e Are the thermal terminals for regeneration resistor (TH1 and TH2) on the CN1 (shorted)?
e Isany alarm present?

e Are the power supply and motor connected securely?

e Isthe TEN LED (green) lit?

e Isn't the VR2 set to O r/min?

For more detailed settings and functions, refer to the following pages.
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List of setting items

2 List of setting items

The items that can be set in the tension control mode are listed below.
You can use the OPX-2A or MEXEQ2 to set operation data or change the internal parameters of the driver.

2-1 Operation data

Item

Description

Setting range

Speed limit

Sets the speed limit value.

0 to 5500 [r/min]

Tension command

Sets the tension command. The rated torque corresponds to 100%.

0 to 100 [%]

Material thickness *1 *2

Sets the thickness of material.

1 to 5000 [pum]

Initial diameter *1 *2

Sets the initial diameter when winding or unwinding.

1to 1000 [mm]

Final diameter *1 *2

Sets the final diameter when winding or unwinding.

1 to 1000 [mm)]

Taper setting *1 *2

This function prevents excessively tight winding. As the roll diameter
increases, the tension is lowered. The tension becomes constant when
the taper setting is 100%.

0 to 100 [%]

Core inertial moment *2 Sets the inertial moment of the core. Y E? 999?9'99
[x107" kgm-]
Sets the inertial moment of the material at the maximum material 0.00 to 99999.99

Material inertial moment *2

thickness.

[x107* kgm?]

*1 This parameter is set in high function mode I.
*2 This parameter is set in high function mode II.

2-2

Application parameters

MEXEOQ2 tree view Parameter name

Description

Setting range

Output signal selection 1

Selects the output signal.

0: WNG output
1: MOVE output
2: MBC output

Output signal selection 2

Selects the output signal.

0: ZSG2 output
1: ZV output

Vo Zero speed output band Sets the output condition for ZV output. 1to 5500 [r/min]

Minimum ON time for - .

MOVE signal Sets the minimum ON time for MOVE output. 0to 255 [ms]
Changes the setting to enable/disable alarm code | 0: Disable

Alarm code output
output. 1: Enable

Fireita ez s i G2 Sets the speed limit per 1V of analog input 0t0 5500 [/min]
voltage.

Analog speed limit offset Sets the offset voltage for analog speed limitinput. | —1.00 to 1.00 [V]

voltage

An.alog tension command Sets the tension command per 1V of analog input 00 100 [%]

gain voltage.

Analog tension command Sets the offset voltage for analog tension 1,000 1.00 [V]

Analog offset voltage command input.

Analog input signal
automatic offset

Changes the setting to enable/disable automatic
offset for analog input signals.

0: Disable
1: Enable

Analog speed monitor
maximum value

Sets the maximum value of monitored analog
speed. This setting determines the slope of output
of monitored analog speed.

1 to 6000 [r/min]

Analog speed monitor
maximum voltage

Sets the monitored output voltage corresponding

to the maximum value of monitored analog speed.

1to10[V]
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List of setting items

MEXEO2 tree view Parameter name Description Setting range
Analog speed monitor Sets the offset voltage for monitored analog 1,000 1.00 [V]
offset voltage speed.
el R e e Sets the maximum value of monitored analog

. gtorq torque. This setting determines the slope of output | 1 to 300 [%]
maximum value .
of monitored analog torque.
Analog

Analog torque monitor
maximum voltage

Sets the monitored output voltage corresponding
to the maximum value of monitored analog
torque.

1to 10 [V]

Analog torque monitor
offset voltage

Sets the offset voltage for monitored analog
torque.

—1.00 to 1.00 [V]

Alarm/warning

Overvoltage warning

Set the voltage under which an overvoltage
warning generates.

320 to 400 [V]

Undervoltage warning

Set the voltage under which an undervoltage
warning generates.

120to0 280 [V]

Overheat warning

Set the temperature under which an overheat
warning generates.

40to 85 [°C]

Overload warning

Set the condition under which an overload
warning generates.

1 to 100 [%]

Overspeed warning

Set the speed under which an overspeed warning
generates.

1 to 6,000 [r/min]

Acceleration/deceleration

Sets the correction filter time constant for
acceleration/ deceleration. Increase the value if

correction filter vibration occurs when the motor accelerates/ 1010 500 [ms]
decelerates during winding operation.
Sets the friction torque correction. This parameter
Function Friction torque correction corrects.the torque load bas‘ed on the friction of 0to 50 [%]
mechanical parts. The value is based on the torque
detected during idle operation.
Deceleration rate of speed The deceleration rate can be set when the actual
. P speed for the output shaft of the geared motor is 1.0 to 100.0
monitor .
monitored.
Sets the tension command for JOG operation.
JOG operating tension “100%" indicates a value equivalent to the rated 1to 100%
torque.
Ma:ggl;ge;’:tlon Data setter speed displa Show the speed on the OPX-2A with asignoras | 0: Signed
play P play an absolute value. 1: Absolute value
Data setter edit Sets whether it is possible to edit using the OPX- | 0: Disable
2A. 1: Enable
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List of setting items

2-3

System parameters

MEXEO2 tree view

Parameter name

Description

Setting range

Encoder output electronic

Sets the denominator of the electronic

) gear A gear for encoder output. 1101000
Electronic gear - -
Encoder output electronic | Sets the numerator of the electronic 1161000
gearB gear for encoder output.
0: Simple

Operation

Tension control mode
selection

Sets the operation mode.

1: High function |
2: High function Il

Deceleration rate of tension

Sets the gear ratio between the motor

control shaft and winding shaft. 1.0t01000.0
Anele e sermelk Changes the setting to enable/disable | 0: Disable
g npEtsio the analog input signals. 1: Enable
Motor rotation direction Set the direction in which motor torque | 0: +=CCW
generates. 1: +=CW

Data-setter initial display

Selects the initial screen to be
displayed when the OPX-2A starts
communicating with the driver. If the
selected item is not supported in the
tension control mode, the top screen of
the monitor mode is displayed as the
initial display.

0: Operating speed [r/min]

1: Position [steps]

2: Torque [%]

3: Estimated inertial moment
ratio [%]

4: Operation number

5: Selected number

6: Tension [%)]

7: Revolution counter [rev]

8: Roll diameter [mm]

9: Top screen of monitor mode
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Selecting the operation mode

Selecting the operation mode

Three operation modes are available in the tension control mode. Set a desired operation mode in the system
parameter for tension control mode selection.

Mode type

Description

Simple (initial value)

The tension is controlled at a constant level when the feed rate is constant during winding
operation, etc. The motor speed is inversely proportional to the torque.

The current winding (unwinding) diameter is calculated automatically based on the initial

High function | diameter, material thickness and final diameter. The tension is controlled at a constant level

regardless of the operating speed.

In addition to the control in high function mode |, the load inertial moment is calculated

High function Il internally by the driver based on the material inertial moment and core inertial moment. The

tension is controlled at a constant level even during acceleration/deceleration.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

The operation data items that can be set vary depending on the selected mode.
Set the operation data of the high function mode | and the high function mode Il using the OPX-2A or the MEXEOQ2.

Tension mode

Setting item
Simple High function| | High function I
Tension command value Available Available Available
Material thickness Not available Available Available
Initial diameter Not available Available Available
Final diameter Not available Available Available
Material inertial moment Not available Not available Available
Core inertial moment Not available Not available Available
Taper setting Not available Available Available
Speed limit Available Available Available
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Tension controlled operation (simple mode)

4

Tension controlled operation
(simple mode)

Follow the steps below to perform a tension controlled operation:

Step 1 Calculating the tension command value
Step 2 Setting the tension command value

Step 3 Setting the motor rotation direction

Step 4 Performing the tension controlled operation

Step1 Calculating the tension command value

In the simple mode, the operating speed of the motor is inversely proportional to the generated torque.
Calculate the tension command value based on the operating speed and torque, by using the formula below:

(2) Maximum required torque [N-m] x 100 o (1) Operating speed [r/min]
Rated motor torque [N-m] (3) Minimum speed [r/min]

Tension command value [%] =

Torque [N-m]

(2) Maximum required torque

Speed [r/min]

(3) Minimum speed (1) Operating speed

(Set by the SW2)
1) Operating speed .......ccvvvveereeens The lowest winding speed (corresponding to the maximum roll diameter)
2) Maximum required torque.......... Calculate an appropriate value according to the mechanism of your equipment.
3) Minimum speed........ceceerreeerrennnene Set by the SW2. Find an approximate value of operating speed (1) from the table

below. Note that the minimum speed must be smaller than the operating speed.
Example: If the operating speed is 24 r/min, the minimum speed should be the
value corresponding to dial setting 2 (22 r/min).

SW2 dial | Minimum speed SW2 dial | Minimum speed Torque  Tension command
setting [r/min] setting [r/min] 100% 100%
0 10 8 220 L . .
1 15 9 330 Operatlop p9|nt Operfatlo.n point
(winding) (unwinding)
2 22 A 470
3 33 B 680
4 47 C 1000
5 68 D 1500 Rated speed
6 100 E 2200 Minimum speed
7 150 F 3000
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Tension controlled operation (simple mode)

In the simple mode, keep constant the rate of material feed set by the feed roller, etc. If the feed rate
changes, the tension cannot be kept constant.

Feed rate =)

Feed roller .
Tension [N]

@

Back tension

O

Winding
operation

Step2 Setting the tension command value

Set a tension command value calculated per Step 1 under each of eight operation data numbers from 0 to 7.
When the system parameter for analog input signals is set to “1: Enable,” two analog points and six digital points are
available to assign settings. If the parameter is set to “0: Disable,” eight digital points are available to assign settings.

Analog setting . .
No0 (internal potentiometer VR1) Digital setting
Analog setting
No.1 (External potentiometer or Digital setting
external DC voltage)
No.2to 7 Digital setting

One set of the speed limit, the tension command, the material thickness, the initial diameter, the final
diameter, the taper setting, the material inertial moment, and the core inertial moment can be set in
the operation data No.0 to No.7 each. Use by switching an operation data according to the operating
condition. Select an operation data based on a combination of the ON/OFF status of the M0 to M2

inputs.
@ Initial value
No.0 0 0 50 500 1000 100 0 0
No.1 0 0 50 500 1000 100 0 0
No.2 0 0 50 500 1000 100 0 0
No.3 0 0 50 500 1000 100 0 0
No.4 0 0 50 500 1000 100 0 0
No.5 0 0 50 500 1000 100 0 0
No.6 0 0 50 500 1000 100 0 0
No.7 0 0 50 500 1000 100 0 0

139 ||

9pOoW |0J3U0d UolIsu9] 9 -



9pOoW |0J1U0d uUolIsu9] 9 -

Tension controlled operation (simple mode)

@ Data selection example

Operation data M2 input M1 input MO input
No.0 OFF OFF OFF
No.1 OFF OFF ON
No.2 OFF ON OFF
No.3 OFF ON ON
No.4 ON OFF OFF
No.5 ON OFF ON
No.6 ON ON OFF
No.7 ON ON ON

B Using the internal potentiometer VR1

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO to M2 inputs OFF and select operation data No. 0.

3. Set the tension command value using the internal
potentiometer VR1.
Setting range: 0 to 100%
Factory setting: 0%

oLLLLIo

B Using an external potentiometer or external DC voltage

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO input ON and M1 and M2 inputs OFF, and select operation data No. 1.

3. Connect an external potentiometer or external DC voltage to pins 4 to 6 of the analog 1/0 connector (CN6).
Refer to p.54 for details on the connection method.

4, Setthe gain.
Set the tension command value per 1V of voltage command in the application parameter for analog tension
command gain.
Setting range: 0 to 100%
Initial value: 10%

5. Set the offset.
If there is even a slight margin of error in the voltage value, the tension command value may not become 0% even
when the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two
methods described below.
Automatic adjustment
1) Set the application parameter for analog input signal automatic offset to “1: Enable.”
2) Input 0V to the analog torque input terminal (pin 5 of CN6).
3) Apply the offset for analog torque input using the OPX-2A or MEXEQ2.

Adjustment using a parameter
1) Set the application parameter for analog input signal automatic offset to “0: Disable”
2) Set the offset voltage in the application parameter for analog tension command offset voltage.

6. Set the tension command value using an external potentiometer or external DC voltage.
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Tension controlled operation (simple mode)

@ 10% oV The tension command value per 1V of voltage command
becomes 10%.
The tension command value per 1V of voltage command
® 1% oV
becomes 1%.
©) 100% oV The tension command value per 1V of voltage command
becomes 100%.
The home position of voltage command becomes 1 V. The gain on
® 10% 1V ; : .
tension command value is the same as in example(@.

Tension command value [%]

100

ol

B Digital setting

-100

® When the analog input signals parameter is set to“1: Enable”

1. Set the system parameter for analog input signals to “1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the tension command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the tension command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.
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Tension controlled operation (simple mode)

Step3 Setting the motor rotation direction

Set a desired motor rotation direction using the system parameter for motor rotation direction.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

When the tension command is a positive value

The motor rotates in CW direction. The motor rotates in CCW direction.

When“1: + =CW"is set

When “0: + = CCW"is set

*The CCW input is not used in high function mode | and high function mode II.

If the tension command is a negative value, the rotation direction is reversed.

Performing the tension controlled operation

1. Set the tension command value.
Analog setting: Set a desired value using the internal/external potentiometer or external DC voltage.
Digital setting: Set a desired operation data number based on a combination of ON/OFF statuses of MO to M2
inputs.

2. Turn the CW input or CCW input ON.
Tension controlled operation starts according to the speed command value set in step 1.

Operation data numbers cannot be changed when the CW input or CCW input is ON.

3. Turn the CW input or CCW input OFF.
Motor excitation turns off and the motor performs the free-run stop.
Refer to p.150 for details on the timing chart.
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Tension control operation (high function mode |, high function mode II)

5 Tension control operation
(high function mode|,
high function mode Il)

Follow the steps below to perform a tension controlled operation:

Step 1 Calculating the tension command value

Step 2 Setting the tension command value

Step 3 Setting the initial diameter, material thickness and final diameter

Step 4 Setting the material inertial moment and core inertial moment (high function mode Il only)
Step 5 Setting the taper

Step 6 Performing the tension controlled operation

Step 7 Setting the parameters

Set the operation data of the high function mode | and the high function mode Il using the OPX-2A or the MEXEQ2.

Step1 Calculating the tension command value

Calculate the required motor torque based on the tension and maximum diameter needed for your equipment, by
using the formula below:

Required motor torque [N-m] =Tension [N] x Maximum diameter [m]/ 2

Based on the calculated required motor torque, calculate the tension command value by using the formula below:

. Required motor torque [N-m]
Tension command value [%] = %X 100
Rated motor torque [N-m]

® Example: When the tension is 0.32 N, maximum diameter is 1 m (3.3 ft.) and applicable motor is
NX620AA-1 (rated torque: 0.64 N-m)

1[m
Required motor torque [N-m] = 0.32 [N] x [2 ] =0.16 [N-m]
. 0.16 [N-m]
Tension command value [%] = ——————— x 100 = 25 [%)]
0.64 [N-m]

® Example: When the winding diameter is 1000 mm (39.37 in.)

Tension command Motor output 14
value [%] Torque [N-m] Tension [N] 1.2 ///
100 0.64 1.27 1.0 /
=
80 0.51 1.02 = 08 )
60 0.38 0.76 g /
c 0.6 /’
40 0.25 0.51 i)
0.4
20 0.13 0.25 »
/
0 0 0 02—
0 50% 100%

Tension command [%]
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Tension control operation (high function mode |, high function mode Il)

Step2 Setting the tension command value

Set a tension command value under each of eight operation data numbers from 0 to 7.
When the system parameter for analog input signals is set to “1: Enable,” two analog points and six digital points are
available to assign settings. If the parameter is set to “0: Disable," eight digital points are available to assign settings.

Analog setting - .
No0 (internal potentiometer VR1) Digital setting
Analog setting
No.1 (External potentiometer or Digital setting
external DC voltage)
No.2to7 Digital setting

One set of the speed limit, the tension command, the material thickness, the initial diameter, the final
diameter, the taper setting, the material inertial moment, and the core inertial moment can be set in
the operation data No.0 to No.7 each. Use by switching an operation data according to the operating
condition. Select an operation data based on a combination of the ON/OFF status of the M0 to M2
inputs.

* High function mode I: Initial diameter, material thickness, final diameter (p.147), taper (p.148), speed limit value (p.154)
High function mode II: Initial diameter, material thickness, final diameter (p.147), material inertial moment, core inertial
moment (p.147), taper (p.148), speed limit value (p.154)

® Initial value

No.0 0 0 50 500 1000 100 0 0
No.1 0 0 50 500 1000 100 0 0
No.2 0 0 50 500 1000 100 0 0
No.3 0 0 50 500 1000 100 0 0
No.4 0 0 50 500 1000 100 0 0
No.5 0 0 50 500 1000 100 0 0
No.6 0 0 50 500 1000 100 0 0
No.7 0 0 50 500 1000 100 0 0
® Data selection example

No.0 OFF OFF OFF

No.1 OFF OFF ON

No.2 OFF ON OFF

No.3 OFF ON ON

No.4 ON OFF OFF

No.5 ON OFF ON

No.6 ON ON OFF

No.7 ON ON ON
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Tension control operation (high function mode I, high function mode )

B Using the internal potentiometer VR1

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO to M2 inputs OFF and select operation data No. 0.

3. Set the tension command value using the internal
potentiometer VR1.
Setting range: 0 to 100%
Factory setting: 0%

o ELLLLo

B Using an external potentiometer or external DC voltage

1. Set the system parameter for analog input signals to“1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO input ON and M1 and M2 inputs OFF, and select operation data No. 1.

3. Connect an external potentiometer or external DC voltage to pins 4 to 6 of the analog I/0 connector (CN6).
Refer to p.54 for details on the connection method.

4, Set the gain.
Set the tension command value per 1V of voltage command in the application parameter for analog tension
command gain.
Setting range: 0 to 100%
Initial value: 10%

5. Set the offset.
If there is even a slight margin of error in the voltage value, the tension command value may not become 0% even
when the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two
methods described below.
Automatic adjustment
1) Set the application parameter for analog input signal automatic offset to “1: Enable.”
2) Input 0V to the analog torque input terminal (pin 5 of CN6).
3) Apply the offset for analog torque input using the OPX-2A or MEXE02.

Adjustment using a parameter
1) Set the application parameter for analog input signal automatic offset to “0: Disable”
2) Set the offset voltage in the application parameter for analog tension command offset voltage.

6. Set the tension command value using an external potentiometer or external DC voltage.
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Tension control operation (high function mode |, high function mode Il)

Setting example

(D 10% oV The tension command value per 1V of voltage command
becomes 10%.
The tension command value per 1V of voltage command
® 1% oV
becomes 1%.
@ 100% oV The tension command value per 1V of voltage command
becomes 100%.
The home position of voltage command becomes 1 V. The gain on
® 10% 1V ) ) )
tension command value is the same as in example(@).

Tension command value [%]

100 @

10 ¢

-100

B Digital setting

® When the analog input signals parameter is set to“1: Enable”

1. Set the system parameter for analog input signals to “1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the tension command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

@ When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the tension command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.
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Tension control operation (high function mode I, high function mode Il)

Step3 Setting the initial diameter, material thickness and final diameter

In high function mode | or high function mode Il, set an initial diameter, material thickness and final diameter under
each of operation data numbers from 0 to 7.

Select desired data from among the predefined settings, based on a combination of ON/OFF statuses of MO to M2
inputs.

When the initial diameter is smaller than the final diameter, winding operation is performed.

When the initial diameter is greater than the final diameter, unwinding operation is performed.

Material
Winding operation thicliness . Final diameter (initial diameter)
<= v .
Unwinding operation ;
""" Initial diameter (final diameter)
Core

Material thickness 50 1to 5000 [um] | Sets the thickness of material.

Initial diameter 500 1to 1000 [mm] | Sets the initial diameter when winding or unwinding.
Final diameter 1000 1to 1000 [mm] | Sets the final diameter when winding or unwinding.

Step4 Setting the material inertial moment and core inertial moment (high

function mode Il only)

In high function mode Il, set a material inertial moment and core inertial moment under each of operation data
numbers from 0 to 7.

Select desired data from among the predefined settings, based on a combination of ON/OFF statuses of MO to M2
inputs.

As the material inertial moment, set the value of inertial moment corresponding to the maximum diameter. (The
maximum diameter is the final diameter in the case of winding operation, or initial diameter in the case of unwinding
operation.)

Do not include the core inertial moment in the material inertial moment.

Core inertial moment 0 0'00t0_29999§99 Sets the inertial moment of the core.
[x107" kgm?]
. . 0.00to 99999.99 Sets the inertial moment of the material at the
Material inertial moment 0 4 2 . . K
[x107" kgm?] maximum material thickness.
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Tension control operation (high function mode |, high function mode Il)

Step5 Setting the taper

Continuing to wind under constant tension may cause the material to deform due to tight winding. To prevent tight
winding, reduce the tension applied on the material as the winding diameter increases.

Set a tension (%) at the maximum diameter under each of operation data numbers from 0 to 7.

Select desired data from among the predefined settings, based on a combination of ON/OFF statuses of MO to M2
inputs.

When the taper is 100%, the tension remains constant during the operation.
Setting range: 0 to 100%
Initial value: 100%

Tension command value [%)] S | Taper setting parameter=100%

\ Winding operation point

Taper setting parameter=0%

Initial ) Maximum
diameter roll diameter

When the roll diameter is “0," the tension command value is used. Once the roll diameter reaches the maximum
diameter, the taper setting will be applied to the tension command value.

Example: When the tension command value is set to 80% and taper setting to 50%

When the roll diameter is “0," the tension command value is 80%.

Once the roll diameter reaches the maximum diameter, the tension command value will be adjusted to 40% (80% x
50%). The tension command value traces a straight line connecting these two values between the point where the roll
diameter is “0” and the point where it corresponds to the maximum diameter.

The roll diameter never becomes zero because the core diameter is always included as part of the roll diameter. The
tension controlled operation, practically, starts from the “initial diameter” position as shown in the graph above.

If the taper setting is a value other than 100%, the taper is applied to the tension command value from the beginning
when the roll diameter is equal to the initial diameter.

If the taper setting is 100%, the tension command value remains the specified value throughout the operation.

Performing the tension controlled operation

1. Set the tension command value.
Analog setting: Set a desired value using the internal/external potentiometer or external DC voltage.
Digital setting: Set a desired operation data number based on a combination of ON/OFF statuses of MO to M2
inputs.

2. Set the direction in which tension generates in the system parameter for motor rotation direction.

3. Turn the CW input ON.
Tension controlled operation starts at the tension command value set in step 1.

e The CCW input is not accepted in high function mode | or high function mode Il
e Operation data numbers cannot be changed when the CW input is ON.

4. Turn the CW input OFF.
Motor excitation turns off and the motor performs the free-run stop.
Refer to p.150 for details on the timing chart.
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Tension control operation (high function mode I, high function mode Il)

Step7 Setting the parameters

Set the following parameters as necessary.

B Friction torque correction

Correct the torque load based on the friction of mechanical parts. Set the output torque during idle operation of the
equipment in the application parameter for frictional torque correction. The value based on the output torque during
idle operation can be monitored by the OPX-2A or MEXEO2.

Setting range: 0 to 50%

Initial value: 0%

B Tension control gear ratio

When a deceleration mechanism is used between the motor output shaft and winding (or unwinding) shaft, seta
gear ratio in the system parameter for tension control gear ratio. When using the geared motor, include the gear ratio
of such geared-motor as well.

Setting range: 1.0 to 1,000.0

Initial value: 1.0

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

B Acceleration/deceleration correction filter (high function mode Il only)

Set the correction filter time constant for acceleration/deceleration in the application parameter for acceleration/
deceleration correction filter. Increase the value if vibration occurs when the motor is operating.

Setting range: 10 to 500 ms

Initial value: 100 ms
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Timing chart

6

Timing chart

B Winding operation

Speed limit value

Motor speed

Current diameter

Tension command
Mot itati ON
otor excitation

Electromagnetic ~ Hold
brake Release

CW input *1 oN
NMPUtL orr

. ON
MO to M2 input OFF X

W-RESET i t*2 N
- inpu OFF
READY N
output .

MOVE output *3 ON
output ™> e

MBC output *4 ON
outPUt ™ e

VLC output *5 ON
output™> e

No.0

No.1

—

30 r/min
|
2 ms or less
Final diameter
Initial No.0 No.1
diameter|
20 ms 20 ms
20 ms or less 20 ms or less
2 ms or more
No.0 No.1
2 msor less
2 msor less 2 msor less
2msor less 2msor less
2 msorless 10 ms or less 2 msorless 10 ms or less

—

*1 The direction in which the motor rotates when the CW input turns ON can be set in the system parameter for
motor rotation direction.
The CCW input is not used in high function mode | or high function mode Il. In these modes, set the direction in
the motor rotation direction parameter.

*2 Turning the W-RESET input ON during operation will not trigger a reset.

*3 If the MOVE output is to be used, select the output in the application parameter for output signal selection 1. You
can also set the minimum time during which the MOVE output turns ON, using the application parameter for
minimum ON time for MOVE signal.

*4 If the MBC output is to be used, select the output in the application parameter for output signal selection 1.

*5 Since the operating speed cannot be set in the tension control mode, the motor may operate at high speed at the
end of winding if the load is too small. For your reference, the speed limit value can be set in operation data. Once
the specified speed limit is reached, the VLC output will turn ON.

When a system parameter has been changed, the new parameter will become effective after the

power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
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B Unwinding operation

No.0

Motor speed

No.1

Timing chart

30 r/min
Speed limit value
Initial diameter
C tdi t Final diameter
urrent diameter No.0 No.1
Tension command
20 ms 20 ms
M o ON
otor excitation OFF
20 ms or less 20 ms or less
Hold
Electromagnetic brake
Release
2 ms or more
H *
CW input *1 OFF
MO to M2 i ON X No.0 No.1
to input OFF [eX 0.
2ms or less
ON
_ i *
W-RESET input *2 OFF
2 msor less 2 ms or less
ON —
READY output . ] |
2 msor less 2 msor less
ON
*
MOVE output 3 - ] |
2msor less 10 ms or less 2 msor less 10 ms or less

MBC output *4
outPut ™% orr

VLC output*s o
OUtPUL™S o

—

*1 The direction in which the motor rotates when the CW input turns ON can be set in the system parameter for

motor rotation direction.

The CCW input is not used in high function mode | or high function mode Il. In these modes, set the direction in

the motor rotation direction parameter.

*2 Turning the W-RESET input ON during operation will not trigger a reset.
*3 If the MOVE output is to be used, select the output in the application parameter for output signal selection 1. You
can also set the minimum time during which the MOVE output turns ON, using the application parameter for

minimum ON time for MOVE signal.

*4 If the MBC output is to be used, select the output in the application parameter for output signal selection 1.

*5 Since the operating speed cannot be set in the tension control mode, the motor may operate at high speed at the
end of winding if the load is too small. For your reference, the speed limit value can be set in operation data. Once
the specified speed limit is reached, the VLC output will turn ON.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.
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Timing chart

B Resetting the roll diameter: W-RESET input

In high function mode | and high function mode II, the current winding (unwinding) diameter is calculated.

If the W-RESET is turned ON while the motor is stopped, the winding (unwinding) diameter will be reset to the initial
diameter at the ON edge of the W-RESET input.

Nothing will happen if the W-RESET input is turned ON while the motor is operating.

Notifying that the motor is ready: READY output

When the motor becomes ready, the READY output will turn ON. Confirm that the READY output is ON before
inputting pulses. The READY output remains ON while pulses are input.

The READY output is OFF under the following conditions. Motor operation is disabled while the READY output is OFF:
The main power supply is cut off.

An alarm is present.

The FREE input, CW input or CCW input is ON.

An operation is performed on the OPX-2A in the test mode or copy mode.

A test operation is performed using MEXEOQ2.

Notifying that operation is in progress: MOVE output

The MOVE output can be enabled by selecting the output using the application parameter for output signal selection
1.

The MOVE output remains ON while the motor is operating. You can set the minimum time during which the MOVE
output remains ON using the application parameter for minimum ON time for MOVE signal. Even in a short operation,
the MOVE output will remain ON for the time set in this parameter.

Example: When 10 ms is set in the parameter for minimum ON time for MOVE signal

Motor speed

CW/PLS input ON
CCW/DIR input OFF

50 ms 10 ms

MOVE N
output .

Notifying the timing of electromagnetic brake control: MBC output

Use the MBC output to control the electromagnetic brake using a programmable controller, etc.

The MBC output can be enabled by selecting the output using the application parameter for output signal selection 1.
The MBC output will turn ON when the electromagnetic brake is released, and turn OFF when the electromagnetic
brake is actuated (= to hold the load in position). Set the programmable controller to control the electromagnetic
brake by detecting the ON/OFF status of the MBC output.

Notifying that the speed is being limited: VLC output
When the detected speed reaches the speed limit, the VLC output will turn ON.

2 msor less 2 ms or less 2 msor less 2 msor less
ON
VLC output OFF
Speed limit
Attained speed I 72 / Detected
output band - 2 / speed

___________

Motor speed "
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Timing chart

B Notifying that the detected speed has become zero: ZV output

The ZV output can be enabled by selecting the output using the application parameter for output signal selection 2.
When the detected speed drops into the zero speed output band, the ZV output will turn ON.
You can set the band within which the ZV output turns ON, using the application parameter for zero speed output

10 ms or less

10 ms or less

10 ms or less

band.
10 ms or less
ZV out N
output
Zero speed
Motor speed Output band

Detected speed

0 r/min

B Freeing the motor output shaft: FREE input

When the FREE input is turned ON, the motor current will be cut off. The motor will lose its holding torque, and the
output shaft can be turned with an external force. The deviation counter will also be cleared.

If the FREE input is turned ON while the position is held with the electromagnetic brake, the electromagnetic brake
will be released. Accordingly, the position can no longer be held.

CW/CCW i o
input -

M I ON
otor excitation .
Hold
Electromagnetic brake

Release

FREE i N
input OFF

READY output

ON
OFF

MBC oN
output

30 ms or less 2 msorless 30 ms or less
60 ms or less 20 ms or less 60 ms or less
2msor less 2msor less 2 msorless
2 ms or less 2 msor less 2 msor less
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Speed limit

7

Speed limit

Since speed control is not performed during tension controlled operation, the motor may operate at high speed if the
load is too small. To prevent this from happening, you can limit the speed of the motor operating under tension

control.

Set a speed limit value under each of eight operation data numbers from 0 to 7.
When the system parameter for analog input signals is set to “1: Enable,” two analog points and six digital points are
available to assign settings. If the parameter is set to “0: Disable,” eight digital points are available to assign settings.

Analog setting

No0 (internal potentiometer VR2) Digital setting
Analog setting
No.1 (External potentiometer or Digital setting
external DC voltage)
No.2to 7 Digital setting

One set of the speed limit, the tension command, the material thickness, the initial diameter, the final
diameter, the taper setting, the material inertial moment, and the core inertial moment can be set in
the operation data No.0 to No.7 each. Use by switching an operation data according to the operating
condition. Select an operation data based on a combination of the ON/OFF status of the M0 to M2

inputs.

* Simple mode: Tension command value (p.139)

High function mode I: Tension command value (p.139), initial diameter, material thickness, final diameter (p.147), taper (p.148)
High function mode II: Tension command value (p.139), initial diameter, material thickness, final diameter (p.147), material
inertial moment, core inertial moment (p.147), taper (p.148)

@ Initial value
No.0 0 0 50 500 1000 100 0 0
No.1 0 0 50 500 1000 100 0 0
No.2 0 0 50 500 1000 100 0 0
No.3 0 0 50 500 1000 100 0 0
No.4 0 0 50 500 1000 100 0 0
No.5 0 0 50 500 1000 100 0 0
No.6 0 0 50 500 1000 100 0 0
No.7 0 0 50 500 1000 100 0 0

@ Data selection example

No.0 OFF OFF OFF
No.1 OFF OFF ON
No.2 OFF ON OFF
No.3 OFF ON ON
No.4 ON OFF OFF
No.5 ON OFF ON
No.6 ON ON OFF
No.7 ON ON ON
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Speed limit

7-1 Using the internal potentiometer VR2

1. Set the system parameter for analog input signals to“1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO to M2 inputs OFF and select operation data No. 0.

3. Set the speed limit value using the internal potentiometer VR2.
Setting range: 0 to 5500 r/min |
Factory setting: 0 r/min =

: N

O

e} &)
© @

oL

Using an external potentiometer or external DC voltage

1. Set the system parameter for analog input signals to “1: Enable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Turn the MO input ON and M1 and M2 inputs OFF, and select operation data No. 1.

3. Connect an external potentiometer or external DC voltage to pins 1 to 3 of the analog I/0 connector (CN6).
Refer to p.54 for details on the connection method.

4. Set the gain.
Set the speed command value per 1V of voltage command in the application parameter for analog speed limit
gain.
Setting range: 0 to 5500 r/min
Initial value: 550 r/min

5. Set the offset.
If there is even a slight margin of error in the voltage value, the speed limit value may not become 0 r/min even
when the voltage command specifies 0V (minimum value). In this case, adjust the offset using one of the two
methods described below.
Automatic adjustment
1) Set the application parameter for analog input signal automatic offset to “1: Enable”
2) Input 0V to the analog speed input terminal (pin 1 of CN6).
3) Apply the offset for analog speed input using the OPX-2A or MEXEQ2.

Adjustment using a parameter
1) Set the application parameter for analog input signal automatic offset to “0: Disable”
2) Set the offset voltage in the application parameter for analog speed limit offset voltage.

6. Set the speed limit value using an external potentiometer or external DC voltage.
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Speed limit

Setting example

® 550 r/min oV The spegd limit value per 1V of voltage command becomes
550 r/min.
@ 10 t/min oV The sp.eed limit value per 1V of voltage command becomes
10 r/min.
. The home position of voltage command becomes 1 V.
@ S v The gain of speed limit value is the same as in example@.

Speed limit value [r/min]

5500

I ©)

Voltage
command [V]

7-3 Digital setting

® When the analog input signals parameter is set to“1: Enable”

1. Set the system parameter for analog input signals to “1: Enable”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 2 to 7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 2 to 7.

® When the analog input signals parameter is set to “0: Disable”

1. Set the system parameter for analog input signals to “0: Disable.”

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. If a 24 VDC power supply is used, also cycle the 24 VDC power supply.

2. Use the OPX-2A or MEXEO2 to set one of operation data Nos. 0 to 7 as the speed command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data Nos. 0 to 7.
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7

Operation using the OPX-2A

This part explains the overview and operating method for the OPX-2A.
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Overview of the OPX-2A

1 Overview of the OPX-2A

The OPX-2A is a data setter that lets you set operating data and parameters, perform monitoring, etc.
In addition, the OPX-2A can be used to save the driver data. There are four destinations (data banks) to save data.
Since the data is saved in the non-volatile memory, it is not erased even if the power is shut down.

Driver

OPX-2A

Set operation data and
parameters.

]

v

Up to 4 sets of operation data

and parameters can be saved.
waln Data bank 0 -----E)----------------------------

Driver

COpyOnesettOthedriVer. Data bank 1 sssssssEEEEEEEEEEEEEEEEEEEEEEEEEEE

Data bank 2

wals Data bank 3 ssssssssssssnssannsannnEnnnEnnnnnnSE

The OPX-2A can be used for the following purposes:

Set operation data or parameters for the driver.

Monitor the operating condition of the motor.

Check and clear the alarm and warning records.

The operation data and parameters set in the driver can be saved to the OPX-2A.

The operation data and parameters saved in the OPX-2A can be copied to another driver connected to the
OPX-2A.

H Notation

In this manual, keys are denoted by symbols, such as [M2= J[SETI[M IV &[]
In figures, a simplified illustation of the display and LED indicators is used, as shown below.

I I I S A S I B
IS I I S S ) I  _—

B Edit lock function

Enable the edit lock function if you want to prevent operation data and parameters from being edited or cleared.
Operation data and parameters cannot be changed or deleted while the edit lock function is enabled.

@ Setting the edit lock function

In the top screen of each operation mode, press the [ Yoe |L oc F, |

key for at least 5 seconds.
The display will show “LocK” and the edit lock function will HEEHEE=EHE
be enabled. f

The “LOCK” LED in the LED indicator area will also be lit.

“LOCK" it

® Canceling the edit lock function

?&\ in the top screen of each operation mode, press the Unloch

sc 1 key for at least 5 seconds.
The display will show “UnLocK” and the edit lock function HHEHEHH H

will be cancelled.
The “LOCK” LED in the LED indicator area will turn off.
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Overview of the OPX-2A

1-1 Names and functions of parts

— —

-

OPERATIONAL UNIT OPX-2

Display

This area shows the motor position, operation data,
parameters, alarms, etc.

DATA]  [PAR [ — ] LED indicators
am] fwne] wove L lLoad [ These LED indicators are used to indicate the
operation mode of the OPX-2A and the driver status.
» MEOS%E Use this button to change the operation mode or
‘e _), move to the upper level.
¢ SET Use this button to select data or change the
— . displayed item or move to the lower level.
Orientalmotor
- J

— T

Use these buttons to change the selected item or set data and parameters.
. Use these buttons to increase or decrease the value
Y or change the selected item.

Use these buttons to navigate through each data

or parameter to a desired digit.

1-2 How to read the display

The display consists of 7-segment LEDs. (The number “5” and alphabet “S” are the same.)

e Numbers

s 3.ys6lsgl-7:8-91

°
=

el
>
[
o
0]
~

ccedsEfFsLvH o d AL

cgrPefrps S vlvyvY Y

L]
wv
Q
>
©n

B How to read the LED indicators

When the operation mode is changed or an alarm or warning generates, a corresponding LED will be lit.
While the edit lock function is enabled, the condition is also indicated by the illumination of a corresponding LED.

Lit in the parameter mode Lit in the test mode
Lit in the data mode Lit in the copy mode
Lit in the monitor mode |— Not used
[ MON | [DATA| | PAR | |TEST]| |[cOPY]| | |
[ ALM | [WNG| [MOVE| | | [Lock]| |
Lit when an alarm is present \\ |— Not used

Lit when a warning is present

Lit when the edit lock
Lit while the motor is operating Notused functionis enabled
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Overview of the OPX-2A

1-3 OPX-2A error display

Errors displayed on the OPX-2A are explained.

e Check if the OPX-2A is connected securely.

A communication error e Check if the OPX-2A cable is disconnected or damaged.
E nEolt {1 |occurred between the

e The OPX-2A or the communication part of the driver may
have damaged. Contact your nearest Oriental Motor sales
office.

OPX-2A and driver.
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mode

Screen transitions in the position control mode

Screen transitions in the position control

e The following limitations are present while the edit lock function is enabled.

— Data mode, parameter mode, copy mode: Although they are displayed on the screen, they are
unable to operate.
— Clearing the alarm and warning records, current position preset, Z-phase preset, analog speed
input offset, analog torque input offset: They are not displayed on the screen.

e In the lower level except the top screen, press [%] to return to the previous level.

Top screen of the
monitor mode

ﬁ-Dﬁ

MODE

ESC

1 Detected speed
>rEu

Command
position

P

Detected torque

Erq

Estimate inertial
moment ratio

dr

Operation
number

oPE-no

@

Present alarm

AL

The top screen for when
the power is turned on

Alarm record 1
(latest)

AL-1

S

Alarm record 10
(oldest)

AL- 10

©] |&

Alarm reset

AL-r5E

@] |®

Clear alarm records

AlrEc-clr

@] |®

-------> Processing is
in progress
(blinking)

SET
-------2> Processing is
in progress
(blinking)

Top screen of the
data mode PA,
dAER
E SET
Y SET
—1 Operation data No.0 f--==--==-====-"~, :
>IdAEAR-0 ke -, . |‘V~
orque limit
= trq
:
H SET

Operation data No.3

dRtA-3 Damping frequency
/|\ uth .
i (seT
.............. :
Present warning __SET ______________
u_r H
“nu M
— Warning record 1 (latest)
>Ynlb- |
[ ]
Warning record 10 (oldest)
Yanbh- 10
l
Clear warning records SET o
Unh-c1 -------2> Processing is
-n cLr in progress
(blinking)
1/0 monitor SET
o v
— Input monitor
=] (N e
o] |

ollt

Output monitor

reren

@] |

un

Analog speed input
voltage monitor

@] |

En

Analog torque input
voltage monitor

@]
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Screen transitions in the position control mode

MODE

Top screen of the
parameter mode

PA-

MODE

T
v [sET
H

\VA

Application
parameters
PA--APP 7
Gain 1710 Analog Alarm/warning
APP -0 APP- | APP-2 APP-3
é SET é SET é SET é SET
v y :

Gain tuning mode

—1 S-ON signal logic

Analog torque limit

Excessive position

Analog torque monitor|
offset voltage

APP-2- 12

RE

*1 This parameter is displayed in the semi-auto and manual tuning mode.
*2 This parameter is used when the "Mechanical rigidity setting switch" parameter is set to “0: Disable” If this

app-g-on | |[e B0 S J5bp-2-03 || ARPP-3-00
g “u-uu > -c-u = -3-
|
/|\ \|/ Output signal /|\ \|/ /|\ \|/
Load inertial moment selection 1 Analog torque limit Excessive position
) 1
/|\ \|/ Outputsign;|I/ /|\ \|/ /|\ \|/
Mechanical rigidity selection 2 Analog input signal Overvoltage warning
setting *2 ARPP-1-03 automatic offset *4 APP-3-02
APP-0-02 APP-2-06
o] [® ol e
Vv ¥
/|\ \|/ Positioning complete /|\ Undervoltage warning
Position loop gain *3 output band Analog speed monitor RPP-3-03
APP-0-03 APP- (-0Y maximum value
APP-2-01 T
Vv Vv
/|\ \|/ /|\ \|/ /|\ Overheat warning
Repnny outputband Analog speed monit APP-3-04
-- nalog speed monitor
/|\ \|/ APP-1-05 maximum voltage /|\ \|/
\|/ APP-2-08 Overload warning
Speed loop integral /|\ APP-3-0%
time constant *3 Minimum ON time for
APP-0-05 MOVE signal Afr;alog slpeed monitor /|\ \|/
/|\ \|/ APP- (-08 ;”S:,et voltage n Overspeed warning
Speed feed-f d \|/ P_E,_ APP-3-06
peed feed-forwar v
rate *3 Preset value /|\ \|/ /|\
RPP-0-08& RPP-1{-08 m;gum:ﬁ monitor
| @ APP-2- 10
Alarm code output /|\
RPP-1- 10 Analog torque monitor
maximum voltage
RPP-2- 11
|

parameter is set to “1: Enable,” the mechanical rigidity setting switch (SW2) on the driver is used to set the

mechanical rigidity.

*3 This parameter is displayed in the manual tuning mode.
*4 When the "Analog input signal automatic offset" parameter is set to “1: Enable,” the analog speed input offset or

analog torque input offset is enabled in the test mode.
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Screen transitions in the position control mode

-: System parameters
PR--545
|

¢ (st

Function Manual operation :- Electronic gear Operation
APP-Y and display 545-0 545- 1
: SET H P P - 5 E SET E SET
M ¢ (sET : :
Mechanical rigidity v — Electronic gear A 1 Pulse input mode
setting switch JOG operating speed Sgyg-o-0n ~gygq-1!-0n
APP-4-00 ARPP-5-00
©] @] |&
/|\ \|/ /|\ \|/ Electronic gear B Operation after absolute
Command filter Data setter speed cyo-o-01 position loss alarm reset
APP-Y-01 display 545-(-01
APP-5-02 Tl
/|\ \|/ Encoder output /|\ \|/
Damping control electronic gear A Analog input signals
RPP-4-0° SYs5-0-02 545-{-05
[l | il
Deceleration rate of Encoder output Motor rotation direction
speed monitor electronic gear B Syg- (-0F
HF’P-'—I- 555-!.7-3 T l
/|\ /|\ Data-setter initial display
545-1{-07
|
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Screen transitions in the position control mode

. Top screen of the
F test mode
LESE
SET
1 /O test SET _______________
SEESE- 1o ;
—1 Input test
= (N s
il
Output test 1
ok !
1)
Output test 2
olit?
@] |®
Analog speed
command input test
un
il
Analog torque
command input test
Ln
1)
Analog speed
monitor output test
volk
il
Analog torque
monitor output test
Lolt
@] |®
JOG operation SET) | Operation is in progress
Jol - {23456
il
Current position SET Perform current
preset --==--->1 position preset -
P-PrSEL do-PrSEL
!
Z-phase preset SET Perform Z-phase preset
OPH-PrSEE do-0OPHSEL
[
Analog speed input SET Perform analog speed
offset -T-—---> input offset
uin-oFSEE do uinoF§
w| |®
Analog torque input SET Perform analog torque
offset -—----> input offset
tn-oFSEE do E inoF§

Output test 1

Jolt ! -

- o

Output test 2

lolte ---

Set analog speed
....... > output voltage

volt

-------> \loltage is output (blinking)

Set analog torque
....... >f output voltage

tollt

SET
-------> Voltage is output (blinking)

SET
-=-> Processing is in progress (blinking)

SET
-=---==> Processing is in progress (blinking)

-------2> Processing is in progress (blinking)

-=---=-> Processing is in progress (blinking)
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Top screen of the

—>

copy mode
coPY
SET
Download SET ........
LoAd v
—s| Data bank
selection 0
M 1LafAd O
Data bank
selection 3
LoAd 3
Data bank
selection 2
LoAd 2
Data bank
selection 1
LoARd |
Upload SET ........
SAuE %
Data bank
selection 0
P1SAuE O
Data bank
selection 3
SAuE 3
Data bank
selection 2
SAuE 2
@] |®
Data bank
selection 1
SAuE !

SET

-=-=---> Processing is
in progress
(blinking)

SET

---=---> Processing is
in progress
(blinking)

SET
-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET

-----=-> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

-=-=-=-> Processing is
in progress
(blinking)

Screen transitions in the position control mode

Verification SET
uEr FY Y
— Data bank
| selection 0 SET > p o
-------- rocessing is
vEr F4 O in progress
(blinking)
Data bank
selection 3 SET - o
-------- rocessing is
wEr FY 3 in progress
/|\ J/ (blinking)
Data bank
selection 2 SET > p o
- > Processing is
uEr FY 2 in progress
(blinking)
Data bank
selection 1 >p o
-------- rocessing is
uEr FY in progress
(blinking)
(- =
| | Verification result: I
i Matched |
iﬂnad I
' |
! Verification result: | *
| | Unmatched !
\|Error !
Initialization SET ___________ R /
mnoa v
O | Initialize operation
data SET > p o
N _ypLg [T rocessing is
wn -dAER in progress
(blinking)

@] |®

Initialize application
parameters

n «-RAPP

(=
-=-----> Processing is
in progress

(blinking)

Initialize system
parameters

in 1 -545

SET
-=-=---> Processing is
in progress

(blinking)

Initialize all data

n-ALL

SET
---=---> Processing is
in progress

(blinking)
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Screen transitions in the speed control mode

3

mode

Screen transitions in the speed control

e The following limitations are present while the edit lock function is enabled.

— Data mode, parameter mode, copy mode: Although they are displayed on the screen, they are
unable to operate.
— Clearing the alarm and warning records, Z-phase preset, analog speed input offset, analog
torque input offset: They are not displayed on the screen.

Top screen of the
monitor mode

ﬁ-ﬂﬁ

e In the lower level except the top screen, press [%] to return to the previous level.

MODE
ESC

Top screen of the
data mode

E SET
1 Detected speed
>rEu

Detected torque

Er

@] |®

Estimate inertial
moment ratio

dr

Operation
number
oPE-no

Present alarm

AL

The top screen for when
the power is turned on

—1 Alarm record 1
(latest)

S AL - |

Y

Alarm record 10
(oldest)

AL - 10

@] |@

Alarm reset

AL-r5E

@] |®

Clear alarm records

l‘.l’EE'ELl'

o] |®

SET
------- > Processing is
in progress
(blinking)

SET
----- > Processing is
in progress
(blinking)

dAER

SET

1 Operation data No.0

>IdAEAR-0 - v
: perating spee
O ting d
=%1n lrEu
E SET
Operation data No.7 \/
dAER-T Torque limit
T PlErq
SET
: v
i | Acceleration time
D |ER
Presentwarning | (55 :
YUn E V . ; SET
— Warning record 1 (latest) : Deceleration time
u - .
> Ynl- | PlEd
U SET
Warning record 10 (oldest)
Yanlb- 10
!
Clear warning records Gl
Unh-c1L --> Processing is
-n cLr in progress
/|\ (blinking)
1/0 monitor SET
1o v
— Input monitor
= (N e
)
Output monitor
olkE e
i
Analog speed input
voltage monitor
un
|

Analog torque input
voltage monitor

LEn

@] |@
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MODE Top screen of the MODE
ESC ESC
dAER parameter mode LESE
PAr
o ((seT
V.
Application
parameters PAr-SyS
PAr-APP >
Gain 1/0 Analog
APP-O APP- | APP-2
¢ (seT ¢ (seT v ((sET
V. : :
— Gain tuning mode —1 S-ON signal logic *5 — Analog speed
selection SIAPP-!-00 command gain |
-n-nn - Y |
—>{APP-0-00 \|/ —>APP-2-00 Analog speed monitor
/|\ \|/ /|\ \|/ maximum value
BRAKE signal logic ARPP-2-07
Load inertial moment RPP-1-01 Analog speed
ratio *1 - command clamp *6 /|\ \|/
-n- [l ~ /|\ \|/ Vv - Y |
RPP-0-01 APP-2-01 Analog speed monitor
/|\ \|/ Output signal /|\ \|/ maximum voltage
selection 1 RPP-2-08
Mechanical rigidity RPP-1-02 Analog speed
setting *2 . command offset /|\ \|/
APP-0-02 |® voltage
APP-2-02 Analog speed monitor
/|\ \|/ Output signal o offset voltage
selection 2 /|\ \|/ APP-2-09
Position loop gain *3 RPP-1-03
RPP-0-03 Analog torque limit T l
\|/ v gain -
S /|\ \|/ _9.n Analpg torque monitor|
Zero speed output APP-2-03 maximum value
Speed loop gain *4 band /|\ \|/ APP-2- 10
APP-0-04 APP- (-06
Analog torque limit
/|\ \|/ \|/ offset voltage
APP-2-05§ Analog torque monitor|
Speed loop integral Attained speed output maximum voltage
time constant *4 band /|\ APP-2- 11
ARPP-0-05 RPP- (-01
Analog input signal
/|\ \|/ T \|/ automatic offset *7
APP-2-05 Analog torque monitor
Speed feed-forward Attained speed output offset voltage
rate *3 band /|\ APP-2- 12
APP-0-06 APP- (-08
1
| |
Alarm code output
RPP- (- 10

*1 This parameter is displayed in the semi-auto and manual tuning mode.

*2 This parameter is used when the "Mechanical rigidity setting switch" parameter is set to “0: Disable” If this
parameter is set to “1: Enable,” the mechanical rigidity setting switch (SW2) on the driver is used to set the
mechanical rigidity.

*3 This parameter is displayed when the “Operation selection after stopping in speed control mode” parameter is set
to“1: Servo lock” in the manual tuning mode.

*4 This parameter is displayed in the manual tuning mode.

*5 This parameter is displayed when the "Operation selection after stopping in speed control mode" parameter is set
to“1: Servo lock”

*6 This parameter is displayed when the “Operation selection after stopping in speed control mode” parameter is set
to“0: Free!”

*7 When the "Analog input signal automatic offset" parameter is set to“1: Enable,” the analog speed input offset or
analog torque input offset is enabled in the test mode.
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Screen transitions in the speed control mode

PAr-APP

System parameters

PRr-545

Alarm/warning Function
: APP-3 APP-Y
é SET : SET
' v
— Overvoltage Mechanical rigidity
warning setting switch *
SAPP-3-0¢ APP-Y-00
o & o] |0
Undervoltage Deceleration rate
warning of speed monitor
APP-3-03 APP-Y4-05
o] |©®
Overheat warning
APP-3-0Y
|
Overload warning
APP-3-05
|
Overspeed warning
ARPP-3-06
]

Manual operation
and display

L [sET
H

APP-0

Electronic gear

545-0

Operation

54Y5-1

APP-5

t((sET

t[sET

t [sET

JOG operation
speed

APP-5-00

Encoder output
electronic gear A

@] |®

Operation selection
after stopping in

Data setter speed
display

APP-5-02

cyo-o-n0g2 speed control mode
—~545-1-07
o] |®
Encoder output \|/
electronic gear B Analog input signals
545-0-013 54Y5-1-05
!
Motor rotation
direction
545-(-058
|

Data-setter initial
display

54Y5-1-071

* When the "Mechanical rigidity setting" parameter is set to “0: Disable,” the value in the "Mechanical rigidity setting"
parameter is enabled.
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Top screen of the
test mode

EESE

—|/Otest | —H

>EESE- 1o ;
—1 Input test

= (N s

@] @

Output test 1 SET | Output test 1

ok ! olit ! ---
1)

Output test 2 SET N Output test 2

olit? ollt? --o

@] |®

Analog speed
command input test

un

@] |@

Analog torque
command input test

Ln
il
Analog speed SET Set analog speed
monitor output test | -To--- >foutputvoltage  |--=-=--> \joltage is output (blinking)
volk volt
il
Analog torque SET Set analog torque | (‘ser
monitor output test | -To--- >f output voltage | -Toii> Voltage is output (blinking)
Lolt tolt

] @

JOG operation Operation is in progress

Job - {23456
@] |®

Z-phase preset Perform Z-phase preset

OPH-PrSEE RRRRERE do-0OPHSEE -------2> Processing is in progress (blinking)
|@

Analog speed input SET Perform analog speed ﬁ
offset -T-----> input offset

vin-oFSEEL do uvuinofF§
@] |®

Analog torque input | (ser| | Perform analog torque @
offset --==---> input offset --=----> Processing is in progress (blinking)

tn-oFSEL do t nofF§

-------> Processing is in progress (blinking)
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Top screen of the

copy mode

caoPY

—>

Download

LoAd

Upload
SAuE

—>1 Data bank
selection 0

M |LafRd

g

Data bank
selection 3

LoAd

3

Data bank
selection 2

LoAd

2

Data bank
selection 1

LoRd

Data bank
selection 0

HELMA

o

Data bank
selection 3

SAuE

Data bank
selection 2

SAUE

c

@] |

Data bank
selection 1

SAuE

SET

-=-=---> Processing is
in progress
(blinking)

SET

---=---> Processing is
in progress
(blinking)

SET
-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET

-----=-> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

-=-=-=-> Processing is
in progress
(blinking)

Verification SET
uEr FY Y
—1 Data bank
| selection 0 SET > p o
-------- rocessing is
uEr FY O in progress
(blinking)
Data bank
selection 3 SET >p o
-------- rocessing is
uEr FY 3 in progress
/|\ J/ (blinking)
Data bank
selection 2 SET > p o
- > Processing is
uEr FY 2 in progress
(blinking)
Data bank
selection 1 >p o
-------- rocessing is
uEr FY 1 in progress
(blinking)
(- =
| | Verification result: I
i Matched |
iﬂnad I
; [
! Verification result: | *
| | Unmatched !
1 Erraor !
Initialization SET ___________ e /
mnoa v
___ | Initialize operation
data SET b o
N _ypLg [T rocessing is
wn -dRERA in progress
/|\ J/ (blinking)
Initialize application
parameters -=====-> Processing is
n-APP i(rglprﬁgre)ss
inking
Initialize system SET
parameters -------> Processing is
n 1 -545 i(glPrEQre)ss
inking
Initialize all data SET > p o
_ PN EREEERE rocessing is
on o -ALL in progress
(blinking)
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Screen transitions in the torque control mode

4  Screen transitions in the torque control
mode

e The following limitations are present while the edit lock function is enabled.

— Data mode, parameter mode, copy mode: Although they are displayed on the screen, they are
unable to operate.
— Clearing the alarm and warning records, Z-phase preset, analog speed input offset, analog
torque input offset: They are not displayed on the screen.

e In the lower level except the top screen, press [%] to return to the previous level.

Top screen of the ME%%E Top screen of the
monitor mode data mode
non dAER
: SET : SET
v Y SET
— Detected speed | The top screen for when — Operation data No.Q [-===-=======-"~, ]
= EFy the power is turned on —~dAER-O < - v y
: orque comman
[ g
Detected torque SET
L9 Operation data No.7 | ! v
\|/ dARER-T i | Speed limit
o r Eu
Operation [ =
number ' :
o [
oPE-no o -
resent warning
Ynh - :
Present alarm SET ____________ — Warning record 1 (latest)
AL ' Sluan-
Y =
—1 Alarm record 1
(latest) Y
AL - { w” =
arning record 10 (oldest;
N Ynl- 10
9]
Alarm record 10
(oldest) Clear warning records SET ~p o
_ U oy g rocessing is
AL 1 Yanlhi-clr in progress
/|\ /|\ (blinking)
Alarm reset W
AL -rG5E -------> Processing is
r in progress /0 monitor SET
/|\ (blinking) o :
Clear alarm records @ >p o Input monitor
'''''''' rocessing is
Rl rEc-clr inprogresgs = N [N TRINT]
/|\ (blinking) /|\ \|/
Output monitor
olk o
m] |®

Analog speed input
voltage monitor

un

@] |®

Analog torque input
voltage monitor

En
@] |®
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MODE

-L

Top screen of the
parameter mode

PA-

MODE
ESC

T
.
1 [sET
H

AV

78

Application
parameters
PAr-APP
N SET
:
1/0 Analog Alarm/warning
APP- | APP-2 APP-3
é SET é SET é SET
v ; ;
— Output signal — Analog speed limit — Overvoltage warning
selection 1 gain | SIAPP-3-02
—>{APP-I-0¢2 —>{APP-2-00 Analog speed monitor /|\ \|/
/|\ \|/ /|\ \|/ maximum voltage
RPP-2-08 Undefvoltage
Output signal Analog speed limit warning
selection 2 offset voltage /|\ ARPP-3-073
RPP-i-04 APP-2-0° Analog speed monitor /|\ \|/
/|\ \|/ \|/ offset voltage :
. J — RPP-2-09 Overheat warning
ero speed output nalog torque APP-3-0Y
band command gain /|\
- 3 51 @
RPP-1-0& APP-2-03 Analog torque monitor
/|\ \|/ \|/ maximum value Overload warning
APP-2- 100 APP-3-05
Minimum ON time for Analog torque
MOVE signal command offset /|\ J/ /|\ \|/
- - voltage
RPP-1-08 APP-2-05 Analog torque monitor Overspeed warning
/|\ \|/ maximum voltage APP-3-05
9] |@ APP-2- 11
Alarm code output /|\
RPP-1-10 Analog input signal /|\ \|/
automatic offset * ol -
Vv _ 9. nalog torque monitor
/|\ ARPP-2-06b offset voltage
! APP-2- 12
Analog speed monitor
maximum value
APP-2-01

* When the "Analog input signal automatic offset" parameter is set to “1: Enable,” the analog speed input offset or
analog torque input offset is enabled in the test mode.
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Function

APP-Y

Manual operation
and display

+[sET

Deceleration rate
of speed monitor

APP-4-05

APP-&

' ((sET

JOG operating
torque

APP-5-00

@] |®

Data setter speed
display

APP-5-072

Screen transitions in the torque control mode

System parameters

PR--545

SET

Electronic gear Operation
54Y5-0 545-
T t T
t (sET ' (sET
Encoder output | Analog input signals
electronic gear A J5Y5-¢{-05
S5Ys5-0-02
<
@] |® .
Motor rotation
Encoder output direction
electronic gear B cyg- /-0f
54Y5-0-03
@] | @

Data-setter initial
display

5Y5-1-01
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Screen transitions in the torque control mode

-.

Top screen of the
test mode

EESE

1/0 test

EESE- o

JOG operation

Job

@] |@

Z-phase preset

OPH-PrSEL

@] |®

Analog speed input
offset

un-oFSEEL

o] |®

Analog torque input
offset

En-oFSEE

Input test

on ! ANENE]

@] @

Output test 1

ok !

@] |®

Output test 2

ollE?l

@] |®

Analog speed
command input test

un

@] |@

Analog torque
command input test

En

@] |®

Analog speed
monitor output test

volt

@] @

Analog torque
monitor output test

Etollt

] @

Output test 1

Tolk t ---

Output test 2

>DUI:E’ --o

SET Set analog speed
------- >f outputvoltage  |--=-=--> voltage is output (blinking)
volt
SET Set analog torque| (ser
------- >foutputvoltage  |--=-=--> \ioltage is output (blinking)
tolt

Operation is in progress

- 123456

Perform Z-phase preset

do-OPHSEEL

-----==> Processing is in progress (blinking)

Perform analog speed
input offset

do winofF$§

-> Processing is in progress (blinking)

Perform analog torque
input offset

do E noF§

-------> Processing is in progress (blinking)
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Top screen of the

—>

copy mode
coPY
SET
Download SET ........
LoAd v
—s| Data bank
selection 0
M 1LafAd O
Data bank
selection 3
LoAd 3
Data bank
selection 2
LoAd 2
Data bank
selection 1
LoARd |
Upload SET ........
SAuE %
Data bank
selection 0
P1SAuE O
Data bank
selection 3
SAuE 3
Data bank
selection 2
SAuE 2
@] |®
Data bank
selection 1
SAuE !

SET

-=-=-=-> Processing is
in progress
(blinking)

SET

-=-=---> Processing is
in progress
(blinking)

SET
-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET
---=-=-> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

-=-=-=-> Processing is
in progress
(blinking)

Screen transitions in the torque control mode

Verification SET
uEr FY Y
— Data bank
| selection 0 SET - p o
-------- rocessing is
vEr FY O in progress
(blinking)
Data bank
selection 3 SET - o
-------- rocessing is
wEr FY 3 in progress
/|\ J/ (blinking)
Data bank
selection 2 SET > p o
- > Processing is
uEr FY 2 in progress
(blinking)
Data bank
selection 1 >p o
-------- rocessing is
uEr FY in progress
(blinking)
(- =
| | Verification result: I
i Matched |
iﬂnad I
' |
! Verification result: | *
| | Unmatched !
\|Error !
Initialization SET ___________ R /
mnoa v
O | Initialize operation
data SET b o
N _ypLpg [T rocessing is
wn -dAER in progress
(blinking)

@] |®

Initialize application
parameters

n «-RAPP

(=
-=-=---> Processing is
in progress

(blinking)

Initialize system
parameters

in 1 -545

SET
---=---> Processing is
in progress

(blinking)

Initialize all data

n-ALL

SET
-=-=---> Processing is
in progress

(blinking)
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Screen transitions in the tension control mode

5
mode

Screen transitions in the tension control

e The following limitations are present while the edit lock function is enabled.

— Data mode, parameter mode, copy mode: Although they are displayed on the screen, they are
unable to operate.
— Clearing the alarm and warning records, Z-phase preset, analog speed input offset, analog
torque input offset: They are not displayed on the screen.
e In the lower level except the top screen, press [%] to return to the previous level.

Top screen of the
monitor mode

non

[sET

—1 Detected speed

Detected torque

trq

@] |&

Tension command

tEn

o] @

Revolution counter *1 *2
=

o] |@

Roll diameter *1 *2

RCEINE

Operation number

oPE-no

@] |®

Selected number

SEL-no

©] |®

Present alarm

AL

The top screen for when
the power is turned on

Alarm record 1 (latest)

AL -1

oy ®

Alarm record 10 (oldest)

AL- 10

@] |®

Alarm reset

AL-r5t

@] |®

Clear alarm records

ALrEc-clr

@] @

SET

---> Processing is
in progress
(blinking)

---> Processing is
in progress
(blinking)

Present warning | |
u H
Yl H
— Warning record 1
(latest)
> Ynl- !
il
Warning record 10
(oldest)
YnlL- 10
[l
Clear warning records | -
Yanlh-clr
]
1/0 monitor
o
—1 Input monitor

*1 This parameter is displayed in the high function mode I.
*2 This parameter is displayed in the high function mode II.

mm bttt

o] @

Output monitor

olE

Hoon

o] @

Analog speed input
voltage monitor

un

o] |®

Analog torque input
voltage monitor

tn

] @

--> Processing is
in progress
(blinking)
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Top screen of the
data mode

SET

— Operation data No.Q [-==--======--=----~ :

S{dAEAR-0 k- ;

S

Operation data No.7

dAEAR-T
@]

dE

Initial diameter *1 *2

dn

Final diameter *1 *2

dPhR

JL

¢ ((seT
Speed limit
rEu

E SET

*1 This parameter is displayed in the high function mode I.
*2 This parameter is displayed in the high function mode II.
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MODE

Top screen of the
parameter mode

PA-

MODE
ESC

T
.
1 [sET
H

AV

7k

maximum value

APP-2-01

Application
parameters
PA--APP
¢ ((seT
v
1/0 Analog Alarm/warning
APP- | APP-2 APP-3
é SET : SET : SET
¥ = '
— Output signal —1 Analog speed limit — Overvoltage
selection 1 gain | warning
—APP-{-02 —~APP-2-00 Analog speed monitor > APP-3-0°2
/|\ \|/ /|\ \|/ maximum voltage /|\ \|/
APP-2-08
Output signal Analog speed limit Undervoltage
selection 2 offset voltage /|\ warning
ARPP-1-03 APP-2-0°2 Analog speed monitor APP-3-03
/|\ \|/ \|/ offset voltage \|/
APP-2-03
Zero speed output Analog tension Overheat warning
band command gain /|\ APP-3-0Y
APP- I-0& APP-2-04 Analog torque monitor /|\
/|\ \|/ \|/ maximum value
RPP-2-10O Overload warning
Minimum ON time for Analog tension RPP-3-05%
MOVE signal command offset /|\ J/
APP- 1-08 voltage ;
APP-2-05§ Analog torque monitor
/|\ \|/ maximum voltage Overspeed warning
@ APP-2- 11 APP-3-06
Alarm code output
RPP-1-10 Analog input signal /|\ \|/
automatic offset * Al
Vv _ 9. nalog torque monitor
/|\ ARPP-2-06b offset voltage
! APP-2- 12
Analog speed monitor

* When the "Analog input signal automatic offset" parameter is set to “1: Enable,” the analog speed input offset or
analog torque input offset is enabled in the test mode.
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Function Manual operation
APP-3 APP-Y and display
é SET H P P - 5
; v ((sET
1 Acceleration/ v
deceleration JOG operating
correction filter *2 tension
S{APP-4-03 APP-5-01
©] |& @] |©

Friction torque
correction *1*2

APP-4-0Y4

Data setter speed
display

APP-5-02

@] @

Deceleration rate
of speed monitor

APP-4-05

@] |©

Screen transitions in the tension control mode

System parameters

PARr-545

SET

Electronic gear

Operation

545-0

t [sET

54Y5-1

Encoder output
electronic gear A

545-0-02

—>

Tension control
mode selection

S54Y5-1-03

@] \®

@] O

Encoder output
electronic gear B

545-0-03

Deceleration rate of
tension control

545-17-04

*1 This parameter is displayed in the high function mode I.
*2 This parameter is displayed in the high function mode II.

@] |®

Analog input signals

S54Y5-1(-05

@] |®

Motor rotation
direction

S5Y5-1(-06

@] |®

Data-setter initial
display

545-1-07
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-.

Top screen of the
test mode

EESE

1/0 test
LESE- o

JOG operation

Job

@] |@

Z-phase preset

OPH-PrSEL

@] |®

Analog speed input
offset

un-oFSEEL

o] |®

Analog torque input
offset

En-oFSEE

Input test

on IARENANENN]

@] @

Output test 1

ok !

9] |®

Output test 2

ollE?l

@] |®

Analog speed
command input test

un

@] |@

Analog torque
command input test

En

@] |@

Analog speed
monitor output test

volt

@] @

Analog torque
monitor output test

Etollt

] @

Output test 1

TolkE t ---

Output test 2

>DUI:E’ --o

SET Set analog speed
------- >f outputvoltage  |--=-=--> voltage is output (blinking)
volt
SET Set analog torque| (‘ser
------- >foutputvoltage  |--=-=--> \ioltage is output (blinking)
tolt

Operation is in progress

- 123456

Perform Z-phase preset

do-OPHSEEL

-----==> Processing is in progress (blinking)

Perform analog speed
input offset

do winofF$§

-> Processing is in progress (blinking)

Perform analog torque
input offset

do E noF§

-------> Processing is in progress (blinking)
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Top screen of the

—>

copy mode
coPY
SET
Download SET ........
LoAd v
—s| Data bank
selection 0
M 1LafAd O
Data bank
selection 3
LoAd 3
Data bank
selection 2
LoAd 2
Data bank
selection 1
LoARd |
Upload SET ........
SAuE %
Data bank
selection 0
P1SAuE O
Data bank
selection 3
SAuE 3
Data bank
selection 2
SAuE 2
@] |®
Data bank
selection 1
SAuE !

SET

-=-=-=-> Processing is
in progress
(blinking)

SET

-=-=---> Processing is
in progress
(blinking)

SET
-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET
---=-=-> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

SET

-------> Processing is
in progress
(blinking)

-=-=-=-> Processing is
in progress
(blinking)

Screen transitions in the tension control mode

Verification SET
uEr FY Y
— Data bank
| selection 0 SET - p o
-------- rocessing is
vEr FY O in progress
(blinking)
Data bank
selection 3 SET - o
-------- rocessing is
wEr FY 3 in progress
/|\ J/ (blinking)
Data bank
selection 2 SET > p o
- > Processing is
uEr FY 2 in progress
(blinking)
Data bank
selection 1 >p o
-------- rocessing is
uEr FY in progress
(blinking)
(- =
| | Verification result: I
i Matched |
iﬂnad I
' |
! Verification result: | *
| | Unmatched !
\|Error !
Initialization SET ___________ R /
mnoa v
O | Initialize operation
data SET b o
N _ypLpg [T rocessing is
wn -dAER in progress
(blinking)

@] |®

Initialize application
parameters

n «-RAPP

(=
-=-=---> Processing is
in progress

(blinking)
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SET
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Monitor mode

6

Monitor mode

6-1

6-2

Overview of the monitor mode

Monitoring the operating status

You can monitor the detected speed, the command position, the detected torque, the estimate inertial moment ratio,
the tension command, the revolution counter, the roll diameter, the operation data number presently being operated,
and the operation data number selected by the M0 to M2 inputs.

Checking alarms/warnings, clearing alarm/warning records, and resetting alarms

e If an alarm or warning generates, a corresponding alarm code or warning code will be displayed. You can check the
code to identify the details of the alarm/warning.

e Up to ten most recent alarms/warnings can be displayed, starting from the latest one.

e You can reset the alarms currently present.

e You can clear alarm/warning records.

Checking I/0 signals

You can check the ON/OFF status of each I/0 signal of the driver, as well as the analog input voltage.

Monitor item

Item

Description

Detected speed

You can check the speed of the motor (unit: r/min).
While the motor is rotating in the CCW direction, "="is shown in front of the displayed

value. If the speed is indicated by an absolute value, no sign is shown to indicate the
rotating direction. You can select the value display format using the "Data setter speed
display" parameter.

You can also display the motor speed as revolutions of the gear output shaft. For this
setting, use the "Deceleration rate of speed monitor" parameter.

Detected torque

You can check the generated motor torque. The generated torque is indicated as a
percentage of the rated torque being 100%.

Estimate inertial
moment ratio

You can check the load inertial moment ratio estimated internally by the driver.

The estimate inertial moment ratio indicates the percentage of the load inertial moment
to the rotor inertial moment of the motor. If the rotor inertial moment is the same as the
load inertial moment, "100%" is shown.

Operation number

You can check the operation data number corresponding to the data used in the current
operation.

Command position *1

You can check the current position of the motor with reference to the home position. If a
resolution is set, an appropriate value based on the resolution is shown as steps.

Tension command *2

You can check the tension command value sent to the motor.

Revolution counter *2

You can check the amount of rotation of the winding shaft.

Roll diameter *2

You can check the current roll diameter.

Selected number *2

You can check the operation data number currently selected by the M0 to M2 inputs of
the driver.

Present alarm

When an alarm generates, a corresponding alarm code will be displayed. You can also
reset alarms or check and clear alarm records. Refer to p.200 for alarm code.

Present warning

When a warning generates, a corresponding warning code will be displayed. You can
also check and clear warning records. Refer to p.205 for warning code.

I/0 monitor

You can check the ON/OFF status of each I/0 signal of the driver. You can also monitor
the analog input voltage. Refer to next page for details.

*1 Position control mode only.
*2 Tension control mode only.
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% Do not turn off the driver power while an alarm is being reset or alarm/warning records are being
cleared (=while the display is blinking). Doing so may damage the data.

e Some alarms cannot be reset on the OPX-2A. To reset these alarms, you must cycle the power.
e You can also clear warning records by turning off the driver power.

Descriptions of I/O monitor

B Monitor the I/O signals

On the I/0 signal monitor screen, each digit on the 7-segment LED display corresponds to a signal. If the signal is ON,
the corresponding digit is lit. If the signal is OFF, the digit is unlit.

® Position control mode

e Input signals

e Output signals

rn

ollt

LTL
- P-REQ

- S-ON

® Speed control mode

o Input signals

[}

- CLR/ALM-RST/P-CK

e Qutput signals

N

i

LC/AL1/P-OUTO

"
{ L 75G2/NEAR/AL2/P-OUT1
.
WNG/MOVE/MBC

READY/ALO/P OUTR

ollt

[}

1 .

!

I

(
L zsG2/2v/AL2
TLC/ALT

NG/MOVE/MBC

!{

READY/ALO
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® Torque control mode

e Input signals

‘tn e
“ccw
cw
FREE
M2
M1
L Mo
L ALMRST

® Tension control mode

e Input signals

tn IEINY,

- MO
- W-RESET
- ALM-RST

B Monitor the analog input voltage

The analog speed input voltage and analog torque input voltage are shown. Each voltage is indicated in units of 0.1 V.

e Output signals

olt

pe nt

e Output signals

L zsG2/zv/AL2
VLC/ALT
WNG/MOVE/MBC
READY/ALO
ALM

——t -

olt

pe et

L zsG2/2v/AL2
VLC/ALT
WNG/MOVE/MBC
READY/ALO
ALM

T
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7 Data mode

Up to eight sets of motor operation data (four sets for the position control mode) can be set. Once set, the operation
data is stored in the driver.
The data will not be lost even after the OPX-2A is disconnected from the driver.

m Operation data has significant bearing on motor operation. Before setting any operation data, make
A __ 4 .
sure you fully understand the content of the operation data.

If operations are limited by the edit lock function, operation data cannot be edited.
7-1 Data selection method

Select the set operation data based on a combination of ON/OFF status of the MO to M2 inputs.

B Position control mode

0 OFF OFF

1 OFF ON
2 ON OFF
3 ON ON

B Speed control mode, torque control mode, tension control mode

VZ-XdO @Y1 buisn uoneisadQ / -

0 OFF OFF OFF
1 OFF OFF ON
2 OFF ON OFF
3 OFF ON ON
4 ON OFF OFF
5 ON OFF ON
6 ON ON OFF
7 ON ON ON
7-2 Setting item of operation data

If the value you have input is outside the setting range, “Error” will be displayed for 1 second. If this
error display appears, input a different value that falls within the setting range.

B Position control mode

Torque limit Sets the torque limit value. 0to 300 [%] 0

Damping frequency Sets the damping control frequency. 7.00 to 100.00 [Hz] 30.00
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B Speed control mode

B Torque control mode

H Tension control mode

Operating speed Sets the operating speed. 0to 5,500 [r/min] 0
L Set the time needed for the operating speed to reach | 5 to 10000

Accelerationtime | 3460 v/min from 0 r/min. [ms/(1000 r/min)] 100
S Set the time needed for the operating speed to reach | 5to 10000

Decelerationtime | 4 1/ in from 1000 r/min. [ms/(1000 r/min)] 100

Torque limit Sets the torque limit value. 0 to 300 [%] 0

Speed limit

Sets the speed limit value.

0 to 5500 [r/min]

Torque command

Sets the torque command value. The rated torque
corresponds to 100%.

0to 300 [%]

Speed limit Sets the speed limit value. 0to 5500 [r/min] 0
. Sets the tension command. The rated torque o
Tension command corresponds to 100%. 0to 100 [%] 0
Material thickness *1 *2 Sets the thickness of material. 1 to 5000 [um] 50
Initial diameter 1 *2 iiﬁf:;:;’t'a' diameter when winding or 1 to 1000 [mm] 500
Final diameter *1 %2 3‘:5::;:;‘3' diameter when winding or 1 to 1000 [mm] 1000
This function prevents excessively tight
k1w winding. As the roll diameter increases, the o
Taper setting *1 72 tension is lowered. The tension becomes 010100 [%I 100
constant when the taper setting is 100%.
Core inertia moment *2 Sets the inertial moment of the core. Oy E? 999?9'99 0
[x107" kgm?]
. . Sets the inertial moment of the material at the | 0.00 to 99999.99
Material inertia moment *2 0

maximum material thickness.

[x10™" kgm?]

*1 This parameter is set in high function mode I.
*2 This parameter is set in high function mode II.

Set the initial diameter and final diameter in a manner that satisfies the specified relationship in the
applicable condition as shown below. If the magnitude correlation of the two diameters is reversed,

the tension will not remain constant:
Winding: Initial diameter < Final diameter
Unwinding: Initial diameter > Final diameter
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8 Test mode

8-1 Overview of the test mode

® |/O test

You can check the ON/OFF status of each input signal of the driver, or switch the ON/OFF status of each output signal
on the OPX-2A. You can also check the analog input voltage and set a desired analog output voltage.
There is also an I/0 test function with which you can check the connection status of the driver.

® JOG operation

You can operate the motor using the keys on the OPX-2A.

® Position preset
You can preset the current position and Z-phase position.

® Analog input offset
You can offset the analog speed input and analog torque input.

B What happens when the [SET] key is pressed while the motor is operating

While the motor is operating, you cannot move to any lower level from the top screen | P E E
of the test mode. Pressing the [SET ] key will generate an error, and “oPE-Err” will be () rr
shown. Be sure to stop the motor operation before pressing the [SET] key.

e Stop the motor operation before changing to the test mode.

e When you move from the top screen of the test mode to a lower level, the CW/CCW input will be
disabled.

e When you move from a non-JOG-operation item to a lower level, all I/0 signals and operations will
be disabled.

8-2 1/0 test

You can check the ON/OFF status of each input signal of the driver, or switch the ON/OFF status of each output signal
on the OPX-2A. You can also check the analog input voltage and set a desired analog output voltage.
There is also an I/0 test function with which you can check the connection status of the driver.

B Check the I/O signals

On the I/0 signal check screen, each digit on the 7-segment LED display corresponds to a signal. If the signal is ON,
the corresponding digit is lit. If the signal is OFF, the digit is unlit.

Use the [P I[\ J keys to switch the ON-OFF state of the output signal. "(]" is displayed when the signal is ON, while
"="is displayed when the signal is OFF.

® Position control mode

e Input signals e Output signals

‘N IRIRINIRL olt | - - -

V—CCW { |-END

cw READY/ALO/P-OUTR
FREE ALM
P-PRESET
M1 ot - - -
- Mo T
- { Z5G2/NEAR/AL2/P-OUT1
P WNGIMOVENTE.
CLR/ALM-RST/P-CK
- S-ON
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® Speed control mode

e Input signals e Output signals
N AR ERIRL DU’:!’ - T
“ccw { Lva
cw READY/ALO
FREE ALM
M2
M1 - - -
allt?
_MO Il | i_
- { 75G2/2V
L BRAKE TLC/ALT
L ALM-RST WNG/MOVE/MBC
- S-ON
® Torque control mode
e Input signals e Output signals
' n IR olE | - -
{ L ccw { L READY/ALO
cw ALM
FREE
M2 ] - = =
. ollt - - -
L
L Mo { Z5G2/ZV/AL2
L ALM-RST VLC/AL1
WNG/MOVE/MBC
. ® Tension control mode
< e Input signals e Output signals
©)
3 ‘N Lo olE | - -
8 { L ccw { L ReADY/ALO
o
3 cw ALM
& FREE
5 M2 ] - = =
3 allt
- M1 ——t
5 o { 75G2/ZV/AL2
™
Q L W-RESET VLC/ALT
X L ALM-RST WNG/MOVE/MBC
N
>

B Analog input test

The analog speed input voltage and analog torque input voltage are shown. Each voltage is indicated in units of 0.1 V.

B Analog output test

When an output voltage is set and the [SET] key is pressed, the specified voltage will be output from the analog
monitor terminal of the driver.
The setting range is —10.0 to +10.0 V.
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8-3 JOG operation

You can operate the motor using the keys on the OPX-2A.

During operation, the motor rotates at the specified operating speed while each applicable key is
pressed. Before executing the operation, consider the status of the equipment and condition of its
surroundings to confirm thoroughly that motor rotation will not cause any dangerous situation.

B Position control mode, speed control mode

The motor rotates in the forward direction while [/ ] is pressed.
The motor rotates in the reverse direction while [, Jis pressed.

The operating speed is the value set in the "JOG operating speed" parameter.

B Torque control mode, tension control mode

The torque generates in the forward direction while [ ]is pressed.
The torque generates in the reverse direction while [\, ]is pressed.

The torque command is the value set in the "JOG operating torque" parameter.
The tension command is the value set in the "JOG operating tension" parameter.

8-4 Preset the current position

The current position is preset by rewriting the value in the "Preset value" parameter

o If operations are limited by the edit lock function, the preset function cannot be performed.
o If the preset function is performed while the absolute function is enabled, the home position will

be written to the driver’s non-volatile memory. The non-volatile memory can be rewritten approx.
100,000 times.

8-5 Preset the Z-phase

In this operation, a Z-phase signal is output at the current position.

o If operations are limited by the edit lock function, the Z-phase preset function cannot be
performed.

e When Z-phase preset is performed, the Z-phase position will be tentatively written to the driver’s
non-volatile memory. When the power is turned on the next time, the Z-phase position that was
written earlier will be reflected in the motor encoder. The non-volatile memory and encoder
memory can be rewritten approx. 100,000 times.

¢ When a different motor is connected, the content of the encoder memory of the new motor will be
read into the driver. Accordingly, the Z-phase position will also change to reflect the new motor.

8-6 Offset the analog speed input

This function cannot be used when the "Analog input signal automatic offset" parameter is set to “1: Enable”
When a voltage of 0V is input to the analog speed input terminal and the offset function is performed, the offset
voltage will be adjusted automatically and the adjusted voltage will be saved in the driver.

e If operations are limited by the edit lock function, the offset function cannot be performed.
o If the offset function is performed, the offset voltage will be written to the driver’s non-volatile
memory. The non-volatile memory can be rewritten approx. 100,000 times.

VZ-XdO @Y1 buisn uoneisadQ / -
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Test mode

8-7 Offset the analog torque input

This function cannot be used when the "Analog input signal automatic offset" parameter is set to “1: Enable When a
voltage of 0V is input to the analog torque input terminal and the offset function is performed, the offset voltage will
be automatically adjusted and the adjusted voltage will be saved in the driver.

o If operations are limited by the edit lock function, the offset function cannot be performed.
o If the offset function is performed, the offset voltage will be written to the driver’s non-volatile

memory. The non-volatile memory can be rewritten approx. 100,000 times.
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9 Copy mode

9-1 Overview of the copy mode
In the copy mode, you can download data saved in the Driver
OPX-2A to the driver. You can also upload data saved in the
driver to the OPX-2A. Download OPX-2A data
Itis also possible to verify data in the OPX-2A against the to the driver. >
EEEE=IE]

corresponding data in the driver, or revert driver data to
their initial values.

<
Upload driver data
® Download to the OPX-2A.
Data saved in the OPX-2A can be copied to the driver.

® Upload
Data saved in the driver can be copied to the OPX-2A.

® Verification
Data in the OPX-2A can be verified against the orresponding parameters in the driver.
If the verifiction finds tht the two sets of parameter match, “Good” will be shown. If the two do not match, “Error” will
be shown.
@ |Initializing driver data
Data saved in the driver can be restored to the initial values.

% Do not turn off the driver power while processing is in progress (=while the display is blinking).
-y
Doing so may damage the parameter.

When a system parameter has been changed, the new parameter will become effective after the
power is cycled. When system parameters were changed by downloading, cycle the driver power. If a
24VDC power supply is used, also cycle the 24 VDC power supply.

® What happens when the [SET] key is pressed while the motor is operating

While the motor is operating, you cannot move to any lower level from the top screen P
of the copy mode. Pressing the [SET] key will generate an error, and “oPE-Ert” will be |D E-Err ‘
shown. Be sure to stop the motor operation before pressing the [SET] key.

B What happens when the[SET] key is pressed while the edit lock is enabled

While the edit lock is enabled, you cannot move to any lower level from the top screen | E E ‘
of the copy mode. Pressing the [SET] key will generate an error, and “LocK-Err” will be Loc rr
shown. Be sure to cancel the edit lock before pressing the [SET] key.

e Stop the motor operation before changing to the copy mode.

e When you move from the top screen of the copy mode to a lower level, the CW/CCW input will be
disabled.
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9-2 Error of the copy mode

If an error occurs in download or verifiction, the error code will blink on the display. At this time, the processing will
not be executed and the display will return to the top screen.

|Prad'Err

There is a discrepancy between the
selected product series and the
data being processed.

e Check the product series.

e Check the data bank number on the
OPX-2A.

HERD-Err

bcc-Err

An error occurred while processing.

Execute the processing again. If the same
error occurs, the parameters saved in the

OPX-2A may have damaged. Upload and
set the parameters of the OPX-2A again.

nho-dAER

The specified dta bank number
does not contain data.

Check the data bank number.

ckl-Err

The control mode of the driver is
different from that of the OPX-2A.

Check the control mode of the driver.

dRER-Err

An error occurred while data was
being written.

Execute the download again.
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8 Monitor function

This part explains the functions to check the motor conditions, such as motor position, detected speed and
detected torque. The monitor functions described herein are available in all control modes.

& Table of contents

1  Encoder output........ccceeereerccncseencsnnnes
1-1 Resolution of encoder output

2 Analog MONItOr.......ccceeeeeenececnnsunnsansnns 195
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2-2  Analog torque MoNitor......eceusneeennnee 196



Encoder output

1

Encoder output

1-1

The motor position can be checked by counting the numbers of ASG output and BSG output pulses.
The BSG output has a 90° phase difference with respect to the ASG output.
The ZSG1 output and ZSG2 output will turn ON every time the motor rotates by one revolution.

CW rotation CCW rotation

ASG output OOF’: | | | |

BSG output

ON
OFF

Z5G1 output ON ,—l ,—l

ZSG2 output OFF

e There is a maximum delay of 0.1 ms between pulse output and motor movement. Accordingly, use
the ASG output and BSG output for checking the position where the motor is stopped.

e The minimum output band is approx. 400 ps for both the ZSG1 output and ZSG2 output.

o If the ZSG1 output and ZSG2 output are used, keep the frequencies of the ASG output and BSG
output to below 1 kHz. If the ASG and BSG frequencies are 1 kHz or higher, the ZSG1 and ZSG2
signals may not be output properly.

Resolution of encoder output

You can set a desired resolution of encoder output using the system parameters for electronic gear A of encoder
output and electronic gear B of encoder output.
However, the calculated value must fall within the setting range specified below:
e Resolution setting range: 100 to 10000 P/R
e Initial value: 1000 P/R
Encoder output electronic gear B
Encoder output electronic gear A

Encoder output resolution [P/R] = 1000 x

Setting example

Resolution (P/R) Electronic gear A of encoder output | Electronic gear B of encoder output
1000 1 (initial value) 1 (initial value)
100 10 1
360 100 36
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2

Analog monitor

Analog monitor

The detected speed and detected torque can be output as voltages from pin 7 (V-MON output) and pin 9 (T-MON
output) of the analog I/0 connector (CN6), respectively.

Use this function if you want the output voltage to be monitored by a programmable controller, etc.

Output voltage: +10 VDC

2-1 Analog speed monitor
Set the analog speed monitor using the following application parameters:
e Analog speed monitor maximum value.............. Sets the maximum value of detected speed to be monitored.
e Analog speed monitor maximum voltage......... Sets the voltage at which to detect the maximum speed.
e Analog speed monitor offset voltage...........ccoo... This parameter is set when the home position of output voltage is to
be offset.
@ 6000 r/min 10V oV When the detected speed is 6000 r/min, 10V is output.
When the detected speed is 3000 r/min, 3V is output.
@) 3000 r/min 3V oV The voltage does not rise above 3V even when the
detected speed exceeds 3000 r/min.
@ 3000 r/min 10V oV When the detected speed is 3000 r/min, 10V is output.
® 6000 r/min 0V 1V The home position of output voltage becomes 1 V.

Output voltage [V] @\)
10

/ —Q

-6000 -3000 .
o 3000 6000

Detected speed [r/min]

=10

Even when a speed above the maximum voltage is detected, the output will not exceed the
maximum voltage.
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2-2

Analog torque monitor

Set the analog torque monitor using the following application parameters:
e Analog torque monitor maximum value

e Analog torque monitor maximum voltage.
e Analog torque monitor offset voltage

... Sets the maximum value of detected torque to be monitored.
... Sets the voltage at which to detect the maximum torque.

... This parameter is set when the home position of output voltage is to
be offset.

@ 300% 10V oV When the detected torque is 300%, 10V is output.
When the detected torque is 150%, 3 V is output.

@ 150% 3V ov The voltage does not rise above 3V even when the
detected torque exceeds 150%.

@ 150% 10V (0% When the detected torque is 150%, 10V is output.

@ 300% 10V 1V The home position of output voltage becomes 1 V.

Output voltage [V] @e

10

-300 -150 .

—®
@

P +
’
’
v
.
’ 5
v’
v’
’
’
v
’ J

-10

30

5 Detected torque [%)]

Even when a torque above the maximum voltage is detected, the output will not exceed the

maximum voltage.

| 196



9 Inspection, troubleshooting
and remedial actions

This part explains the periodical inspection methods as well as confirmtion items and remedial actions when
problems have happened.

& Table of contents
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Inspection

1

Inspection

It is recommended that periodic inspections be conducted for the items listed below after each operation of the
motor. If an abnormal condition is noted, discontinue any use and contact your nearest office.

B During inspection

Are any of the motor mounting screws loose?

Check for any unusual noises in the motor’s bearings (ball bearings) or other moving parts.

Are the motor’s output shaft and load shaft out of alignment?

Are there any scratches, signs of stress or loose driver connections in the motor cable?

Check for a blocked opening of the driver case.

Are any of the driver mounting screws or power connection terminal screws loose?

Are there any strange smells or appearances in the power elements and filtering capacitors within the driver?

The driver uses semiconductor elements, so be extremely careful when handling them. Static
electricity may damage the driver.
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2 Alarms and warnings

The driver provides alarms that are designed to protect the driver from overheating, poor connection, misoperation,
etc. (protective functions), as well as warnings that are output before the corresponding alarms generate (warning
functions).

When an alarm generates, the ALM output will turn OFF and the motor will stop.

When the application parameter for alarm code output is set to “1: Enable, the READY output, TLC/VLC output and
ZSG2/NEAR/ZV output will automatically switch to the ALO output, AL1 output and AL2 output, respectively. However,
the current position output function is given priority when the P-REQ input is ON in the position control mode. In this
case, alarm codes are not output. Also, the ALM-RST input cannot be used because the CLR/ALM-RST/P-CK input
functions as the P-CK input.

When an alarm generates, the ALARM LED will blink. The cause of the alarm can be checked by counting the number
of times the ALARM LED blinks.

Present alarms can be checked using the OPX-2A or MEXEO2.

You can also check the records of up to ten most recent alarms starting from the latest one, or clear the alarm records.

Example: Overvoltage alarm (Number of blinks: 3)

Approx. Approx.
200 ms | , 200 ms Approx. 1.2s

Interval

m Some alarms cause the motor current to be cut off, resulting in the motor losing its holding torque. In
the case of an electromagnetic brake motor, the electromagnetic brake will actuate to hold the load
in position.

H Alarm reset

Perform one of the reset operations specified below.
Before resetting an alarm, always remove the cause of the alarm and ensure safety.

e Turn the ALM-RST input to ON and then OFF. (The alarm will be reset at the OFF edge of the input.)
e Perform an alarm reset using the OPX-2A or MEXEO2.
e Cycle the power.

e Some alarms cannot be reset with the ALM-RST input or alarm reset functions provided by the
OPX-2A and MEXEOQ2. Check which alarms fall under this category in the tables provided on the

following pages. To reset these alarms, the power must be cycled. If a 24 VDC power supply is
connected, also cycle the 24 VDC power supply.

e The absolute position loss alarm cannot be reset with the ALM-RST input alone. Refer to p.78 for
details on the method to reset this alarm.
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Alarms and warnings

B Descriptions of alarms

Overheat protection Possible

Overload Possible

Command pulse error Possible

Overvoltage protection 22 X Not possible

3 OFF | ON | ON

Undervoltage 25 X Possible

Overcurrent protection 5 ON | OFF | ON 20 X Not possible

suolde [eipawal pue Huilooyss|gnodl ‘uondadsul 6 -

| 200



Alarms and warnings

Cause

Action

The internal temperature of the driver exceeded approx. 85°C
(185 °F).

Review the ventilation condition in the enclosure.

The motor temperature reached approx. 85°C (185 °F).

e Check the heat dissipation condition of the motor.
¢ Review the ventilation condition of the surroundings.

A torque exceeding the rated torque was applied.

e Reduce the load or increase the acceleration/deceleration
time.

e Check the cable connection.

e Check if the electromagnetic brake is released during
operation.

The detected motor speed exceeded 6000 r/min.

o Keep the speed of the motor output shaft to not more than
5500 r/min.

o If the speed is overshooting due to insufficient gain
adjustment, readjust the gain.

The command pulse frequency exceeded the specified value.

e Set the command pulse frequency to 500 kHz or less.

e Check the electronic gear setting and reduce the speed of
the motor output shaft to 5500 r/min or less.

e The regeneration unit is not connected correctly.
e The regeneration unit is overheating.
e The heat sink is overheating.

o If an external regeneration unit is connected, connect the
thermostat outputs of the regeneration unit correctly to the
regeneration resistor thermal input terminals (TH1 and TH2
terminals of CN1).

o If the internal regeneration resistor is used, short the
regeneration resistor thermal input terminals (TH1 and TH2
terminals of CN1).

e The current consumption of the regeneration unit/resistor
exceeds the allowable level. Review the load condition and
operating conditions.

e Check if the built-in cooling fan operates (for the NXD75-S
only).

¢ 200-230 VAC was applied to a product specified for
100-115 VAC.

e A large inertial load was stopped abruptly, or up/down
operation was performed without connecting a
regeneration unit.

e The regeneration unit is not connected correctly.

e The DC voltage of the main power supply became approx.
400V or higher.

e Check the input voltage of the main power supply.

o If this alarm generates during acceleration/deceleration, the
current consumption of the regeneration unit/resistor may
have exceeded the allowable level. Review the load
condition and operating conditions.

o If the internal regeneration resistor is used, switch to an
external regeneration unit.

The motor was started when the main power was cut off.

Check if the main power is input properly.

The main power was cut off momentarily or the voltage
became low.

Check the input voltage of the main power supply.

e The deviation between the command position and actual
position at the motor output shaft exceeded the value set in
the excessive position deviation alarm parameter. (Initial
value: 10 rev)

e The load is large or the acceleration/deceleration time is
short.

e Reduce the load or increase the acceleration/deceleration
time.

o If the torque limit function is used, increase the torque limit
value.

The motor, cable or driver output circuit was shorted.

Turn off the power and check the motor, cable and driver
output circuit for shorting, and then turn the power back on.
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Alarms and warnings

Position range error 32 Possible
Absolute position loss 33 Possible
7 ON | ON | ON

ABS not supported 47 Possible
No battery 48 Possible
Electronic gear setting error 71 Not possible
Sensor error during .

. 28 Not possible
operation
Encoder communication 2A Not possible
error
.Se'n.so'r er'ror during 42 Not possible
initialization
- o 8 OFF | OFF | OFF
. c.>t'c\ r.rot'fxtlon uring 43 Not possible
initialization
Encoder EEPROM error 44 Not possible
Motor combination error 45 Not possible
EEPROM error 9 OFF | OFF | ON 41 Not possible
CPU error Lit OFF | OFF | OFF FOh Not possible

* The symbols in the “Motor operation upon alarm”field are explained below.

X: When an alarm generates, the motor current will be cut off and the motor will lose its holding torque.

In the case of an electromagnetic brake motor, the motor will become unexcited and the electromagnetic

brake will hold the load automatically.

O: Even when an alarm generates, the motor current will not be cut off and the motor position will be held.
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Alarms and warnings

Cause

Action

e The command position exceeded the coordinate control
range (—2,147,483,648 to 2,147,483,647).

e The multi-rotation data for internal encoder coordinates
exceeded the coordinate control range (—32,768 to 32,767).

(This alarm generates when the absolute system function is
used in the position control mode.)

e Set the command position so that the moving range will
remain inside the coordinate control range.

o If this alarm generates inside the coordinate control range,
the multi-rotation data for internal encoder coordinates
exceeds the coordinate control range. Turn off the power,
disconnect the encoder cable, connect it again after approx.
30 seconds, and then turn the power back on.

e The power was turned on for the first time after connecting
the battery.

o No battery is connected, the battery cable is disconnected,
or the battery has been consumed.

e The encoder cable came off.
e The position range error alarm was reset.

(This alarm generates when the absolute system function is
used in the position control mode.)

e Perform position preset.
e Check the battery connection, or replace the battery.

The battery was detected when the absolute function was
disabled in the position control mode.

If the absolute system function is used, enable the absolute
function. If the absolute system function is not used,
disconnect the battery.

No battery was detected or the battery cable was
disconnected when the absolute function was enabled.

Check the connection condition of the battery.

The power was turned on when the resolution set by the
electronic gear and encoder output electronic gear was
outside the specified range.

Set the electronic gear and encoder output electronic gear
correctly, then turn the power back on.

An encoder error was detected during operation.

Turn off the power, check the connection between the
encoder and driver, then turn the power back on.

A communication error occurred between the driver and
encoder.

Turn off the power, check the connection between the
encoder and driver, then turn the power back on.

An encoder error was detected when the power was turned
on.

Turn off the power, check the connection between the
encoder and driver, then turn the power back on.

The motor output shaft rotated by 1/40th of a revolution
during the initialization following a power on.

Prevent the motor output shaft from rotating due to an
external force when the power is turned on.

Data stored in the encoder communication circuit was
damaged.

Turn off the power, check the connection between the
encoder and driver, then turn the power back on.

A motor not supported by the driver is connected.

Check the driver model and motor model, and use the driver
and motor in the correct combination.

Data stored in the driver was damaged.

Initialize the parameters and operation data using the OPX-
2A or MEXEQ2.

CPU malfunctioned.

Cycle the power.
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Alarms and warnings

B Characteristics of the overload alarm

How long it takes to detect an overload alarm varies depending on the torque.

Reference overload detection time

Continuous Overload detection
output torque time
100% No detection
125% Approx. 10 sec
150% Approx. 4 sec
250% Approx. 1 sec
300% Approx. 0.5 sec

Overload detection time (sec)

_ -
O O -

O = N W b~ U1 OO N

Overload detection time (reference)

\

\

\

\
\
N\
\\
N~
"\
100 150 200 250 300

Load factor (%) *

* The load factor is 100% when the rated torque is output.
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Alarms and warnings

When a warning generates, the WNG output will turn ON. The motor will continue to operate.
Once the cause of the warning is removed, the WNG output will turn OFF automatically.

Present warnings can be checked using the OPX-2A or MEXEOQ2.
You can also check the records of up to ten most recent warnings starting from the latest one, or clear the warning

records.

You can also clear the warning records by turning off the driver power.

B Descriptions of warnings

. Warning .
Warning type Cause Action
gtyp code
e The deviation between the command
osition and actual position at the motor .
posit ual postti . e Reduce the load or increase the
. . output shaft exceeded the value set in the acceleration/deceleration time
Excgssllve position 10 excessive position deviation warning o T
deviation parameter. (Initial value: 9 rev) o If the torque limit function is used,
. . increase the torque limit value.
e The load is large or the acceleration/
deceleration time is short.
The internal temperature of the driver
exceeded the value set in the overheat Review the ventilation condition in the
Overheat 21 . . o
warning parameter. [Initial value: 80 °C (176 enclosure.
°F)]
e Check the input voltage of the main
e The DC voltage of the main power supply power supply.
exceeded the value set in the overvoltage o If this warning generates during
warning parameter. (Initial value: 390 V) operation, reduce the load or increase the
Overvoltage 22 ] . . S
o Alarge inertial load was stopped abruptly, or | acceleration/deceleration time.
up/down operation was performed without | e If the internal regeneration resistor is
connecting a regeneration unit. used, switch to an external regeneration
unit.
N . A T .| Do not turn the S-ON input ON while the
. e S-ON input was turne when the main : q
Main power 5upp|y 23 P main power is cut off.
power was cut off. . .
e Check the S-ON signal logic.
o The DC voltage of the main power supply
became lower than the value set in the
undervoltage warning parameter. (Initial Check the input voltage of the main power
Undervoltage 25 .
value: 125V) supply.
e The main power was cut off momentarily or
the voltage became low.
The battery discharged and its voltage
Low battery voltage 27 Replace the battery.
Y 9 dropped to 3.2V or below. P Y
o The generated torque exceeded the value set | ® Reduce the load, or increase the
in the overload warning parameter. acceleration/deceleration time.
Overload 30 (Initial value: 90%) o Check the cable connection.
e The load is large or the acceleration/ o Check if the electromagnetic brake is
deceleration time is short. released during operation.
e Check the electronic gear setting and
reduce the speed of the motor output
The detected motor speed exceeded the value | shaft to the value set in the parameter or
Overspeed 31 set in the overspeed warning parameter. (Initial | less.
value: 5800 r/min) o If the speed is overshooting due to
insufficient gain adjustment, readjust the
gain.
Absolute position . -,
P 33 The battery or encoder was disconnected. Perform position preset.

loss
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Alarms and warnings

The resolution set by the electronic gear and Set the electronic gear and encoder output
71 encoder output electronic gear became electronic gear correctly, then turn the
outside the specified range. power back on.

Electronic gear
setting error

2-3 Timing charts

B ALM output/WNG output

Warning Generation condition -
Alarm Generation condition
1sormore 1 ms or more
ALM-RST i *1 N
- input OFF
10 ms or less 10 ms or less
WNG N
output OFF
2 ms or less 2 msor less
ALM *2 N
output OFF
2 ms or less 30 ms or less
M itation *3 ON
otor excitation OFF
2msor less 30 ms or less
. Hold
Electromagnetic brake *3
Release

*1 An alarm is reset at the ON->OFF edge. Before resetting an alarm, be sure to remove the cause of the alarm, and
then input the signal only once.

*2 The signal logic is contact B (normally closed). This output remains ON in a normal state, and will turn OFF if an
alarm generates.

*3 Assuming generation of an alarm that stops motor excitation.
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Alarms and warnings

B ALO output /AL1 output/AL2 output

Alarm Generation condition
1 sormore 1 ms or more
ALM-RST i t*1 ON
TTINPUETL opr
2 ms or less 2 msor less
ALM output *2 ON
OutPUL™2 o
2 msor less |, 2msorless
ON
READY output . READY | X ALO X READY
R 2 ms or less A 2 msor less
o ey — ey —
TLCoutput *3 - TLC X AL1 X TLC
R 2 ms or less A 2 msor less
on y i ay i—
Z5Goutput - Z5G X AL2 X ZSG

*1 An alarm is reset at the ON->OFF edge. Before resetting an alarm, be sure to remove the cause of the alarm, and
then input the signal only once.

*2 The signal logic is contact B (normally closed). This output remains ON in a normal state, and will turn OFF if an
alarm generates.

*3 In the position control mode and speed control mode, the TLC output becomes effective. In the torque control
mode and tension control mode, the VLC output becomes effective.

B Notifying the generation of an alarm: ALM output

When an alarm generates, the ALM output will turn OFF. At the same time, the ALARM LED on the driver will start
blinking and the motor current will be cut off, causing the motor to stop (¥). In the case of an electromagnetic brake
motor, the electromagnetic brake will actuate to hold the load in position.
Set the programmable controller to stop the motor operation command upon detection of an OFF status of the ALM
output.
The cause of the generated alarm can be checked by counting the number of times the ALARM LED blinks.

* Some alarms do not cut off the current.

B Notifying the generation of a warning: WNG output

When a warning generates, the WNG output will turn ON. You can cause a warning to generate prior to a
corresponding alarm. The generation conditions of warnings can be changed using the OPX-2A or MEXE02.

B Notifying the content of an alarm using an alarm code: ALO/AL1/AL2 outputs

When the application parameter for alarm code output is set to “1: Enable,” the READY output, TLC/VLC output and
ZSG2/NEAR/ZV output will automatically switch to the ALO output, ALT output and AL2 output, respectively, upon
generation of an alarm. The generated alarm can be checked by the ON/OFF statuses of these signals.
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Troubleshooting and remedial actions

3 Troubleshooting and remedial actions

During motor operation, the motor or driver may fail to function properly due to an improper speed setting or wiring.
When the motor cannot be operated correctly, refer to the contents provided in this section and take appropriate
action. If the problem persists, contact your nearest office.

Phenomenon

Possible cause

Remedial action

e The motor is not excited.
e The motor can be moved

by hand.

The S-ON input is turned OFF. *1 *2

e Turn the S-ON input ON and confirm that
the motor will be excited.

o Check the setting of the application
parameter for S-ON signal logic.

The TL input was turned ON when the
torque limit value was set to 0%.

e Set an appropriate torque limit value.

o Keep the TL input OFF when the torque
limit value is set to 0%.

The FREE input is turned ON.

Turn the FREE input OFF.

The motor does not
operate.

The BRAKE input is turned OFF. *3

e Turn the BRAKE input ON.

e Check the setting of the application
parameter for BRAKE signal logic.

The CLR input is turned ON. *1

Turn the CLR input OFF.

The CW input or CCW input is not
connected properly.

e Check the connection between the
controller and driver.

e Check the pulse signal specifications
(voltage, width). *1

The CW input and CCW input are
turned ON simultaneously in the
2-pulse input mode. *1

Each pulse signal input should specify
either the CW input or CCW input, but not
both. Make sure the terminal not receiving
the signal input remains OFF.

The pulse signal is connected to DIR
input in the 1-pulse input mode. *1

Connect the pulse signal to the PLS input.

The VL input was turned ON when the
speed limit value was set to 0 r/min. *4

Set an appropriate speed limit value.

An electromagnetic brake motor is
used and the electromagnetic brake is
not released.

Connect a 24 VDC power supply to the CN1
input terminal for 24 VDC power supply.

The motor rotates in the
direction opposite to the

specified direction.

The CW input and CCW input are
connected in reverse in the 2-pulse
input mode. *1

Connect CW pulse signals via the CW input,
and connect CCW pulse signals via the
CCW input.

The DIR input is set in reverse in the
1-pulse input mode. *1

Turn the DIR input ON to cause the motor
to rotate in CW direction, and turn the
input OFF to cause the motor to rotate in
CCW direction.

The system parameter for motor
rotation direction is set wrongly.

Check the setting of the motor rotation
direction parameter.

Motor operation is unstable.

Pulse signals are not connected
properly. *1

e Check the connection between the
controller and driver.

e Check the pulse signal specifications
(voltage, width).

The electromagnetic brake

does not hold the load.

The FREE input is turned ON.

Turn the FREE input OFF.

The electromagnetic brake

is not released.

24VDC power is not input.

Connect a 24 VDC power supply to the CN1
input terminal for 24 VDC power supply.

| 208



Troubleshooting and remedial actions

*1 In the position control mode.

*2 In the speed control mode when the system parameter for operation selection after stopping in speed control
mode is set to “1: Servo lock”

*3 In the speed control mode.

*4 In the torque control mode or tension control mode.

1/0 signals can be monitored using the OPX-2A or MEXEO2. Use to check the wiring condition of
the I/0 signals.
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10  Accessory

This part explains accessories that are used in combination with the products.
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Accessory

1  Accessory

1-1 Motor cable set

The cable supplied with the NX Series is all you need to connect the motor and driver.

Take note, however, that if you wish to connect the motor and driver over a distance of 3 m (9.8 ft.) or more, the
supplied cable is not long enough and you must use a connection cable set or extension cable set.

When installing the motor on a moving part, use a flexible cable offering excellent flexibility.

B System configuration

@ Extending the wiring length using a connection cable set

Do not use the supplied cable.

For electromagnetic brake * —I
| — =
For encoder !
S
For motor R
T =
§:-.\
- - - - - - - ~..© !
* Only when the motor is of electromagnetic brake type.
® Extending the wiring length using an extension cable set
Connect an extension cable to the supplied cable.
i ) Extension cable set i
{ _l Cable for electromagnetic brake
H *
For electromagnetic brake * (supplied)
=] T E= T ——— ]

For encoder Cable for encoder (supplied)

Cable for motor (supplied)

For motor ' e
| o B | gs::::
s

ﬂ

* Only when the motor is of electromagnetic brake type.

When extending the wiring length by connecting an extension cable to the supplied cable, keep the
total cable length to 20 m (65.6 ft.) or less.
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B Connection cable set

A cable set is needed to connect the motor and driver.

Each set consists of two cables, one for motor and the other for encoder.

Accessory

The cable set for electromagnetic brake motor consists of three cables, one each for motor, encoder and
electromagnetic brake.

For standard motors

For electromagnetic brake motors

CCO50VNF 5(16.4) CCO50VNFB 5(16.4)
CCO70VNF 7 (23) CCO70VNFB 7 (23)
CC100VNF 10 (32.8) CC100VNFB 10(32.8)
CC150VNF 15 (49.2) CC150VNFB 15 (49.2)
CC200VNF 20 (65.6) CC200VNFB 20 (65.6)

@ Pin assignments of cable for motor connector

Red

White

AWG16 (1.25 mm?)

Black

1
2
3
4

Green/yellow

Model: 350780-1 (TE Connectivity)

@ Pin assignments of cable for encoder connector

e Driver side

L/ 1\

5\\$T//6
3 4
1//{}\\2

-

2
AWG24(0.2mm7)  podel: 54280-0609 (Molex)  Model: 55100-0670 (Molex)

; :een AWG18 (0.75 mm?) 6 E\

ack \\ﬂ//
3 Red | AWG24 (0.2 mm) R
4 White | AWG18 (0.75 mm?) 27| I
5 Yellow -
6 Brown

@ Pin assignments of cable for electromagnetic brake connector

1 White

2 Black

T, | Gl | e
iCF
i

AWG20 (0.5 mm?)

2

1

Model: 5559-02P-210 (Molex)
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Accessory

B Flexible connection cable set

A cable set offering excellent flexibility used to connect the motor and driver.

Each set consists of two cables, one for motor and the other for encoder.

The cable set for electromagnetic brake motor consists of three cables, one each for motor, encoder and
electromagnetic brake.

For standard motors

For electromagnetic brake motors

CCO10VNR 1(3.3) CCOT0VNRB 1(3.3)
CCO020VNR 2 (6.6) CCO20VNRB 2 (6.6)
CCO30VNR 3(9.8) CCO30VNRB 3(9.8)
CCO50VNR 5(16.4) CCO50VNRB 5(16.4)
CCO70VNR 7(23) CCO70VNRB 7 (23)
CC100VNR 10(32.8) CC100VNRB 10 (32.8)
CC150VNR 15(49.2) CC150VNRB 15 (49.2)
CC200VNR 20 (65.6) CC200VNRB 20 (65.6)

® Pin assignments of cable for motor connector

White

Black

1
2
3
4

Green/yellow

Red

AWG17 (1.25 mm?)

Model: 350780-1 (TE Connectivity)

@ Pin assignments of cable for encoder connector

1 Green 5
AWG19 (0.75 mm®)

2 Black

3 Red | AWG25 (0.2 mm?)

4 White | AWG19 (0.75 mm?)

5 Yellow ,
AWG25 (0.2 mm°)

6 Brown

Crne [ coor | tasdme e

3 4
1 1//{}\\2

1 /
@@@@

Model: 54280-0609 (Molex)

e Driver side

4=\

S\ﬁ/6
3

=
Model: 55100-0670 (Molex)

@ Pin assignments of cable for electromagnetic brake connector

1 Wh

ite

2 Bla

ck

AWG21 (0.5 mm?)

iCF
i

2

1

Model: 5559-02P-210 (Molex)
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B Extension cable set

This cable set is needed to extend the wiring length between the motor and driver.
Each set consists of two cables, one for motor and the other for encoder.
The cable set for electromagnetic brake motor consists of three cables, one each for motor, encoder and

electromagnetic brake.

For standard motors

For electromagnetic brake motors

CCOT0VNFT 1(33) CCO10VNFBT 1(3.3)
CCO20VNFT 2(6.6) CCO20VNFBT 2 (6.6)
CCO30VNFT 3(9.8) CCO30VNFBT 3(9.8)
CCO50VNFT 5(16.4) CCO50VNFBT 5(16.4)
CCO70VNFT 7 (23) CCO70VNFBT 7 (23)
CC100VNFT 10(32.8) CC100VNFBT 10(32.8)
CC150VNFT 15 (49.2) CC150VNFBT 15 (49.2)
® Pin assignments of cable for motor connector
e Driver side

1 Red

2 White )
AWG16 (1.25 mm”)

3 Black

4 Green/yellow

Model: 350780-1

(TE Connectivity)

® Pin assignments of cable for encoder connector

1 Green 5
AWG18 (0.75 mm")

2 Black

3 Red AWG24 (0.2 mm?)

4 White | AWG18 (0.75 mm?)

5 Yellow 5
AWG24 (0.2 mm°)

6 Brown

e Motor side

Model: 54280-0609 (Molex)

@ Pin assignments of cable for electromagnetic brake connector

1

White
2 Black

AWG20 (0.5 mm?)

e Motor side

iCF
i

1

Model: 5559-02P-210 (Molex)

i

2

Accessory

4

Model: 350779-1
(TE Connectivity)

e Driver side

=

|

N

L —

|

3
-HY

=

Model: 55100-0670 (Molex)

e Driver side

[ 2
[

Model: 5557-02R-210 (Molex)
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Accessory

B Flexible extension cable set

This cable set offering excellent flexibility is needed to extend the wiring length between the motor and driver. Each
set consists of two cables, one for motor and the other for encoder.

The cable set for electromagnetic brake motor consists of three cables, one each for motor, encoder and
electromagnetic brake.

For standard motors For electromagnetic brake motors
_ Model [ lengthim(fl _ Model [ Lengthim(ft)
CCO10VNRT 1(3.3) CCO10VNRBT 1(3.3)
CCO20VNRT 2 (6.6) CCO20VNRBT 2 (6.6)
CCO30VNRT 3(9.8) CCO30VNRBT 3(9.8)
CCO50VNRT 5(16.4) CCO50VNRBT 5(16.4)
CCO70VNRT 7 (23) CCO70VNRBT 7 (23)
CC100VNRT 10(32.8) CC100VNRBT 10 (32.8)
CC150VNRT 15 (49.2) CC150VNRBT 15 (49.2)

® Pin assignments of cable for motor connector

1 Red — 1
2 White
AWG17 (1.25 mm?) @" 2
3 Black @“
4 Green/yellow @:
T T 4

Model: 350780-1

(TE Connectivity) Model: 350779-1

(TE Connectivity)

® Pin assignments of cable for encoder connector

1 Green
AWG19 (0.75 mm?) . E\ ; LN
2 Black e+ 5 \\ﬁ// 6
3 Red | AWG25 (0.2 mm?) 4 miim 3 31 | | 4
4 White | AWG19 (0.75 mm?) = 1 17 = 2
5 Yellow 5
6 Brown | AWG25(02mm)  ogel; 54280-0609 (Molex)  Model: 55100-0670 (Molex)
. @ Pin assignments of cable for electromagnetic brake connector
1 White |_—' '—_|
E AWG21 (0.5 mm?) O 2 [ ]
o 2 Black E* 5
wn
8 [
3 =1 1 [

Model: 5559-02P-210 (Molex) Model: 5557-02R-210 (Molex)
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1-2 Wiring support tool

B Accessory set
Use an accessory set if the analog I/0 functions are to be used.

A set of one CN6 connector and two variable resistors.
Model: AS-SV2

This is a CN6 connector.
Model: AS-SD1

B Regeneration unit

Connect the regeneration unit if gravitational

operation or other operations involving up/down
movement, or sudden starting/stopping of a large RGB100 NXD20-A, NXD20-C
inertial load, will be repeated frequently. RGB200 NXD75-S

M Driver cable

A shielded cable for driver 1/0 signals (36 pins)
offering excellent noise resistance.

CC36D1-1 1(3.3)
CC36D2-1 2(6.6)

H Connector-terminal block conversion unit

Use this cable to connect the driver to a host
controller via the terminal block.

[Cable length: 1T m (3.3 ft.)] N6 CC20T10E
Single-row 1(3.3)
CN7 CC36T10E
G CC20WTO5AE 0.5 (1.6)
CC20WT10AE 1(3.3)
Two-rows ——
e CC36WTO5AE 0.5 (1.6)
CC36WT10AE 1(3.3)

1-3 Setting tool

B Data setter
The data setter lets you set parameters for your NX Series with ease and also functions as a monitor.
Model: OPX-2A

B Communication cable for the data setting software

Be sure to purchase the communication cable for the data setting software when connecting a driver to the PCin
which the data setting software MEXEQ2 has been installed.
This is a set of a PC interface cable and USB cable. The cable is connected to the USB port on the PC.

Model: CCO5IF-USB [5 m (16.4 ft.)]

The MEXEO2 can be downloaded from Oriental Motor Website Download Page. Also, the MEXEQ2 is provided in the
form of a storage medium.
For details, check out our web site or contact your nearest Oriental Motor sales office.
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H Battery

A battery needed when the absolute function is to be used in the position control mode.

Model: BATO1A
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Timing charts

1 Timing charts

B Power supply input [position control mode, speed control mode (servo locked

after stopping)]

® When no 24 VDC power supply is used

. ON
Main power supply . |

ON
24VDC power supply OFF

S-ONi N
- input OFF

READY N
outupt .

ALM ON
outupt .

ON
*
END outupt OFF

MBC N
outupt .

M ... ON
otor excitation

* Position control mode only.

10 s or more

0 s or more

22 r;rslzzsless Whichever
is longer 100 ms or less
800 ms or less
800 ms or less *
2msor less

Whichever is longer

100 ms or less

2sorless
30 ms or less .
Whichever
2s orless .
is longer

100 ms or less
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® When a 24 VDC power supply is used

Timing charts

0 s or more 10 s or more
Mai | ON
ain power supply .
24VDC | ON
power supply .
0 s or more
S-ONi ON
-ONinput
60 ms or less .
2sorless Whlchever 100 ms or less
is longer
READY output ON
output oer
300 ms or less
ALM ON
output OFF
300 ms or less
END output * N
OutPUL™ ope
2 |
ms or1ess Whichever
2sorless . longer 100 ms or less
MBC ON
output
30 ms or less .
Whichever
2s orless . longer 100 ms or less
Mot itati ON
otor excitation .
60 ms or less .
I Whichever
2s orless . longer 100 ms or less
X Hold
Electromagnetic brake
Release

* Position control mode only.

e When to turn on the main power and 24 VDC power is not specified.

mode, tension control mode]

ON
OFF

ON
OFF

Main power supply

24VDC power supply

ON
OFF

CW input
CCW input

READY N
output .
ALM N

output -
MBC t oN

output .
ON

Motor excitation OFF

® When no 24 VDC power supply is used

B Power supply input [speed control mode (free after stopping), torque control

10 s or more

0 sormore

2sorless

2 msor less
800 ms or less 100 ms or less
2 msorless 100 ms or less
30 msor less 100 ms or less
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Timing charts

® When a 24 VDC power supply is used

) ON
Main power supply OFF

ON
24VDC power supply OFF

CWinput ON
CCW input OFF

READY N
output

ALM N
output .

MBC ON
output

Mot itati ON
otor excitation OFF
Hold

Electromagnetic brake
Release

0 s or more 10 s or more
0 s or more
2sorless 2msor less
300 ms or less
2 ms or less 100 ms or less
30 ms or less 100 ms or less
60 ms or less 100 ms or less

e When to turn on the main power and 24 VDC power is not specified.

B S-ON input [position control mode, speed control mode (servo locked after

stopping)]

S-ON input

READY N
output .

MBC ON
output

M o ON
otor excitation OFF
Hold

Electromagnetic brake
Release

ON
OFF ——

60 ms or less 2 msor less
2 msor less 2 ms or less
Delay time when
the motor is not
30 ms or less excited=20 ms
60 ms or less 20 ms or less

*1 The electromagnetic brake does not operate if no 24 VDC power is input.
*2 If the S-ON input is OFF, motor excitation will turn off after the electromagnetic brake is actuated.
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B CW input/CCW input [speed control mode]

® Free after stopping

Timing charts

0sormore
CWinput ON
CCW input OFF
BRAKE input ON
NPUL oer
, |2msorless 2 ms or less
READY N
output OFF
2 ms or less 2 ms or less
MOVE ON
output
10 ms or less 2 ms or less
MBC ON
output OFF :
Delay time when
the motor is not
excited=20 ms 30 ms or less
o ON
Motor excitation OFF
20 ms or less 60 ms or less
. Hold
Electromagnetic brake
Release
2msor less
Detected
speed
Motor speed 10 ms* 60 ms or less
N 30 r/min
RN Py -30 r/min

Command speed

* If the detected speed remains at or below +30 r/min for 10 ms or more, the MBC output will turn OFF.

® Servo locked after stopping

CWinput ON
CCW input OFF

ON

0 s or more

S-ONinput OFF

ON

BRAKE input OFF

ON

READY output OFF

2 msor less

2 msor less

ON

2 msor less

MOVE output OFF

ON

MBC output OFF

ON

Motor excitation OFF

Hold
Electromagnetic brake

Release

Motor speed

2 msor less

Detected speed
2 ms or less

Command speed
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Timing charts

B CW input/CCW input [torque control mode, tension control mode]

CWinput ON
CCW input OFF

READY N
output .

MOVE ON
output .

MBC output ON
output e
M . ON

otor excitation OFF

Hold

Electromagnetic brake
Release

Motor speed

Command speed

0 sormore
2 msor less 2 ms or less
2 msorless 2 ms or less
10 ms or less 2 ms or less
Delay time when
the motor is not
excited=20 ms 30 ms or less
20 ms or less 60 ms or less
2 ms or less
Detected
,  speed v
N 10 ms* 60 ms or less
5 - 30 r/min
SNE-E -30 r/min

* If the detected speed remains at or below 30 r/min for 10 ms or more, the MBC output will turn OFF.

B FREE input

) ON
FREE input OFF
. ON
S-ON input * OFF
60 ms or less 2 msor less 60 ms or less
ON
READY output OFF
2 msor less 2 msor less 2 msor less
ON
MBC output OFF
30 ms or less 2 ms or less 30 ms or less
o ON
Motor excitation OFF
60 ms or less 20 ms or less 60 ms or less
. Hold
Electromagnetic brake
Release
; * Position control mode and speed control mode only.
)
3 B P-PRESET input [position control mode]
o
N
m 2 ms or more
w
P-PRESET i ON
- input OFF
,2msor less
ot oN XF
osition counter
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Timing charts

B CLRinput [position control mode]

500 ps or more

CLRi ON
input OFF
2msor less 2 msor less

READY output ON
output e

2 msorless
END out ON
output OFF

2 ms or less
Deviation counter

B ALM-RST input

Generation condition

Alarm
1 sormore 1 ms or more
ALM-RST i ON
- input OFF
2 msor less 2 msor less
ALM ON
output OFF
2 msor less 60 ms or less
ON .
READY output OFF Indeterminable
2 msor less 2 msor less
MBC output ON
output oer
2 msor less 30 ms or less*
M . ON
otor excitation OFF
20 ms or less 60 ms or less*
Hold
Electromagnetic brake
Release

* In the position control mode or speed control mode (servo locked upon stopping) when the S-ON input is ON. In the
torque control mode and tension control mode, the motor will remain unexcited and the electromagnetic brake will
continue to hold the load in position until a start signal is input.

e This timing chart assumes generation of an alarm that turns OFF motor excitation.
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Timing charts

B BRAKE input [speed control mode]

® Free after stopping

0 s or more
CWinput ON
CCW input OFF
2msor less
BRAKE i t ON
NPUL oFe
2 ms or less
READY output ON
OFF
2 msor less 2 ms or less
MOVE output ON
outPut or
10 ms or less 2 msor less
ON
MBC output OFF :
Delay time when
the motor is not
excited=20 ms 30 ms or less
Mot itati ON
otor excitation
20 ms or less 60 ms or less
Hold
Electromagnetic brake
Release
2msor less
Detected
speed
Motor speed N 10 ms* 60 ms or less
s - 30 r/min
N -30r/min

Command speed

* If the detected speed remains at or below +30 r/min for 10 ms or more, the MBC output will turn OFF.
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Timing charts

® Servo locked after stopping

0 sormore

CWinput ON
CCW input OFF

S-ON i t ON
ONINPUt e

2 msor less

BRAKE i oN
input o

2 msor less

READY output ON
OFF

10 ms or less 2 msor less

ON
MOVE output OFF

ON
MBC output OFF

ON
OFF
Hold
Release

Motor excitation

Electromagnetic brake

2 ms or less

Detected speed
L~
2 msorless

Motor speed

Command speed

* The MOVE output will turn OFF when the detected speed becomes zero.

B W-RST input [tension control mode]

2 ms or less

CW input ON
OFF

. ON
W-RESET t
P orF

Motor speed

2 msor less

Initial
diameter

Current diameter
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Timing charts

B TL input [position control mode, speed control mode]

TL input oN
NPUt oFf
H *
MO to M2 input *1 OFF
10 ms or less 10 ms or less 10 ms or less
ON
TLC output OFF |_
*2
2msorless *2 2msorless 2 msorless
300 %
° -, | Detected torque
Torque
0%
Torque limit

*1 In the position control mode, the MO and M1 inputs are used instead.
*2 The specific time varies depending on the load condition and gain.

B END output/NEAR output [position control mode]

Internal speed command

Internal speed command after

application of command filter
Internal speed PP

command

Positioning
complete
Position deviation output band

Positioning near
output band

2 ms or less

2 msor less

Ol
*
END output *1 OFF

2 msor less 2 msor less

NEAR output *2 ON
outPUt ™2 orr

*1 The END output will turn ON when the internal speed command becomes “0” while the position deviation remains
within the range set in the application parameter for positioning complete output band.

*2 The NEAR output will turn ON when the internal speed command becomes “0” while the position deviation
remains within the range set in the application parameter for positioning near output band.

B VLC output [torque control mode, tension control mode]

MO to M2 input (;)N

FF
2 msor less 2 msor less 2 msorless 2 msor less

ON

VLC output
PUY oFF
Speed limit 2 msorless
Attained speed P Detected
output band z / speed

Motor speed
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Timing charts

B ZV output [speed control mode, torque control mode, tension control mode]

10 ms or less 10 ms or less

10 ms or less

10 ms or less

ZV output

ON
OFF
Detected speed

Zero speed
Motor speed Output band

0 r/min

B VA output [speed control mode]

10 ms or less

10 ms or less 10 ms or less

10 ms or less

10 ms or less

10 ms or less

ON

VA output

OFF

Attained speed output band

Target speed

Motor speed

B ALM output/WNG output

Alarm

Detected speed

0sormore Generation

Generation condition

Warning

condition

Generation condition

2 msor less

ALM oN
output

10 ms or less 10 ms or less

10 ms or less

WNG output

10 ms or less

ON
OFF
* Some alarms are not preceded by a warning.

B WNG output

waing s [ Generationconcon [NE]

Warning #B IGeneration conditionl
Warning #C IGeneration conditionl
10 ms or less 10 ms or less
WNG N
output
#C #A X 0x00

Warning code 0x00 X #A X #B X
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Timing charts

B Operation based on pulse input [position control mode]

0 s or more

. ON

CW/CCW input OFF

ON

READY output OFF

2 msor less *1

ON

MOVE output OFF
2 msor less *2

END output N

output oer

Detected speed
Command speed

Motor speed

*1 The specific time varies depending on the setting of the application parameter for command filter.
*2 The specific time varies depending on the gain, positioning complete band and load condition.

B Output selection

0]
_ i *
P-REQ input *1 OFF
Alarm
1sormore 1 ms or more
ALM-RST i on
-RSTinput .
2ms or less 2ms or less
ALM ON
output
_2msorless _2msorless _2msorless _2msorless
ON ] ] ] ]
READY output - READY X ALO*2 | X P-OUTR*1[ X ALO *2 X__READY
,2msor less _2msor less ,2msorless _2msor less
ON ] ] ] ]
TlCoutput*3 (.. TLC| X AL1*2 | X P-OUT0*1 | X ALT *2 X TIC
_2msor less _2msor less L 2msorless _,2msor less
ON ] ] ] ]
ZsG2output .. 7562 X AL2*2 X P-OUT1*1 X AL2 *2 X Z5G2

*1 In the position control mode.
*2 When the application parameter for alarm code output is set to “1: Enable.”
*3 In the position control mode or speed control mode. The VLC output becomes effective in the torque control mode
and tension control mode.

—

—

e

D

0}

=

0}

S

Iy

[0}

(%]
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Timing charts

B Current position output [position control mode]

P-REQ input ON
TRERINPUL opp .
2 msor less 2 ms or more 2 msor less
X ON
P-CKinput L L] Unfixed *
2 ms or less 0 ms or more 2 ms or less
]St AN B B e B T e
P-OUTRoutput .. Unfixed * | L 1] Unfixed *
2 msor less 2 ms or less

P-OUTO output

P-OUT output Unfixed* & / Once X Twice X3 timesX_| X27 times)28 timesX Unfixed *

B Multi-stage command operation [speed control mode, torque control mode]

ON

OFF ———| L
_ ON

CCW input OFF

CW input

MO to M2 input N
oM2input .
READY output OFF
MOVE output N
output e | —
Deceleration | peceleration Deceleration
time time ) time
e Speed control mode Acceleration
time
Motor speed command —
Acceleration Acceleration Acceleration time
time time Deceleration
time

e Torque control modee

Motor torque command

B MO to M1 input [position control mode]

MO to M1 i N
toM1input .

2 msorless

,2ms or less

Torque limit*1

2 msor less

,2ms or less

Damping control frequency*2

*1 The TL input is ON.
*2 Damping control is enabled.
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Timing charts

H MO to M2 input [speed control mode]

MO to M2 i oN X
to input OFF

,2msor less

2 ms or less

Speed command

2 ms or less

,2ms or less

Torque limit*
*The TL input is ON.

H MO to M2 input [torque control mode]

MO to M2 i oN X
to input OFF

2 msor less

,2msor less -

Torque command

,2ms or less

2 ms or less

Speed limit

B Tension controlled operation
® Winding operation (CW input ON)

READY oN
output

ON
OFF

FREE input

CWinput1 o |
inputt. oo |

W-RESET input ON I—l—
(level input) OFF |

Acceleration/deceleration torque

Torque command

Motor speed

Initial
diameter

Current diameter

*1 In high function mode | and high function mode Il, the CCW input is disabled.
*2 Even when the CW input is OFF and FREE input is ON, the driver will continue to calculate the current diameter if
the motor is rotated externally.
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Timing charts

® Unwinding operation (CW input ON)

ON
H *
CW input OFF

W-RESET input ON —|
(level input) OFF

Acceleration/deceleration torque

Torque command

Motor speed

Initial
diameter

Current diameter

The current diameter is clipped when the roll diameter becomes zero.

*In high function mode | and high function mode Il, the CCW input is disabled.

233 ||



Speed - Torque Characteristics

2

Speed - Torque Characteristics

Continuous duty region (Continuous): This refers to the region where a motor can be operated at the continuous

ratings.
Limited duty region (Intermittent):

acceleration or deceleration.

This refers to the region which can be used for a short period of time such as

Type Motor model Continuous stall Heat sink size Maximum speed
yP current [A] [mm (in.)] [r/min]
NXM45A, NXM45M 0.91
250x250%6
NXM410A, NXM410M 1.12 (9.84%9.84x0.24)
NXM620A, NXM620M 1.8
Standard 5500
300x300x10
NXM640A, NXM640M 3.2 (11.81x11.81x0.39)
350%x350%10
NXM975A, NXM975M 5.9 (13.78%13.78x0.39)
NXM45A, NXM45M 0.91
NXM410A, NXM410M 1.12
250%250%6
NXM610A-J, NXM610M-J 1.1 (9.84x9.84%0.24)
NXM620A-J, NXM620M-J 18
Geared NXM620A, NXM620M ’ 3000
NXM640A, NXM640M 32 300%300x10
NXM940A-J, NXM9240M-J 5.1 (11.81x11.81x0.39)
350%350x10
NXM975A-J, NXM9P75M-J 59 (13.78%13.78x0.39)

2-1 Standard type

NXM45A, NXM45M
0.6

0.5

E 04

N

Intermittent

v 03

Torqu

0.2

0.1
Continuous
|

|
0 1000 2000 3000 4000 5000 6000
Speed [r/min]

NXM620A, NXM620M

25
2

€
Z 15
g Intermittent \
§ N
=

0.5 ]

Continuous
\ \

0 1000 2000 3000 4000 5000 6000
Speed [r/min]

NXM410A, NXM410M

1.2

1

0.8

Intermittent

0.6

Torque [N-m]

0.4

0.2

Continuous
| |

0 1000 2000 3000 4000 5000 6000

Speed [r/min]

NXM640A, NXM640M

N

Intermittent

AN

N

5

4
£
Z 3
[J]
>
gz
'_

1

Continuous

—~—

0 1000 2000 3000 4000 5000 6000

Speed [r/min]
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NXM975A, NXM975M

Speed - Torque Characteristics

10
_ 8
S N
Z 6 N
g Intermittent \
o 4 N
S
[t

2
Continuous I
\ \

0 1000 2000 3000 4000 5000 6000

2-2 PS geared type

Speed [r/min]

® NX65
Gear ratio: 5 Gear ratio: 10
25 ——————— 50—
Maximum torque Maximum torque
2 4
E I . £ I .
Zz 1.5 Limited duty region Z 3| Limited duty region
s [ 1] s | [T
é Pgrmis§ible torque |§ Pgrmis§ible torque
05———— e
Cc‘)ntin‘uous‘duty‘regic‘)n C?ntin‘uous‘duty‘regic‘)n
0 100 200 300 400 500 600 700 0 50 100 150 200 250 300 350

Gear ratio: 25

12

Operating speed [r/min]

Operating speed [r/min]

“Speed - Torque Characteristics" for the motor
of the NX65 PS geared type

10 | Maximum torque

(Motor model: NXM45A/NXM45M)

Limited duty region

Torque [N-m]

41— Permissiblg torque

N

Continuous duty region
| | |

25 50 75 100

Operating speed [r/min]

0.6
0.5
E 04
=
g 0.3 — Intermittent
=)
e} 0.2
125 0.1 -
Co‘ntlnuc‘)us
0 1000 2000 3000 4000 5000 6000
Speed [r/min]
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Speed - Torque Characteristics

® NX610
Gear ratio: 5
5 ‘ ‘ ‘ ‘
Maximum torque
4
B
Z 3 Limited duty region
e [ 117
|§ Pgrmigsible torque
T
Cc‘)ntin‘uous‘duty‘regic‘)n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

25 | |
20 Maximum torque
E
Z 15| Limited duty region
3
g 10 —
S Perrmsablg torque
5 ———
Con‘tinuou‘s duty r‘egion
0 25 50 75 100 125
Operating speed [r/min]
® NX920
Gear ratio: 5
10 — : ‘
Maximum torque
8
B
Z 6 Limited duty region
e |11
|§ B Permissible torque
20
Cc‘)ntin‘uous‘duty‘regic‘)n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

Torque [N-m]

50

40

Maximum torque

30

Limited duty region

20

Permissible torque

10

\ \ \
Continuous duty region
\ \ \

25 50 75

100
Operating speed [r/min]

125

Gear rati

10

8

Torque [N-m]

0

0:10

Maxim

um torque

— Limited dutr region

| Permissible torque

\ \ \
Continuous duty region
| | | |

50 100 150 200 250 300 350
Operating speed [r/min]

“Speed - Torque Characteristics" for the motor
of the NX610 PS geared type
(Motor model: NXM410A/NXM410M)

1.2
1

0.8

0.6

Torque [N-m]

0.4

— Intermittent

0.2

Continuous
|

|
0 1000 2000 3000 4000 5000 6000

Gear ratio: 10

Speed [r/min]

20 — : ;
Maximum torque
— 15
£
Z Limiteq duty reg!’on
v 10
3 B
5 Permissible torque
C ST T
C‘ontin‘uous‘duty‘regi?n
0 50 100 150 200 250 300 350

Operating speed [r/min]

“Speed - Torque Characteristics" for the motor
of the NX920 PS geared type
(Motor model: NXM620A/NXM620M)

2.5
2
£
Z 15
g Intermittent
S
L
0.5
Continuous
| |
0 1000 2000 3000 4000 5000 6000

Speed [r/min]
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® NX940
Gear ratio: 5
20—
Maximum torque
— 15
£
Z Limiteq dut‘y reg‘ion
o 10
3 B
5 Permissible torque
S
C(‘)ntin‘uous‘duty‘regi(‘)n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

Torque [N-m]

80 Maximum torque
c0 Limited duty region
40 w w ‘
Permissiblg torque
20 1
Con‘tinuou‘s duty r‘egion
0 25 50 75 100

Operating speed [r/min]

125

Gear ratio: 10

Torque [N-m]

40

30

20

10

0

Speed - Torque Characteristics

Maximum torque

Limited duty region

Permissible torque

Continuous duty region

50

100 150 200 250 300 350

Operating speed [r/min]

“Speed - Torque Characteristics" for the motor
of the NX940 PS geared type
(Motor model: NXM640A/NXM640M)

Torque [N-m]

5

4

Intermittent

Continuous

0

1000 2000 3000 4000 5000 6000

Speed [r/min]

2-3 PJ geared type

® NX810
Gear ratio: 5
5
]
a4l Maximum torque
E
Z — -
o Limited duty region
s 2 | |
e} Permissiblet‘orque
T T
Co‘ntinL‘Jous guty ‘regio‘n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 10

Torque [N-m]

10

8

| Maximum torque

Limited duty region

Permissible torque

Cc‘)ntin‘uous‘duty‘ regi?n

0

50 100 150 200 250 300 350

Operating speed [r/min]
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Speed - Torque Characteristics

® NX810
Gear ratio: 25 “Speed - Torque Characteristics" for the motor
of the NX810 PJ geared type
25 | | (Motor model: NXM&10A-J/NXM&10M-J)
20— Maximum torque 12
£ 15 1
% Limited duty region —_
S € 0.8
S 10 S ow— =
s Perrplsmblg torque g 06— Intermittent
e 5
Con‘tinuou‘s duty r‘egion S 04
0 25 50 75 100 125 0.2 Conti
Operating speed [r/min] o‘ntlnu?us

0 1000 2000 3000 4000 5000 6000
Speed [r/min]

® NX820
Gear ratio: 5 Gear ratio: 10
10 20
T L
gl Maximum torque Maximum torque
_ 15 ‘ ‘ ‘ s
£ £ T
Zz 6 z Limited dut?/ region
o Limited dut?/ region @ 10 - |
s 4 | 5 ]
° Permissible torque S Permissible torque
——+— S A
2 R R ) )
Cc‘)ntin‘uous‘duty‘regic‘)n Cc‘)ntln‘uous‘duty‘reglc‘)n
0 100 200 300 400 500 600 700 0 50 100 150 200 250 300 350
Operating speed [r/min] Operating speed [r/min]
Gear ratio: 25 “Speed - Torque Characteristics" for the motor
of the NX820 PJ geared type
>0 | | (Motor model: NXM620A-J/NXM620M-J)
40 |— Maximum torque 25
E
z 30 2
Py Limited duty region €
5 20 o ! Z 15
2 Perrmsmblg torque g Intermittent
] 5
Con‘tinuou‘s duty r‘egion 2
0 25 50 75 100 125 05 .
. . Continuous
Operating speed [r/min] | |

0 1000 2000 3000 4000 5000 6000
Speed [r/min]
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® NX1040
Gear ratio: 5
T T T
Maximum torque
— 15 | | | |
£ R
z Limited dut?/ region
@ 10— ‘
>
g T
S Permissible torque
I | | |
I
C(‘)ntin‘uous‘duty‘regi(‘)n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

920 T T
Maximum torque
75
‘E 60
Z Limited duty region
] 45 | | |
3 I
|§ 30— Perrpissiblg torque
\ \ \
15 — Continuous duty region
0 25 50 75 100 125
Operating speed [r/min]
® NX1075
Gear ratio: 5
SR S R B
30— Maximum torque
E 25
Z. 20— Limited duty region
()
2 15 1 1 1 i
5 Permissible torque
S e
5— Cc‘)ntin‘uous‘duty‘ regic‘m
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

—

m

Torque [N

180
150
120

| Maximum torque

Lim‘ited dqu regign

I — Permissible torque
L L L

\ \ \
— Continuous duty region

25 50 75

100
Operating speed [r/min]

125

Gear ratio: 10

40

w
o

Torque [N-m]
N
)

—_
o

0

Speed - Torque Characteristics

Maximum torque
L L L L

| | | |
Li‘mitec‘i dut?/ region

Permissible torque

Continuous duty region

50 100 150 200 250 300 350
Operating speed [r/min]

“Speed - Torque Characteristics" for the motor
of the NX1040 PJ geared type
(Motor model: NXM940A-J/NXM940M-J)

Intermittent

Continuous

5

4
£
Z 3
[J]
>
gz
'_

1

0

1000 2000 3000 4000 5000 6000

Speed [r/min]

Gear ratio: 10

70
60
50
40
30
20
10

Torque [N-m]

I I I I
| Maximum torque
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Function/parameter list (position control mode)

3  Function/parameter list
(position control mode)

. Standard Extended
Item Overview . . .
specification function
Control mode Set the control mode. Available Available
he tor limit val n anal in rnal . .
Sett e.to que limit value as an analog setting (externa Available Available
potentiometer or external DC voltage).
Set the torque limit value per 1V of analog input voltage Not Available
q P ginp 9¢: available
. . Not .
Torque limit Set the offset voltage for analog input. . Available
available
. . . Not .
Set whether or not to enable automatic offset for analog input signals. available Available
Set the torque limit value via one of operation data Nos. 0 to 3 as a Not Available
digital setting. available
Set the damping control frequency as an analog setting (internal
potentiometer VR1). Residual vibration can be suppressed during Available Available
positioning operation, in order to shorten the positioning time.
Damping control - - :
ping Set the damping control frequency via one of operation data Nos. 0 to Not .
frequency . . . Available
3 as a digital setting. available
Enable damping control. Available Available
Operation data . . . . .
selection Select one of operation data Nos. 0 to 3 using the MO and M1 inputs. Available Available
Toggle operation data No. 0 between analog setting and digital
setting. When the parameter is set to“1: Enable,” operation data No. 0
. . b I ting, whil ion data Nos. 1 i Not .
Analog/digital selection ecomes an analog setting, while operation data Nos. 1 to 3 provide o Available
digital settings. available
When the parameter is set to “0: Disable,” all operation data numbers
provide digital settings.
Set the resolution per pulse. The resolution is calculated by the
formula below:
O Resolution = 1000 x (Electronic gear B / Electronic gear A) Not Available
9 The calculated value should fall within the setting range specified available
below:
Setting range: 100 to 100,000 P/R
. S . L . . Not .
Motor rotation direction | Set the rotation direction of the motor relative to the input pulse. available Available
The current position can be stored in the driver. Use the accessory . .
Absolute system . S Available Available
y battery if the absolute function is to be enabled.
Operation after absolute | Set how the motor should operate after an absolute position loss Not Available
position loss alarm reset | alarm has been reset, when the absolute system function is used. available
Pulse input Perform a positioning operation based on pulses input from a pulse Available Available

generator.
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APP-2-03 Analog Analog torque limit gain 0 to 300 [%] 30
APP-2-05 Analog Analog torque limit offset | _, 4 09 v 0
voltage
Analog input signal 0: Disable
APP-2-06 Analog automatic offset 1: Enable 0
trq Operation data Torque limit 0 to 300 [%] 0
vib Operation data Damping frequency 7.00 to 100.00 [Hz] 30.00
. . 0: Disable
APP-4-02 Function Damping control 1: Enable 1
. . . 0: Disable
SyS-1-05 Operation Analog input signals 1 Enable 1
SyS-0-00 Electronic gear Electronic gear A 1 to 1000 1
SyS-0-01 Electronic gear Electronic gear B 1to 1000 1
. . L 0:+=CCW
SyS-1-06 Operation Motor rotation direction Th=CW 1
. 0: Enable pulse input at the ON edge of
SyS-1-01 Operation Opeaiematisresseltits the P-REQ input 0

position loss alarm reset

1: Enable pulse input
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. Standard Extended
Item Overview . . .
specification function
Pulse input mode . . .
. Set the pulse input mode. Available Available
selection
Excite the motor to be ready for operation. Available Available
S-ON input
Set the S-ON input logic. NOt Available
available
READY output When the motor becomes ready, the READY output will turn ON. Available Available
When the current p05|t|9n enters the positioning complete output Available Available
Positioning complete band, the END output will turn ON.
output Set th band f N | Not Availabl
et the output band for positioning complete output. available vailable
When the current position enters the positioning near output band, Not Available
the NEAR output will turn ON. available
I N Not .
Positioning near output | Enable the positioning near output. available Available
Set the output band for positioning near output Not Available
P P 9 put. available
. . . . N .
The MOVE output remains ON while the motor is operating. .Ot Available
available
Not .
MOVE output Select the MOVE output. . Available
available
- . Not .
Set the minimum ON time for the MOVE output. . Available
available
_— Set the torque limit value in operation data. Use the M0 and M1
Torque limit enable : . L . .
inbut inputs to select a desired torque limit value from among the Available Available
P predefined settings.
TLC output The TLC output will turn ON when the torque limit value is reached. Available Available
Deviation counter clear | The internal deviation counter of the driver is reset at the ON edge. Available Available
Release the electromagnetic brake and stop the motor excitation. The
FREE input motor output shaft becomes free. The deviation counter continues to Available Available
be reset while the FREE input is ON.
MBC output Output the timing at which to release the electromagnetic brake. av;\:lztble Available
Rewrite the preset value with the current position. Available Available
Position preset
P Set the preset value. '\.IOt Available
available
Current position output Output the current position. 56 bits of data are output, include the Available Available

current position, encoder status, alarm code and checksum.
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0: Setting by the pulse input mode
selector switch

1: 2-pulse input mode, negative logic
2: 2-pules input mode, positive logic

SyS-1-00 Operation Pulse input mode 3: 1-pulse input mode, negative logic 0
4: 1-pules input mode, positive logic
5: Phase difference mode, X 1
6: Phase difference mode, x 2
7: Phase difference mode, x 4
. . 0: Contact A (normally open)
APP-1-00 o SO e 1: Contact B (normally closed) 0
APP-1-04 /0 Positioning complete 0.01 t0 36.00 ] 036
output band
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
APP-1-05 o) Positioning near output | 1 15 36,00 ] 1.80
band
0: WNG output
APP-1-02 1/0 Output signal selection 1 1: MOVE output 0
2: MBC output
Minimum ON time for
APP-1-08 1/0 MOVE signal 0 to 255 [ms] 5
0: WNG output
APP-1-02 1/0 Output signal selection 1 1: MOVE output 0
2: MBC output
APP-1-09 1/0 Preset value —2,147,483,648 to 2,147,483,647 [step] 0
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. Standard Extended
Item Overview — .
specification function
Output the ASG/BSG/ZSG1 (ZSG2) signals based on encoder feedback Available Available
pulses.
Set the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:
Encoder feedback Resolution = 1090 % (Encoder output electronic gear B / Encoder Not .
S output electronic gear A) available Available
The calculated value should fall within the setting range specified
below:
Setting range: 100 to 10,000 P/R
Not .
Select the ZSG2 output. . Available
available
When an alarm generates, a corresponding alarm code will be output Not
Alarm code based on the READY/P-OUTR output, TLC/P-OUTO output and ZSG2/ available Available
NEAR/P-OUT1 output.
Output a voltage according to the detected speed. Available Available
Set the maximum analog speed to be monitored ’\.IOt Available
available
Analog speed monitor ) ) Not )
Set the maximum voltage for monitored analog speed. . Available
available
. Not .
Set the offset value for monitored analog speed. ) Available
available
Output a voltage according to the detected torque. Available Available
Set the maximum analog torque to be monitored. ’\.IOt Available
available
Analog torque monitor . ) Not )
Set the maximum voltage for monitored analog torque. . Available
available
. Not .
Set the offset value for monitored analog torque. . Available
available
Set the gain tuning mode.
Automatic: The load inertial moment is estimated internally by the
driver. Simply set the mechanical rigidity, and the gain will be Not
Tuning mode selection | adjusted automatically. . Available
- sy . . . available
Semi-auto: Set the mechanical rigidity and load inertial moment ratio,
and the gain will be adjusted automatically.
Manual: The customer must set the gain directly.
Set the percentage of the load inertial moment to the rotor inertial
Load inertial ratio moment of the motor. This ratio is set in semi-auto tuning or manual Not .
. . L - ; . . Available
setting turning. If the load inertial moment is equal to the rotor inertial available
moment, the load inertial ratio become 100%.
Mechanical rigidi . . . s . .
e(f anlceT rigidity Set the gain adjustment level according to the mechanical rigidity. Available Available
setting switch
L Set whether or not to enable the mechanical rigidity setting switch. .Ot Available
Mechanical rigidity available
selection Set the mechanical rigidity as a digital setti Not Availabl
et the mechanical rigidity as a digital setting. available vailable
Position loop Set the position loop proportional gain when manual tuning is Not .
. . L L . Available
proportional gain performed. When the value is increased, the response will increase. available
Speed loop Set the speed loop proportional gain when manual tuning is Not .
. . . S . Available
proportional gain performed. When the value is increased, the response will increase. available
Speed loop integral Set the speed loop integral time constant when manual tuning is Not Available
time constant performed. When the value is decreased, the response will increase. available
Speed feed-forward rate Se'F the s'peed feed—forward'rate'when manual tuning is performed. Not Available
This setting allows the settling time to be shortened. available
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Encoder output electronic

SyS-0-02 Electronic gear gear A 1to 1000 1
SyS-0-03 Electronic gear Encoder output electronic 1to 1000 1
gear B
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
0: Disable
APP-1-10 1/0 Alarm code output 1: Enable 0
Analog speed monitor .
APP-2-07 Analog . 1 to 6000 [r/min] 5500
maximum value
APP-2-08 Analog Analog speed monitor 1t0 10 [V] 10
maximum voltage
APP-2-09 Analog Analog speed monitor ~1.00t0 1.00 [V] 0
offset voltage
Analog torque monitor
APP-2-10 Analog . 1 to 300 [%] 300
maximum value
APP-2-11 Analog Analog torque monitor 1t0 10[V] 10
maximum voltage
APP-2-12 Analog Analog torgue monitor ~1.00t0 1.00 [V] 0
offset voltage
0: Automatic
APP-0-00 Gain Gain tuning mode selection | 1: Semi-auto 0
2: Manual
APP-0-01 Gain Load inertial moment ratio | 0 to 10,000 [%] 500
APP-4-00 Function Mgchanlcal rigidity setting | O: Disable 1
switch 1: Enable
APP-0-02 Gain Mechanical rigidity settings | 0to 15 6
APP-0-03 Gain Position loop gain 1 to 200 [Hz] 10
APP-0-04 Gain Speed loop gain 1to 1000 [Hz] 50
APP-0-05 Gain Speed loopintegral time | 4 4 11 500,0 ms] 3138
constant
APP-0-06 Gain Speed feed-forward rate 0to 100 [%] 0
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Apply a filter to the pulse input command to make the operation

Command filter Available Available
smooth.
Damping control Sup.p.res.s re5|.dual vibration during positioning, in order to shorten the Available Available
positioning time.
Set the initial screen on the OPX-2A. In the position control mode, Not
the top screen of the monitor mode will become the initial display if . Available
; . available
the selected item cannot be displayed.
Data-setter initial
display
Sets whether it is possible to edit using the OPX-2A. NOt Available
available
Show the speed on the OPX-2A with a sign or as an absolute value. avall\:::zttale Available
. . . Not .
JOG operation Set the operating speed of JOG operation. available Available
. The deceleration rate can be set when the actual speed for the output Not .
Speed monitor . . . Available
shaft of the geared motor is monitored. available
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APP-4-02

APP-5-00

Function/parameter list (position control mode)

_ ) 0: Disable

Manual operation . 0: Disable
and display 1: Enable
Manual operation JOG operating speed 1to 300 [r/min]
and display P 9sp
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4  Function/parameter list
(speed control mode)

. Standard Extended
Item Overview . . .
specification function
Control mode Set the control mode. Available Available
Set the speed command value via operation data No. 0 or 1 as an
analog setting (internal potentiometer VR1, external potentiometer or . .
9 9l P . p . Available Available
external DC voltage). Operation data Nos. 2 to 7 provide digital
settings.
. Not .
Set the speed command value per 1V of analog input voltage. . Available
available
. . Not .
Speed command Set the speed at which to clamp the analog input to zero. available Available
. Not .
Set the offset voltage for analog input. . Available
available
. . . Not .
Set whether or not to enable automatic offset for analog input signals. available Available
Set the speed command value via one of operation data Nos. 0 to 7 as Not Available
a digital setting. available
Set the torque limit value via operation data No. 0 or 1 as an analog
ing (i | i VR1, | i . .
setting (interna potentlomefcer externa potentu')met.er'or Available Available
external DC voltage). Operation data Nos. 2 to 7 provide digital
settings.
Set the torque limit value per 1V of analog input voltage Not Available
q P 91np 9¢ available
Torque limit Not
Set the offset voltage for analog input. . Available
available
. . . Not .
Set whether or not to enable automatic offset for analog input signals. available Available
Set the torque limit value via one of operation data Nos.0to 7 as a Not Available
digital setting. available
Set the acceleration/deceleration time via operation data No.0 or 1 as
an analog setting (internal potentiometer VR2). The acceleration time Available Available
and deceleration time are the same.
Acceleration . : -
. / . Set the acceleration time via one of operation data Nos.0to 7 as a Not .
deceleration time. . . . Available
digital setting. available
Set the deceleration time via one of operation data Nos.0to 7 as a Not Available
digital setting. available
Operation data . . . . .
selection Select one of operation data Nos. 0 to 7 using the MO to M2 inputs. Available Available
Toggle operation data No. 0 and No. 1 between analog setting and
digital setting. When this parameter is set to“1: Enable,” operation Not
Analog/digital selection | data Nos. 0 and 1 become analog settings, while Nos. 2 to 7 provide available Available
digital settings. When the parameter is set to “0: Disable," all operation
data numbers provide digital settings.
Motor rotation direction | Set the rotation direction of the motor. .Ot Available
available
Operation after . Not .
P . Set how the motor should operate after stopping. . Available
stopping available
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Analog speed command

APP-2-00 Analog gain 0to 5500 [r/min] 550
APP-2-01 Analog Analog speed command | ) 56 [1/min] 10
clamp
Analog speed command
APP-2-02 Analog —1.00to 1.00 [V] 0
offset voltage
Analog input signal 0: Disable
APP-2-06 gduzled automatic offset 1: Enable 0
rEv Operation data Operating speed 0 to 5500 [r/min] 0
APP-2-03 Analog Analog torque limit gain 0 to 300 [%] 30
APP-2-05 Analog Analog torque limit offset | _, 54 09 v 0
voltage
Analog input signal 0: Disable
APP-2-06 Analog automatic offset 1: Enable 0
trq Operation data Torque limit 0 to 300 [%] 0
tA Operation data Acceleration time 5 to 10,000 [ms / 1000 r/min] 100
td Operation data Deceleration time 51t0 10,000 [ms / 1000 r/min] 100
SyS-1-05 Operation Analog input signals 0: Disable 1
4 P g inputsig 1: Enable
. . L 0:+=CCW
SyS-1-07 Operation Motor rotation direction Tt = CW 1
Operation selection after 0: Free
SyS-1-02 Operation stopping in speed control 1- Servo lock 0

mode
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. Standard Extended
Item Overview . . .
specification function
. . Not .
Excite the motor to be ready for operation. ) Available
available
S-ON input Not
. . o .
Set the S-ON input logic. available Available
READY output When the motor becomes ready, the READY output will turn ON. Available Available
Forward/reverse Start operating in forward or reverse direction. Available Available
Stop the motor instantaneously. Available Available
Instantaneous stop . . Not .
Set the BRAKE input logic. . Available
available
The ZV output will turn ON when the detected speed drops into the Not .
. Available
speed range set by the zero speed output band. available
Z\V output N
Set the band within which the ZV output turns ON. .Ot Available
available
The VA output will turn ON .when the operating speed reaches the Available Available
speed range set by the attained speed output band.
VA output N
Set the band within which the VA output turns ON. .Ot Available
available
The MOVE output remains ON while the motor is operating. Available Available
Select the MOVE output Not Available
MOVE output put. available
. . Not .
Set the minimum ON time for the MOVE output. . Available
available
Release the electromagnetic brake and stop the motor excitation. The
FREE input motor output shaft becomes free. The deviation counter continues to Available Available
be reset while the FREE input is ON.
MBC output Output the timing at which to release the electromagnetic brake. aval\:lca:tble Available
Toraue limit enable Set the torque limit value in operation data. Use the MO to M2 inputs
. q to select a desired torque limit value from among the predefined Available Available
input .
settings.
TLC G The TLC'ou'tput will turn ON when the detected torque reaches the Available Available
torque limit value.
Output the ASG/BSG/ZSG1 (ZSG2) signals based on encoder feedback Available Available
pulses.
Set the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:
Encoder feedback Resolution = 1090 X (Encoder output electronic gear B / Encoder Not .
output output electronic gear A) available Available
P The calculated value should fall within the setting range specified
below:
Setting range: 100 to 10,000 P/R
Not .
Select the ZSG2 output. . Available
available
Alarm code When an alarm generates, a corresponding alarm code will be output Not Available
based on the READY output, TLC output and ZSG2/ZV output. available
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0: Contact A (normally open)

APP-1-00 Vo >-ON signal logic 1: Contact B (normally closed) 0
. . 0: Contact A (normally open)
APP-1-01 1/0 BRAKE signal logic 1: Contact B (normally closed) 1
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1:2V output 0
APP-1-06 1/0 Zero speed output band 1to 5500 [r/min] 10
APP-1-07 /0 Attained speed output 1 to 5500 [r/min] 30
band
0: WNG output
APP-1-02 1/0 Output signal selection 1 1: MOVE output 0
2: MBC output
Minimum ON time for
APP-1-08 1/0 MOVE signal 0 to 255 [ms] 5
0: WNG output
APP-1-02 1/0 Output signal selection 1 1: MOVE output 0
2: MBC output
SyS-0-02 Electronic gear S A GG S S 1to 1000 1
gear A
SyS-0-03 Electronic gear Encoder output electronic 1to 1000 1
gearB
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
APP-1-10 1/0 Alarm code output 0: Disable 0
1: Enable
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Function/parameter list (speed control mode)

. Standard Extended
Item Overview — .
specification function
Output a voltage according to the detected speed. Available Available
. . Not .
Set the maximum analog speed to be monitored. . Available
available
Analog speed monitor ) . Not .
Set the maximum voltage for monitored analog speed. . Available
available
. Not .
Set the offset value for monitored analog speed. . Available
available
Output a voltage according to the detected torque. Available Available
. . Not .
Set the maximum analog torque to be monitored. . Available
available
Analog torque monitor ) . Not .
Set the maximum voltage for monitored analog torque. ) Available
available
. Not .
Set the offset value for monitored analog torque. . Available
available
Set the gain tuning mode.
Automatic: The load inertial moment is estimated internally by the
driver. Simply set the mechanical rigidity, and the gain will be Not
Tuning mode selection | adjusted automatically. . Available
. A, L . available
Semi-auto: Set the mechanical rigidity and load inertial moment ratio,
and the gain will be adjusted automatically.
Manual: The customer must set the gain directly.
Set the percentage of the load inertial moment to the rotor inertial
Load inertial ratio moment of the motor. This ratio is set in semi-auto tuning or manual Not Available
setting turning. If the load inertial moment is equal to the rotor inertial available
moment, the load inertial ratio becomes 100%.
Mechanical rigidit . . . . - . .
. ' ngidity Set the gain adjustment level according to the mechanical rigidity. Available Available
setting switch
. R . . Not .
o Set whether or not to enable the mechanical rigidity setting switch. . Available
Mechanical rigidity available
selection o o . Not ,
Set the mechanical rigidity as a digital setting. . Available
available
Position loop Set the position loop proportional gain when manual tuning is Not Available
proportional gain performed. When the value is increased, the response will increase. available
Speed loop Set the speed loop proportional gain when manual tuning is Not Available
proportional gain performed. When the value is increased, the response will increase. available
Speed loop integral Set the speed loop integral time constant when manual tuning is Not .
. . s . Available
time constant performed. When the value is decreased, the response will increase. available
h feed-forward r hen manual tuning is performed. N .
el L e Se'Ft e s.peed eed-forwa d. ate.w en manual tuning is performed .ot Available
This setting allows the settling time to be shortened. available
Set the initial screen on the OPX-2A. In the position control mode, Not
the top screen of the monitor mode will become the initial display if . Available
. . available
the selected item cannot be displayed.
Data-setter initial
display
L . T Not .
Sets whether it is possible to edit using the OPX-2A. . Available
available
. . Not .
Show the speed on the OPX-2A with a sign or as an absolute value. available Available
. . . Not .
JOG operation Set the operating speed of JOG operation. available Available
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Analog speed monitor

APP-2-07 Analog . 1 to 6000 [r/min] 5500
maximum value
APP-2-08 Analog Analog speed monitor 1t010[V] 10
maximum voltage
APP-2-09 Analog Analog speed monitor ~1.00 t0 1.00 [V] 0
offset voltage
APP-2-10 Analog Analog torque monitor | 4 4 3¢ g 300
maximum value
APP-2-11 Analog Analog torque monitor | 4, 191y 10
maximum voltage
APP-2-12 Analog Analog torque monitor | _y 4414 1,00 v} 0
offset voltage
0: Automatic
APP-0-00 Gain Gain tuning mode selection | 1: Semi-auto 0
2: Manual
APP-0-01 Gain Load inertia moment ratio | 0 to 10,000 [%)] 500
APP-4-00 Function Mgchanlcal rigidity setting | O: Disable 1
switch 1: Enable
APP-0-02 Gain Mechanical rigidity setting | Oto 15 6
APP-0-03 Gain Position loop gain 1t0 200 [HZ] 10
APP-0-04 Gain Speed loop gain 1to 1000 [Hz] 50
APP-0-05 Gain speed loopintegraltime | 4 1 550§ (mg] 318
constant
APP-0-06 Gain Speed feed-forward rate 0to 100 [%] 0
0: Operating speed [r/min]
1: Position [steps]
2: Torque [%]
3: Estimated inertial moment ratio [%] N
. T, 4: Operation number -
Sys-1-07 Operation Data-setter initial display 5. Selected number 0 %
6: Tension [%] r__é"
7: Revolution counter [rev] g
8: Roll diameter [mm] n
9: Top screen of monitor mode o
Manual operation . 0: Disable
- and display Data setter edit 1: Enable !
Manual operation . 0: Signed
APP-5-02 and display Data setter speed display 1: Absolute value 0
APP-5-00 Manual operation JOG operating speed 1 to 300 [r/min] 30

and display
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The deceleration rate can be set when the actual speed for the output
shaft of the geared motor is monitored.

Speed monitor

Not
available

Available
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APP-4-05

Function

Deceleration rate of speed
monitor

1.0 to 100.0 1.0
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5 Function/parameter list
(torque control mode)

. Standard Extended
Item Overview . . .
specification function
Control mode Set the control mode. Available Available
Set the torque command value via operation data No. 0 or 1 as an
analog setting (internal potentiometer VR1, external potentiometer or . .
. ) . Available Available
external DC voltage). Operation data Nos. 2 to 7 provide digital
settings.
. Not .
Set the torque command value per 1V of analog input voltage. available Available
Torque command Not
Set the offset voltage for analog input. . Available
available
. . . Not .
Set whether or not to enable automatic offset for analog input signals. available Available
Set the torque command value via one of operation data Nos. 0 to 7 Not Available
as a digital setting. available
Set the speed limit value via operation data No. 0 or 1 as an analog
setting (internal potentiometer VR2, external potentiometer or . .
. ) . Available Available
external DC voltage). Operation data Nos. 2 to 7 provide digital
settings.
Set the speed limit value per 1V of analog input voltage. ’\.IOt Available
available
Speed limit Not
Set the offset voltage for analog input. . Available
available
. . . N .
Set whether or not to enable automatic offset for analog input signals. avaiI(:;)Ie Available
Set the speed limit value via one of operation data Nos.0to 7 as a Not Available
digital setting. available
Operation data . . . . .
seFI)ectit;n Select one of operation data Nos. 0 to 7 using the MO to M2 inputs. Available Available
Toggle operation data No. 0 and No. 1 between analog setting and
digital setting. When this parameter is set to “1: Enable,” operation Not
Analog/digital selection | data Nos. 0 and 1 become analog settings, while Nos. 2 to 7 provide available Available
digital settings. When the parameter is set to “0: Disable," all operation
data numbers provide digital settings.
. s T . Not .
Motor rotation direction | Set the direction in which motor torque generates. available Available
READY output When the motor becomes ready, the READY output will turn ON. Available Available
Forward/reverse Start ope.ratln.g in forward or reverse dl!'ectlon. With an analog setting, Available Available
the rotation direction changes depending on the voltage.
The MOVE output remains ON while the motor is operating. Available Available
Select the MOVE output. NOt Available
MOVE output available
- . Not .
Set the minimum ON time for the MOVE output. . Available
available
. Rel he el i k h itation. Th . .
FREE input elease the electromagnetic brake and stop the motor excitation. The Available Available

motor output shaft becomes free.
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Analog torque command

APP-2-03 Analog ) 0to 300 [%] 30
gain
APP-2-05 Analog Analog torque command |, ¢ 1 00 [v] 0
offset voltage
Analog input signal 0: Disable
APP-2-06 Analog automatic offset 1: Enable 0
trq Operation data Torque command 0 to 300 [%] 0
APP-2-00 Analog Analog speed limit gain 0 to 5500 [r/min] 550
APP-2-02 Analog Analog speed limit offset | _, ;14 00 v 0
voltage
Analog input signal 0: Disable
APP-2-06 Analog automatic offset 1: Enable 0
rEv Operation data Speed limit 0 to 5500 [r/min] 0
. . . 0: Disable
SyS-1-05 Operation Analog input signals 1: Enable 1
. . L 0:+=CCW
SyS-1-06 Operation Motor rotation direction Tt =CW 1
0: WNG output
APP-1-02 1/0 Output signal selection 1 1: MOVE output 0
2: MBC output
APP-1-08 /0 Minimum ON time for 0t0 255 [ms] 5

MOVE signal
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Function/parameter list (torque control mode)

Not

MBC output Output the timing at which to release the electromagnetic brake. available Available
Output the ASG/BSG/ZSG1 (ZSG2) signals based on encoder feedback Available Available
pulses.

Set the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:
Encoder feedback Resolution = 1090 X (Encoder output electronic gear B / Encoder Not .
- output electronic gear A) available Available
P The calculated value should fall within the setting range specified
below:
Setting range: 100 to 10,000 P/R
Not .
Select the ZSG2 output. . Available
available
The ZV output will turn ON when the detected speed drops into the Not .
. Available
speed range set by the zero speed output band. available

ZV output N
Set the band within which the ZV output turns ON. .Ot Available

available

Alarm code When an alarm generates, a corresponding alarm code will be output Not Available
based on the READY output, VLC output and ZSG2/ZV output. available
Output a voltage according to the detected speed. Available Available
Set the maximum analog speed to be monitored. NOt Available

available

Analog speed monitor . . Not )

Set the maximum voltage for monitored analog speed. . Available
available

Set the offset value for monitored analog speed. NOt Available
available

Output a voltage according to the detected torque. Available Available

Set the maximum analog torque to be monitored. NOt Available
available

Analog torque monitor . . Not .

Set the maximum voltage for monitored analog torque. . Available
available
Set the offset value for monitored analog torque. NOt Available
available
L Set the initial screen on the OPX-2A. In the torque control mode, the

Data-setter initial . . R . Not .

. top screen of the monitor mode will become the initial display if the . Available
display available

selected item cannot be displayed.
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0: WNG output

APP-1-02 1/0 Output signal selection 1 1: MOVE output 0
2: MBC output
SyS-0-02 Electronic gear Encoder output electronic 1to 1000 1
gear A
SyS-0-03 Electronic gear e ST 1to 1000 1
gear B
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 o 0
APP-1-06 1/0 Zero speed output band 1 to 5500 [r/min] 10
APP-1-10 1/0 Alarm code output GBIl 0
1: Enable
Analog speed monitor .
APP-2-07 Analog . 1 to 6000 [r/min] 5500
maximum value
APP-2-08 Analog Analog speed monitor 1t0 10[V] 10
maximum voltage
APP-2-09 Analog AT T ~1.00 to 1.00 [V] 0
offset voltage
APP-2-10 Analog AL T L 1 to 300 [%] 300
maximum value
APP-2-11 Analog Analog torgue monitor 1t0 10 [V] 10
maximum voltage
APP-2-12 Analog A TR el ~1.00t0 1.00 [V] 0
offset voltage
0: Operating speed [r/min]
1: Position [steps]
2:Torque [%]
3: Estimated inertial moment ratio [%]
SyS-1-07 Operation Data-setter initial display 4: Operation number 0

5. Selected number

6:Tension [%]

7: Revolution counter [rev]

8: Roll diameter [mm)]

9: Top screen of monitor mode
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6 Function/parameter list
(tension control mode)

. Standard Extended
Item Overview . . .
specification function
Control mode Set the control mode. Available Available
Select the tension control mode.
Simple: The tension is controlled at a constant level when the feed
rate is constant during winding operation, etc.
High function I: The current winding (unwinding) diameter is
calculated automatically based on the initial diameter, material Not
Tension control mode thickness and final diameter. The tension is controlled at a constant available Available
level regardless of the operating speed.
High function II: In addition to the control in high function mode |, the
load inertial moment is calculated internally by the driver based on
the material inertial moment and core inertial moment. The tension is
controlled at a constant level even during acceleration/deceleration.
Set the tension command value via operation data No. 0 or 1 as an
nal ing (internal ntiometer VR1, external ntiometer or . .
analog setting (interna potel tiomete , externa Pote .t.o etero Available Available
external DC voltage). Operation data Nos. 2 to 7 provide digital
settings.
. . Not .
Set the tension command value per 1V of analog input voltage. available Available
Tension command
. Not .
Set the offset voltage for analog input. . Available
available
. . . N .
Set whether or not to enable automatic offset for analog input signals. avaigiale Available
Set the tension command value via one of operation data Nos. 0 to 7 Not Available
as a digital setting. available
Set the speed limit value via operation data No. 0 or 1 as an analog
setting (internal potentiometer VR2, external potentiometer or . .
9l P . P ) . Available Available
external DC voltage). Operation data Nos. 2 to 7 provide digital
settings.
Set the speed limit value per 1V of analog input voltage. NOt Available
available
Speed limit Not
Set the offset voltage for analog input. . Available
available
. . . Not .
Set whether or not to enable automatic offset for analog input signals. available Available
Set the speed limit value via one of operation data Nos.0to 7 as a Not Available
digital setting. available
Set the change in radius (material thickness) per one revolution of the Not
Material thickness winding (unwinding) shaft in high function mode I or high function available Available
mode Il
s Set the material diameter at the start of winding or unwinding in high Not .
Initial diameter . . . . Available
function mode | or high function mode II. available
. . Set the material diameter at the end of winding or unwinding in high Not .
Maximum diameter . . . . Available
function mode | or high function mode Il available
Material inertial Set the inertial moment corresponding to the maximum material Not .
. - . ; . . Available
moment diameter in high function mode | or high function mode II. available
. . Set the inertial moment of the core around which material is set, in Not .
Core inertial moment . . . Available
high function mode II. available
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Tension control mode

0: Simple

SyS-1-03 Operation selection 1: High function | 0
2: High function Il
Analog tension command
APP-2-04 Analog a6l 0 to 100 [%] 10
APP-2-05 Analog Analog tension command | _, 544 00 v 0
offset voltage
Analog input signal 0: Disable
APP-2-06 Analog automatic offset 1: Enable 0
tEn Operation data Tension command 0to 100 [%] 0
APP-2-00 Analog Analog speed limit gain 0to 5500 [r/min] 550
APP-2-02 Analog AR IERES | g eoce 0 6o 0
voltage
Analog input signal 0: Disable
APP-2-06 Analog automatic offset 1: Enable 0
rEv Operation data Speed limit 0 to 5500 [r/min] 0
dt Operation data Material thickness 1 to 5000 [um] 50
din Operation data Initial diameter 1 to 1000 [mm] 500
dPK Operation data Final diameter 1to 1000 [mm] 1000
JL Operation data Material inertia moment 0 t0 99999.99 [x 10—4 kgm2] 0
Jc Operation data Core inertia moment 0 t0 99999.99 [x 10—4 kgm?2] 0
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. Standard Extended
Item Overview — .
specification function

Taper settin Reduce the tension according to the change in the roll diameter to Not Available

P 9 prevent excessively tight winding, in high function mode II. available

Decgleranon rate of Set the ratio of the motor shaft speed and the winding shaft speed. NOt Available

tension control available

i{fee;;t;cr)‘n L Select one of operation data Nos. 0 to 7 using the MO to M2 inputs. Available Available
Toggle operation data No. 0 and No. 1 between analog setting and
digital setting. When this parameter is set to“1: Enable,” operation Not

Analog/digital selection | data Nos. 0 and 1 become analog settings, while Nos. 2 to 7 provide . Available

i . . P ” . available
digital settings. When the parameter is set to “0: Disable," all operation
data numbers provide digital settings.

READY output When the motor becomes ready, the READY output will turn ON. Available Available

Forward/reverse Start operating in forward or reverse direction. Available Available
The ZV output will turn ON when the detected speed drops into the Not .

. Available
speed range set by the zero speed output band. available

Z\V output N
Set the band within which the ZV output turns ON. ,Ot Available

available

Acceleration/ Set the correction filter time constant for acceleration/deceleration in Not

deceleration correction | high function mode Il. Increase the value if vibration occurs when the available Available

filter motor accelerates/decelerates during winding operation.

Friction torque Correct the torque load based on the friction of mechanical parts in Not

. q high function mode | or high function mode Il. The value is based on . Available
correction L . available
the torque detected during idle operation.

W-RESET input Reset the roll diameter of the winding shaft to the initial value. Available Available
Output the ASG/BSG/ZSG1 (ZSG2) signals based on encoder feedback Available Available
pulses.

Set the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:

Encoder feedback Resolution = 1090 X (Encoder output electronic gear B / Encoder Not .

output output electronic gear A) available Available

P The calculated value should fall within the setting range specified
below:
Setting range: 100 to 10,000 P/R
Not .
Select the ZSG2 output. . Available
available

Alarm code When an alarm generates, a corresponding alarm code will be output Not Available
based on the READY output, VLC output and ZSG2/ZV output. available
Output a voltage according to the detected speed. Available Available
Set the maximum analog speed to be monitored. NOt Available

available

Analog speed monitor . . Not .

Set the maximum voltage for monitored analog speed. . Available
available

. Not .

Set the offset value for monitored analog speed. . Available
available

Output a voltage according to the detected torque. Available Available

Set the maximum analog torque to be monitored. NOt Available
available

Analog torque monitor . . Not .

Set the maximum voltage for monitored analog torque. . Available
available
. Not .
Set the offset value for monitored analog torque. . Available
available
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tEP Operation data Taper setting 0 to 100 [%] 100

SyS-1-04 Operation Deceleration rate of tension |, 16000 10
control

SyS-1-05 Operation Analog input signals 0: Disable 1

4 P ginputsig 1: Enable
. . 0: ZSG2 output

APP-1-03 1/0 Output signal selection 2 . Y G 0

APP-1-06 1/0 Zero speed output band 1 to 5500 [r/min] 10

APP-4-03 Function Acceleration/deceleration | 15, 500 fg) 100
correction filter

APP-4-04 Function Frictional torque correction | 0 to 50 [%)] 0

SyS-0-02 Electronic gear Encoder output electronic 1to 1000 1
gear A

SyS-0-03 Electronic gear Encoder output electronic 1to 1000 1
gearB

. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
APP-1-10 1/0 Alarm code output 0: Disable 0
1: Enable

Analog speed monitor .

APP-2-07 Analog . 1 to 6000[r/min] 5500
maximum value

APP-2-08 Analog G e I 1t0 10 [V] 10
maximum voltage

APP-2-09 Analog Analog speed monitor ~1.00t0 1.00 [V] 0
offset voltage

APP-2-10 Analog Analog torque monitor 1 to 300 [%] 300
maximum value

APP-2-11 Analog Analog torque monitor 1t010[V] 10
maximum voltage

APP-2-12 Analog Analog torque monitor ~1.00t0 1.00 [V] 0

offset voltage
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Select the MOVE output. NOt Available
available

Release the electromagnetic brake and stop the motor excitation. The

Available Available
motor output shaft becomes free.

FREE input

Motor rotation direction | Set the direction in which motor torque generates. avail?a tble Available
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APP-1-02 1/0

. . L 0:+=CCW
Sys-1 _06

Output signal selection 1

0: WNG output
1: MOVE output
2: MBC output
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7 Alarm list

Item

Overview/condition

When an alarm generates, the ALARM LED on the front face of the driver

A'am? check LED indicator will blink. The number of times the LED blinks varies depending on the
function

content of the alarm.
ALM output ALM output This signal will be output when an alarm generates.

Alarm code output

Alarm code output (ALO to
AL2 output)

This alarm is used to allow the programmable controller to detect the
content of each alarm that has generated.

Alarm code output enable/
disable setting

Enable alarm code output if you want alarm codes to be output.

Alarm reset

Power cycle/reconnection

Cycle the power to reset alarms.

ALM-RST input

Input the ALM-RST signal to reset alarms.

Alarm detection
condition setting

Excessive position deviation
alarm

Set the condition under which an excessive position deviation alarm
generates, as an amount of rotation of the motor shaft.

Descriptions of
alarms

Overheat protection

The internal temperature of the driver exceeded approx. 85 °C (185 °F).

Motor overheat generation

The motor temperature reached approx. 85 °C (185 °F).

Overload

A load exceeding the rated torque was applied.

Overspeed

The detected motor speed exceeded 6000 r/min.

Command pulse error

The command pulse frequency exceeded the specified value.

Regeneration unit overheat

e The regeneration unit is not connected correctly.
¢ The regeneration unit is overheating.

Overvoltage protection

¢ 200-230 VAC was applied to a product specified for 100-150 VAC.

o A large inertial load was stopped abruptly, or up/down operation was
performed without connecting a regeneration unit.

e The regeneration unit is not connected correctly.

e The DC voltage of the main power supply became approx. 400V or
higher.

Main power supply error

The motor was started when the main power was cut off.

Undervoltage

The main power was cut off momentarily or the voltage became low.

Excessive position deviation

e The deviation between the command position and actual position at
the motor output shaft exceeded the value set in the excessive position
deviation alarm parameter. (Initial value: 10 rev)

e The load is large or the acceleration/deceleration time is short.

Overcurrent protection

The motor, cable or driver output circuit was shorted.

Position range error

e The command position exceeded the coordinate control range
(—-2,147,483,648 to 2,147,483,647).

¢ The multi-rotation data for internal encoder coordinates exceeded the
coordinate control range (—32,768 to 32,767).(This alarm generates
when the absolute system function is used in the position control
mode.)

Absolute position loss

e The power was turned on for the first time after connecting the battery.

e No battery is connected, the battery cable is disconnected, or the
battery has been consumed.

e The encoder cable came off.
e The position range error alarm was reset.

(This alarm generates when the absolute system function is used in the
position control mode.)

ABS not supported

The battery was detected when the absolute function was disabled in the
position control mode.
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Available Available - - - _
Available Available - = - _

NOt Available - - - _
available

NOt Available APP-1-10 Alarm code output TGPl 0: Disable
available 1: Enable
Available Available - - - _
Available Available - = - _

Not Available APP-3-00 Excessive position 1to 1000 [rev] 10
available deviation alarm
Available Available - = — _
Available Available - - — _
Available Available - = — _
Available Available - - — _
Available Available - - - _
Available Available - - — _
Available Available - = - _
Available Available - - — _
Available Available - = — _
Available Available - - — _
Available Available - = - _
Available Available - - — _
Available Available - = — _
Available Available - - - _
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Descriptions of
alarms

No battery

No battery was detected or the battery cable was disconnected when the
absolute function was enabled.

Electronic gear setting error

The power was turned on when the resolution set by the electronic gear
and encoder output electronic gear was outside the specified range.

Sensor error during
operation

An encoder error was detected during operation.

Encoder communication
error

A communication error occurred between the driver and encoder.

Sensor error during
initialization

An encoder error was detected when the power was turned on.

Rotor rotation during

The motor output shaft rotated by 1/40th of a revolution during the

initialization initialization following a power on.

Encoder EEPROM error Data stored in the encoder communication circuit was damaged.
Motor combination error A motor not supported by the driver is connected.

EEPROM error Data stored in the driver was damaged.

CPU error CPU malfunctioned.
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Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available

Available
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8 Warnings list

Item

Overview/condition

Warning check
function

WNG output

When a warning generates, the WNG output will turn ON.

Warning detection
condition setting

Excessive position deviation
warning

Set the condition under which an excessive position deviation warning
generates, as an amount of rotation of the motor shaft.

Overvoltage warning

Set the voltage at which an overvoltage warning generates.

Undervoltage warning

Set the voltage at which an undervoltage warning generates.

Overheat warning

Set the temperature at which an overheat warning generates.

Overload warning

Set the condition under which an overload warning generates.

Overspeed warning

Set the speed at which an overspeed warning generates.

Descriptions of
warnings

Excessive position deviation

e The deviation between the command position and actual position at
the motor output shaft exceeded the value set in the excessive position
deviation warning parameter. (Initial value: 9 rev)

e The load is large or the acceleration/deceleration time is short.

Overheat

The internal temperature of the driver exceeded the value set in the
overheat warning parameter. [Initial value: 80 °C (176 °F)]

Overvoltage

o The voltage of the main power supply exceeded the value set in the
overvoltage warning parameter. (Initial value: 390 V)

e A large inertial load was stopped abruptly, or up/down operation was
performed without connecting a regeneration unit.

Main power supply

The S-ON input was turned ON when the main power was cut off.

Undervoltage

e The DC voltage of the main power supply became lower than the value
set in the undervoltage warning parameter. (Initial value: 125 V)

o The main power was cut off momentarily or the voltage became low.

Low battery voltage

The battery discharged and its voltage dropped to 3.2V or below.

e The generated torque exceeded the value set in the overload warning

Overload parameter. (Initial value: 90%)
e The load is large or the acceleration/deceleration time is short.
The detected motor speed exceeded the value set in the overspeed
Overspeed

warning parameter. (Initial value: 5800 r/min)

Absolute position loss

The battery or encoder was disconnected.

Electronic gear setting error

The resolution set by the electronic gear and encoder output electronic
gear became outside the specified range.
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0: WNG output

Available Available APP-1-02 Output signal selection 1 1: MOVE output 0
2: MBC output

Not Available APP-3-01 Excessive position deviation | 1, 1500 [rey] 9
available warning

NOt Available APP-3-02 Overvoltage warning 320to 400 [V] 390
available

NOt Available APP-3-03 Undervoltage warning 120to 280 [V] 125
available

Not . . 40 to 85 [°C]
available Available APP-3-04 Overheat warning (104 to 185 °F) 80

NOt Available APP-3-05 Overload warning 1 to 100 [%] 90
available

NOt Available APP-3-06 Overspeed warning 1 to 6000 [r/min] 5800
available
Available Available - = — _
Available Available - - - _
Available Available - = - _
Available Available - - — _
Available Available - = — _
Available Available - - — _
Available Available - = - _
Available Available - - - _
Available Available - = - _
Available Available - - — _
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