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Thank you for purchasing an Oriental Motor product.

This Manual describes product handling procedures and safety precautions.
e Please read it thoroughly to ensure safe operation.

o Always keep the manual where it is readily available.
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Introduction

1 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 is designed and manufactured to be incorporated in general industrial
equipment. Oriental Motor Co., Ltd. is not responsible for any compensation for damage caused through failure to
observe this warning.
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Overview of the product

Overview of the product

The tuning-free AC servo motor NX Series 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 our support software MEXEO2 or 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
w
o,
o
™
c
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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.

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

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

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

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

The driver automatically controls the electromagnetic brake, all you need is to connect a 24 VDC power supply and
the electromagnetic brake will operate. The timings of control signal inputs or the troublesome ladder logic design
can be saved.

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 our battery BATO1A 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 MEXEO2 or the OPX-2A, 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

— . .
Regeneration resistor *3 PC in which the MEXEO2
If vertical drive (gravitational operation) such as . %
elevating applications is performed or if sudden has been installed. *2 OPX-2A "3
start-stop operation of a large inertia is repeated |
frequently, connect the regeneration resistor. =
® o
24 VDC power supply
Be sure to connect a 24 VDC power
supply if the motor is equipped with
an electromagnetic brake.
Connect to CN1
Connect to CN4
5 _ Cable for encoder *1
(
Thermostat output <
©) | Connect to CN5
Connect to CN2 ﬁ o \\ Analog I/Os *4
O Connect an external
L ( % (|l | Connect to CN6 potentiometer or
:) external DC voltage.
N Connectto CN3 "Igg | Pulse generator or
Regeneration resistor [ | programmable controller
q Connect to CN7
7 (
Cable for motor *1 J
Connect to CN10 :l
Grounding Battery BATO1A *3
L Connect this battery if you
\_ want to operate the driver
in the position control mode
using the absolute system
function.
( : — —/

Power supply
Use the power
supply within the
rated voltage
range.

Circuit breaker or
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.

Noise filter

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

—

)

*1 These cables are provided as our products. These cables are included with the product or sold separately.
*2 The PC must be supplied by the customer. Use our communication cable for the support software CCO5IF-USB
when connecting the PC and driver.

*3 These products are provided as our accessories.
*4 A set of the CN6 connector and variable resistors is provided as our products.

|0
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Safety precautions

Safety precautions

The precautions described below are intended to ensure the safe and correct use of the product, and to prevent the
customer and others from exposure to the risk of injury. Use the product only after carefully reading and fully
understanding these instructions.

ﬁ WARN I NG Handling the product without observing the instructions that accompany a “WARNING”
symbol may result in serious injury or death.

c 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
A\ 4 should observe to ensure the safe use of the product.

/A\WARNING

General

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

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

e Do not transport, install, connect or inspect the product while the power is supplied. Always turn the power off
before carrying out these operations. Failure to do so may result in electric shock.

o Take measures to keep the moving part in position if the product is used in vertical operations such as elevating
equipment. 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 an alarm is generated in the driver (any of the driver’s protective functions is triggered), take measures to
hold the moving part in a specific position since the motor stops and loses its holding torque. Failure to do so may
result in injury or damage to equipment.

e When an alarm is generated in the driver (any of the driver’s protective functions is triggered), remove the cause
before clearing the alarm (protective 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 Be sure to ground the motor and driver as they are Class | equipment. Failure to do so may result in electric shock.
e Install the motor and the driver inside an enclosure. Failure to do so may result in electric shock or injury.

Connection

o Always keep the power supply voltage of the driver within the specified range. Failure to do so may result in fire or
electric shock.

e Connect the cables securely according to the wiring diagram. Failure to do so may result in fire or electric shock.

e Do not forcibly bend, pull, or pinch the cable. Doing so may result in fire or electric shock.

Operation

o Turn off the driver power supply in the event of a power failure. Otherwise, the motor may suddenly start when the
power is restored, causing injury or damage to equipment.

o Take safety measures to protect against momentary voltage drops. Failure to do so may cause the motor to stop or
reduce the holding force or rotational torque, resulting in injury or damage to equipment.

e Do not remove the motor excitation during operation. Doing so may cause the motor to stop and lose the holding
force, resulting 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. Turn off the power to check the CHARGE LED being turned off before starting connection or
inspection. Failure to do so may result in electric shock.




Safety precautions

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 Oriental Motor sales office from which you purchased the product.

/N\CAUTION

General
e Do not use the motor and the driver beyond its specifications. Doing so may result in electric shock, injury, or

damage to equipment.

Keep your fingers and objects out of the openings in the motor and the driver. Failure to do so may result in fire,

electric shock, or injury.

Do not touch the motor and driver during operation or immediately after stopping. The surface is hot, and this
may cause a skin burn(s).

Transportation

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

Installation

Provide a cover over the rotating parts (output shaft) of the motor to prevent injury.
Do not leave anything around the motor and the driver that would obstruct ventilation. Doing so may result in
damage to equipment.

Connection

The data edit connector (CN4) and the analog I/O connector (CN6) on the driver are not electrically 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.

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.
Before supplying power to the driver, turn all input signals to the driver to OFF. Otherwise, the motor may suddenly
start when the power is turned on, leading to 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 moving part manually, put the motor into a non-excitation state. Continuing the work while the

motor is in an excitation state may result in injury.

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.

When an abnormal condition has occurred, immediately stop operation to turn off the driver power supply. Failure
to do so may result in fire, electric shock or injury.

The motor surface temperature may exceed 70 °C (158 °F), even under normal operating

conditions. If the operator is allowed to approach the motor in operation, affix a warning label &
shown in the figure on a conspicuous position. Failure to do so may result in a skin burn(s).

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

Maintenance and inspection

Do not touch the terminals while conducting the insulation resistance measurement or dielectric strength test.
Doing so may cause electric shock.

Disposal

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 damage to equipment.

Do not recharge .
—
w
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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.

¢ 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.

o 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 chapter covers restrictions and requirements the user should consider when using the product.

Be sure to use our cable to connect the motor and driver.
Check the cable models on p.216

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

Conducting the insulation resistance measurement or dielectric strength test with the motor and driver connected
may result in damage to the product.

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

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

Do not use the electromagnetic brake for braking 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 example, which have high-frequency signal protection:

Mitsubishi Electric Corporation: NV Series

Noise elimination measures
Refer to “1-7 Installing and wiring in compliance with EMC Directive” on p.43 for noise elimination measures.

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 non-volatile memory

Do not turn off the main power supply or 24 VDC power supply while writing the data to the non-volatile memory,
and also do not turn off for 5 seconds after the completion of writing the data. Doing so may abort writing the data
and cause an EEPROM error alarm to generate. The non-volatile memory can be rewritten approximately 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 MEXEO2 or the OPX-2A.

If vertical drive (gravitational operation) such as elevator applications is performed or if sudden start-
stop operation of a large inertia is repeated frequently, connect our regeneration resistor.

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 inertia. If any of these operations must be
performed, use our regeneration resistor. Check the model names on p.222
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Note on connecting a power supply whose positive terminal is grounded

The data edit connector (CN4) and the analog I/O connector (CN6) on the driver are not electrically 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 output shaft or the encoder.

Applying a strong impact on the 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. % 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.

Notes when the connection cable is used
Note the following points when our cable is used.

When inserting the connector

Hold the connector main body, and insert it in straight securely. ><
Inserting the connector in an inclined state may result in damage to

terminals or a connection failure. v
o -
0

When pulling out the connector

Pull out the connector in straight while releasing the lock part of the connector. Pulling out the connector with
holding the cable may result in damage to the connector.

Bending radius of cable

Use the cable in a state where the bending radius of the cable is more Do not bend the
than six times of the cable diameter. lead wires part
Do not bend the lead wires part or fix it with a clamp. Doing so may \ -

cause damage to the connector.

N

More than 6 times of
cable diameter




Precautions for use

How to fix the cable
Fix the cable near the connectors at two places as shown in the figure or fix it with a wide clamp to take measures to
prevent stress from being applied to the connectors.

In the case of a flexible cable,

this area is a movable range.

Fixing at two places

0
o
il

Driver

I Do not bend the lead wires :E| .
w
o
o
-
)
c
(%]
)

;:| part or fix with a clamp

Motor Fixing at two places
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6 General specifications

B Motor specifications

P65 *

0 to +40 °C (+32 to +104 °F) (non-freezing)
85 % or less (non-condensing)

Up to 1,000 m (3,300 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 3,000 m (10,000 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 3,000 m (10,000 ft.) above sea level

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

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

B Driver specifications

1P20

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

Up to 1,000 m (3,300 ft.) above sea level

No corrosive gas, dust, water or oil

—25to +70 °C (=13 to +158 °F) (non-freezing)
85 % or less (non-condensing)

Up to 3,000 m (10,000 ft.) above sea level

No corrosive gas, dust, water or oil

—25 to +70 °C (—13 to +158 °F) (non-freezing)
85 % or less (non-condensing)

Up to 3,000 m (10,000 ft.) above sea level

No corrosive gas, dust, water or oil

e Maximum Surrounding Air Temperature +40 to +50 °C (+104 to +122 °F). When the surrounding air
temperature exceeds +40 °C (+104 °F), continuous motor output power shall be within the
derating curve. (NXD20-A and NXD20-C)

e Maximum Surrounding Air Temperature +50 °C (+122 °F). When the surrounding air temperature
exceeds +45 °C (+113 °F), continuous motor output power shall be within the derating curve.
(NXD75-S)




General specifications

B Battery specifications

Lithium thionyl chloride batteries

Approximately 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) .
* At an ambient temperature of 20 °C (68 °F)
o
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o
=
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B Derating curve for continuous motor output

® Rated output: 100 W
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Regulations and standards

7

Regulations and standards

7-1

UL Standards, CSA Standards

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

7-2 CE Marking

This product is affixed with the mark under the following directives.

B Low Voltage Directive

. The driver is not provided with the motor overtemperature protection specified in UL and CSA Standards.
w
o,
o
-
)
c
(%]
m

® Installation conditions

Item Motor Driver

Overvoltage category Il Il

Pollution degree 3 2
Degree of protection P65 1P20
Protection against electric shock Class | Class |

This product cannot be used in IT power distribution systems.

Isolate the motor cable, the power supply cable and other drive cables from the signal cables by means of double
insulation.

The temperature of the driver’s heat sink may exceed 90 °C (194 °F) depending on the driving condition. Observe
the followings.

- Be sure to perform test operation and check the driver temperature.

- Do not use the driver near combustibles.

- Do not touch the driver while operating.

Use a circuit breaker conforming to EN or IEC Standards.

The driver is not provided with the motor overtemperature protection specified in EN Standards.

e The driver is provided with the electronic motor overload protection specified in EN Standards. Refer to p.208 for

the overload alarm detection time.

The driver is provided with the electronic motor overload protection, but is not provided with the
thermal memory retention function and the speed sensitive function.

The driver is not provided with the ground fault protection circuit. Wire the product in accordance with “Example

of wiring to power supply considering ground fault protection” on p.21. Also observe the followings.

- Earth leakage breaker: Rated sensitivity current 30 mA

- When connecting to a power supply of Overvoltage category lll, use an insulation transformer to ground its
secondary side (N for single-phase, neutral point for three-phase).

- Fault loop impedance: Equal to or less than the value in table

Power supply specifications of driver Fault loop impedance
Single-phase 100-115 VAC 500 Q

Single-phase 200-230 VAC
Three-phase 200-230 VAC

1,000 Q




Regulations and standards

® Example of wiring to power supply considering ground fault protection
Single-phase 100-115 VAC, Single-phase 200-230 VAC

e TN power distribution
systems

Earth leakage
breaker

e TT power distribution
systems

Earth leakage
breaker

~ Grounding

Three-phase 200-230 VAC

e TN power distribution

| |
systems § :g !
| |
|
I ! O L J; g)—() L1

_____ |
§ I/g
|
@c :\ O L2 O Earth leakage O——Q L2

breaker Driver

®)

7 7 K ’\E j) () L3

PE

|
systems i :g
l
[N TP A~ Y
(
l
@C l O L2 O Earth leakage O——Q 12
1\
\

breaker Driver

E \
|

Grounding — TN T 7C
Fault loop

e TT power distribution [
o L1 \,I; ;I: OL1

O
II
|
|
|
:_
|
|
|
|
|
|
|
|
|

“— Grounding
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Regulations and standards

B EMC Directive

This product is conducted EMC testing under the conditions specified in “Example of installation and wiring” on

p.44.

The conformance of your mechanical equipment to the EMC Directive will vary depending on such factors as the
control system equipment used with this product, configuration of electrical parts, wiring, and layout. It therefore
must be verified through conducting EMC testing in a state where all parts including this product have been installed
in the equipment.

ACAUTION This equipment is not intended for use in residential environments nor for use on a low-
voltage public network supplied in residential premises, and it may not provide
adequate protection to radio reception interference in such environments.

RoHS Directive

This product does not contain the substances exceeding the restriction values.

| 22



Preparation

8 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 Oriental Motor sales
office from which you purchased the product.

® Motor

e Motor 1 unit

o Parallel key 1 pc.*1
e Cable for motor 1 pc.*2
e Cable for encoder 1 pc.*2
e Cable for electromagnetic brake 1pc*3
e Instructions and Precautions for Safe Use 1 copy
e APPENDIX UL Standards and CSA Standards for NX Series........ 1 copy

*1 Included with geared types.
*2 Included with motor and driver packages.
*3 Included with electromagnetic brake motor and driver packages.

® Driver
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 Instructions and Precautions for Safe Use 1 copy

Included connector model

The CN7 connector is made by either of two manufacturers, 3M Company and Molex Incorporated.
About each connector (CN2, CN3, CN7), either one of two connectors is included with a product. Check the
manufacturer name with the connector case.

Type

Model number (Manufacturer)

CN1 connector

MC1,5/6-STF-3,5 (PHOENIX CONTACT GmbH & Co. KG)

CN2 connector

721-203 (WAGO Corporation)

CN3 connector

721-207 (WAGO Corporation)

CN7 connector

Case: 10336-52A0-008 (3M Company)
Connector: 10136-3000PE (3M Company)

or

Case: 54331-1361 (Molex Incorporated)
Connector: 54306-3619 (Molex Incorporated)

23



Preparation

8-2 How to identify the product model (motor and driver package)

Verify the model name of the motor and driver package against the model name shown on the package label.

NX 6 10A A-PS5 -3

1 2 3 4 5 6 7 8

Series name NX: NX Series

4:42 mm (1.65in.)
6:60 mm (2.36in.)
8:80 mm (3.15in.) [PJ geard type]
9:85mm (3.35in.)

[90 mm (3.54 in.) for PS geard type]
10: 104 mm (4.09 in.) [PJ geard type]

5:50W

10: 100 W
Output 20: 200W
40:400W
75:750 W

A: Standard type
M: With electromagnetic brake

A: Single-phase 100-115V
Power supply input C: Single-phase/Three-phase 200-230V
S: Three-phase200-230V

PS: PS geared
J: PJ geared

Motor frame size

Shape

Type of gear

Gear ratio

Length of included cable

8-3 How to identify the product model (individual model)

Check the model name of the motor and driver against the model name shown on the nameplate.
Refer to “8-4 Information about nameplate” on p.25 for how to identify the nameplate.

H Motor
NXM 6 10 A - PS 5
1 2 3 4 5 6
Series name NXM: NX Series motor

4:42 mm (1.65in.)
6:60 mm (2.36in.)
8:80 mm (3.15in.) [PJ geard type]
9:85mm (3.35in.)

[90 mm (3.54 in.) for PS geard type]
10: 104 mm (4.09 in.) [PJ geard type]

5:50W

10: 100 W
Output 20: 200W
40:400W
75:750 W

A: Standard type

Motor frame size

Shape M: With electromagnetic brake
PS: PS geared

Type of gear J: PJ geared

Gear ratio

| 24



W Driver
NXD 20 - A
2 3
1 Series name NXD: NX Series driver
i oo 751750

A: Single-phase 100-115V

3 Power supply input | C:Single-phase/Three-phase 200-230V

S: Three-phase200-230V

8-4 Information about nameplate

The figure shows an example.

Preparation

The position describing the information may vary depending on the product.

B Motor

Motor model
Orientalmolor

Motor P/N NXM410A 144V 3PH 1.12A

Specifications 100W 150Hz 3000¢min 0.318N-m
INS.Class B(S4) Amb.40°'C_TE

YO8 0123456
ORremTAoMOTOR COTTTo.
MADE IN JAPAN

Serial number Manufacturing date
B Driver
AC SERVO MOTOR DRIVER
MODEL
Driver model — NXDXX-X

Input specifications —>INPUT 200-230V ~ 50/60Hz 2.8A
200-230V 3~ 50/60Hz 1.6A
24V=—==CLASS 2 0.8A(Control)
Output specifications —>OUTPUT  0-152V 3~ 0-300Hz 1.8A 200W
IP20

Y06 0123456 @ 5%
OmerTAT MOTOR COTEFET = %%

TOKYO 110-8536 JAPAN
MADE IN JAPAN

Serial number Manufacturing date
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Combinations of motors and drivers

8-5

The box () in the model name 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-0O0 NXM45A NXD20-A NX45MA-O NXM45M NXD20-A
NX45AC-0O NXM45A NXD20-C NX45MC-O 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- NXM620M NXD20-A
; NX620AC-O NXM620A NXD20-C NX620MC-0O NXM620M NXD20-C
gh NX640AS-O NXM640A NXD75-S NX640MS-O0 NXMé640M NXD75-S
o NX975AS-0 NXM975A NXD75-S NX975MS-0 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-PS10-00 NXM65A-PS10 NX65MA-PS10-0 NXM65M-PS10
NX65AA-PS25-0 NXM65A-PS25 NX65MA-PS25-00 NXM65M-PS25
NX610AA-PS5-00 NXM610A-PS5 NX610MA-PS5-0 NXM610M-PS5
NX610AA-PS10-00 | NXM610A-PS10 NXD20-A NX610MA-PS10-10 NXM610M-PS10 NXD20-A
NX610AA-PS25-00 | NXM610A-PS25 NX610MA-PS25-00 NXM610M-PS25
NX920AA-PS5-00 NXM920A-PS5 NX920MA-PS5-1 NXM920M-PS5
NX920AA-PS10-00 | NXM920A-PS10 NX920MA-PS10-00 NXM920M-PS10
NX920AA-PS25-00 | NXM920A-PS25 NX920MA-PS25-0 NXM920M-PS25
NX65AC-PS5-0 NXM65A-PS5 NX65MC-PS5-00 NXM65M-PS5
NX65AC-PS10-0 NXM65A-PS10 NX65MC-PS10-0 NXM65M-PS10
NX65AC-PS25-0 NXM65A-PS25 NX65MC-PS25-00 NXM65M-PS25
NX610AC-PS5-01 NXM610A-PS5 NX610MC-PS5-0 NXM610M-PS5
NX610AC-PS10-00 | NXM610A-PS10 NXD20-C NX610MC-PS10-00 NXM610M-PS10 NXD20-C
NX610AC-PS25-00 | NXMé610A-PS25 NX610MC-PS25-00 NXM610M-PS25
NX920AC-PS5-0 NXM920A-PS5 NX920MC-PS5-0 NXM920M-PS5
NX920AC-PS10-00 | NXM920A-PS10 NX920MC-PS10-0O NXM920M-PS10
NX920AC-PS25-00 | NXM920A-PS25 NX920MC-PS25-0 NXM920M-PS25
NX940AS-PS5-00 NXM940A-PS5 NX940MS-PS5-00 NXM940M-PS5
NX940AS-PS10-0O0 | NXM940A-PS10 NXD75-S NX940MS-PS10-0O0 NXM940M-PS10 NXD75-S
NX940AS-PS25-00 | NXM940A-PS25 NX940MS-PS25-0O0 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-J5-0 NXM810A-J5 NX810MA-J5-01 NXM810M-J5
NX810AA-J10-00 NXM810A-J10 NX810MA-J10-00 NXM810M-J10
NX810AA-J25-00 NXM810A-J25 NX810MA-J25-00 NXM810M-J25
NXD20-A NXD20-A
NX820AA-J5-00 NXM820A-J5 NX820MA-J5-0 NXM820M-1J5
NX820AA-J10-00 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-15
NX810AC-J10-00 NXM810A-J10 NX810MC-J10-0 NXM810M-J10
NX810AC-J25-0 NXM810A-J25 NX810MC-J25-0 NXM810M-J25 -
NXD20-C NXD20-C w
NX820AC-J5-0 NXM820A-J5 NX820MC-J5-00 NXM820M-1J5 D
=
NX820AC-J10-0 NXM820A-J10 NX820MC-J10-0 NXM820M-J10 Q
NX820AC-J25-0 NXM820A-J25 NX820MC-J25-0 NXM820M-J25 g
NX1040AS-J5-00 NXM1040A-J5 NX1040MS-J5-0O NXM1040M-J5 $
NX1040AS-J10-0 | NXM1040A-J10 NX1040MS-J10-00 NXM1040M-J10
NX1040AS-J25-00 | NXM1040A-J25 NX1040MS-J25-00 NXM1040M-J25
NXD75-S NXD75-S

NX1075AS-J5-0

NXM1075A-15

NX1075AS-J10-0

NXM1075A-J10

NX1075AS-J25-0

NXM1075A-125

NX1075Ms-J5-0O

NXM1075M-J5

NX1075MS-J10-00

NXM1075M-J10

NX1075Ms-J25-00

NXM1075M-J25
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8-6

Input/output power ratings

The box (M) in the model name indicates A (single shaft) or M (with electromagnetic brake).
The box (0O) in the model name indicates the cable length (1, 2, 3).
The box () in the model name indicates a number representing the gear ratio.

The motor model (UL recognized) apply to the condition before a gear part is assembled.

Input
Model Motor model e quel Driver model e
(UL recognized) Voltage
Single-phase
NX45mA-0O NXD20-A 100-115V
NXM45m NXM45m S —
|ng e-phase ree-phase
NX45mC-[] NXD20-C 200-230V
Single-phase
NX410mA-0 NXD20-A 100-115V
NXM410m NXM410m ETT=——
|ng €-phase ree-phase
NX410mC-0I NXD20-C 200-230V
NX65HA-PS® -0 NXD20-A Slrgéﬁ?l;avse
NXM65m-PS & NXM45m Sinaleonase/ Threeon
ingle-phase/ Three-phase
NX658C-PS -1 NXD20-C 200-230V
NX610BA-PS® -] NXD20-A ST gclfi IE1*5“3\/58
NXM610m-PS® | NXM410m Saleohase Thieeon
ingle-phase/ Three-phase
NX610mC-PS -0 NXD20-C 200-230V
Single-phase
NX620mA-0] NXD20-A 100-115V
NXM620m NXM620m T ———
ingle-phase/ Three-phase
NX620mC-00 NXD20-C 200-230V
Three-phase
NX640mS-[] NXM640m NXM640m NXD75-S 500230V
NX810mA-J¢-O NXD20-A Sl?gclfﬁga\je
NXM810m-J& | NXM610m-J Sinale-ohase/ Three-on
ingle-phase/ Three-phase
NX810mC-J¢-0 NXD20-C 200-230V
NX820mA-J -0 NXD20-A Si?ggﬁga\}se
NXM820m-J¢ | NXM620m-J Sinale-ohase/ Three-o
|ng e-phase ree-phase
NX820mC-J&-00 NXD20-C 200.230V
NX920mA-PS® -] NXD20-A Sl?géﬁﬁza\fe
NXM920m-PS® | NXM620m sinale-—ohase/ Three-oh
|ng e-phase ree-phase
NX920mC-PS® -0 NXD20-C 200.230V
NX940mS-PS®-C0 | NXM940m-PS® | NXM640m
NX975mS-0] NXM975m NXM975m Three-oh
ree-phase
NXD75-$ 200-230V
NX1040mS-J&-00 | NXM1040m-J¢ | NXM940m-J
NX1075mS-J@-00 | NXM10758-J¢ | NXM975m-J
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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 1T12A | 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
46 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
4.6 A
28A/16A h h 0-300 Hz
ree-phase
0-152V 1.8A 200 W
4.6 A
28A/16A
Three-phase
28A s 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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8-7 Names and functions of parts

B Motor (Example: NXM620M)

Motor

Mounting holes
(4 places)

Output shaft

Encoder cable

Electromagnetic brake cable

Motor cable

Connector cover
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B Driver (Example: NXD20-C)

Preparation

0= | _+— Control mode setting

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

Electromagnetic brake terminals
(CN1)

24VDC power supply input terminals —I:

CHARGE LED —

Orientalmotor

= _| switches (SW1-1, 1-2)
Absolute system setting

— LED switch (SW1-3)

Pulse input mode selector

switch (SW1-4)

Mechanical rigidity setting switch (SW2)

Internal potentiometers (VR1, VR2)

Data edit connector (CN4)

oSn al0jog | -

Motor connector (CN2)

Regeneration resistor terminals (CN3)

Main power supply input terminals (CN3)

@ Protective Earth Terminals

L2

CN7

CN3

()

D

Encoder connector (CN5)

Analog 1/0 connector (CN6)

1/0 signal connector (CN7)

0o
(0]

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
~g08 ~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
our battery BATOTA.

ON: Enable the absolute function

OFF: Disable the absolute function (factory setting)

p.73
p.81

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.71

LED

These LEDs indicate the status of the driver.

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

¢ 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.

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

e Position control mode,
speed control mode

p.86
p.113

e Torque control mode | Not used.

This 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.142

Internal potentiometers
(VR1,VR2)

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

VR1:This potentiometer sets the
e Position control mode damping control frequency.

p.93

VR2: Not used.

VR1: This potentiometer sets the speed
command value.

p.102

e Speed control mode - -
VR2: This potentiometer sets the

acceleration/deceleration time.

p.102
p.103

VR1: This potentiometer sets the torque
command value.

p.125

e Torque control mode - -
VR2: This potentiometer sets the speed

limit.

p.131

VR1:This potentiometer sets the
tension command value.

p.144
p.149

e Tension control mode - -
VR2: This potentiometer sets the speed

limit.

p.159
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Name Description Reference
Data edit connector (CN4) Connects a PCin which the MEXEQ2 has been installed, or the 0.64
OPX-2A.
Encoder connector (CN5) Connects the motor encoder via a cable for encoder. p.47
Analog I/O connector (CN6) Connects the analog I/O signals. p.58
I/0 signal connector (CN7) Connects the I/0 signals of the controller. p.48
Connects a 24 VDC power supply. Once a 24 VDC power supply is
. connected, you can check the contents of alarms that have
24 VDC power supply input . .
terminals (CN1) [24V] generated even when the main power supply is cut off. When an p.62
electromagnetic brake motor is used, be sure to connect a 24 VDC
power supply for the electromagnetic brake.
Connects our regeneration resistor. If no regeneration resistor is
Regeneration resistor thermal connected, insert the CN1 connector to short the TH1 and TH2
input terminals (CN1) terminals. The driver is shipped with a jumper wire preassembled p.62
[TH1,TH2] in the CN1 connector, so you can short the terminals by simply
connecting the connector.
. Connects the cable for electromagnetic brake (24 VDC).
Electromagnetic brake .
terminals (CN1) [MB1, MB2] MB1: Electromagnetic brake — (black) p.47
' MB2: Electromagnetic brake + (white)
This LED is lit while the main power supply is input. After the main
CHARGE LED (red) power supply has been turned off, the LED will turn off once the -
residual voltage in the driver drops to a safe level.
Connects the motor.
Phase U: Red
Motor connector (CN2) Phase V: White p.47
Phase W: Black
When using the internal regeneration resistor, short the RG2 and
. . . RG3 terminals using a jumper wire included with the CN3
Regeneration resistor terminals . . . .
(CN3) [RG1, RG3] connector. If our regeneration resistor is used, remove the jumper p.62
! 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: Connects single-phase 100-115 VAC.
e Single-phase 200-230 VAC
Main power supp|y input L1, L2: Connects single-phase 200-230 VAC. 60
terminals (CN3) L3: Not used. p.
o Three-phase 200-230 VAC
L1, L2, L3: Connects three-phase 200-230 VAC.
o NC: Not used.
Protective Earth Terminals Ground tf;ls terminal using a grounding wire of AWG16 D61
(1.25 mm°) or larger.
Battery connector Connects our battery BATO1A when using the absolute function p.64

of the driver in the position control mode.
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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........iiiccncnncncnsncncncnne 36
1-1 Installation location 36
1-2 Installing the motor 36
1-3 Installing a load 38
1-4  Permissible radial load and permissible
axial load 39
1-5 Installing the driver 40
1-6 Installing the regeneration resistor.......... 42
1-7 Installing and wiring in compliance with
EMC Directive 43

2N oY 1 T=T et 410 o N 46
2-1 Connection method for connectors........ 46
2-2  Connecting the Motor........coeecveeenseenns 47
2-3  Connecting the I/0 signals.........coovcvsrvennee 48
2-4 Connecting the analog I/O signals........... 58
2-5 Connecting the power supply .....cccovvueee. 60
2-6 Grounding the driver 61
2-7 Connecting the 24 VDC power supply

input, regeneration resistor and

electromagnetic brake.........ccoveecrercverennnnn. 61
2-8 Connecting the battery......coecevvverrrrernnns 64
2-9 Connecting the data setter......ccoeverrunnee. 64
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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.

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

Installation location

The motor and driver are designed and manufactured to be incorporated 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 free of explosive atmosphere or toxic gas (such as sulfuric gas)
Area not subject to oil (oil droplets)
Driver: Area 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 vibrations 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 1,000 m (3,300 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 for the heat sink.

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

NXM45, NXM410, NXM620, NXM65-PSC1, NXM610-PSC,
NXM920-PSO, NXM810-J0, NXM820-JOI

NXM640, NXM940-PSO, NXM1040-JO0 300x300x10 (11.81x11.81x0.39)
NXM975, NXM1075-JO 350%350%10 (13.78%13.78%0.39)

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

*The box () in 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

6(0.24)

Standard 42 (1.65) M3 1(142)

* Values of the tightening torque are recommended. Tighten the screws with a suitable torque according to the
design conditions of the load.

® 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 3 (420) 10 (0.39)

PS geared C
90 (3.54) M8 12 (1,700) 15 (0.59)
80 (3.15) M6 9(1,270)

PJ geared - D
104 (4.09) M8 15(2,100)

* Values of the tightening torque are recommended. Tighten the screws with a suitable torque according to the
design conditions of the load.

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, and use suitable washers in which the screws 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) M6 212 (0.47) or less
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Installation

1-3 Installing a load

When installing a load to the motor, align the rotation axis of the load with the output shaft. Be careful not to damage
the output shaft or the bearings (ball bearings) when installing a coupling or pulley to the output shaft.

B Electromagnetic brake motor

To release the electromagnetic brake and install the load,a  Electromagnetic brake DC power supply for

DC power supply is needed to power the electromagnetic motor electromagnetic brake *1

brake. Use a cable for electromagnetic brake to connect a DC |

power supply of 24 VDC+10 % to the motor. I:‘/ 24VDC£10%

*1 The current capacities of the power supply are as follows. | Black White
NXM975, NXM1040, NXM1075: 0.8 A or more N ) Switch
Motors other than the above types: 0.7 A or more Varistor *2

*2 The customer is provide a varistor to protect the contact
of the switch or to prevent electrical noise.
[Recommended varistor: Z15D121 (SEMITEC Corporation)].

Cable for electromagnetic
brake

B PJ geared type

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

m Since the tightening torque for the load

mounting screw is large, using a mechanically
weak load or 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 screw which tensile
strength ranking is 12.9 or higher

Load mounting
screw holes
(6 places)

NXM810

NXM820 M6 6 9(1,270) 12(0.47)
NXM1040
NXM1075 M8 6 15(2,100) 15 (0.59)

| 38



Installation

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 10,000 hours when either of the radial load or axial load is
applied to the gear output shaft.

B
&(N'\Cfo (121.2) (18;8) 95(21) (1203‘; - - - - e %
Sandard | iteso | o0 | o5 | 6m | @ | en | - |~ | - | %@ S
nxezzs B ol e e ol e I ) §
e A e A e e N §
NXM60-PS10 (2429‘; (255; (2695(; (3758(; ?912(; = = - 200 (45) é
ps geared NMO-PS25 | (O | oo | g | o | aom | C | | - 5
LB ?:5(; ?9248 (‘1‘(7)2) (?‘zl?) (?i?) - - -
Nxmor-psto | H0 | 230 330 ) B0 L el | - | - | evoqss)
R (?ig) (Zég) (?;g) (3(2)8) (12(117(3 - - -
Nme-is | | o | e | s | o0 | o6 | don | (1) | 3%
NXMBO-110 | (10 | o0 | (1) | (2 | a8 | a3 | qe6) | asn | 400
b3 geared NXMB-125 | (co | (150 | (rem) | (179 | (189) | Goo) | @ro) | G20) | 01139
NXMI0O-05 | (oo | (15 | (16 | (ea) | 150 | as6) | qop) | cooy | 50012
NXM1OTI-010 | 06 | 1oy | (200 | 30 | (0 | (o60) | 70 | ooy | S04
NXW10D-025 | {500 | {310y | 30 | (a0 | (600 | 70 | (901 | aro) | MO0

* The box () in the model name indicates a number representing the output.
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Installation

1-5

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 (lb-in)] =F x L

Model * Permissible moment load F L
[N-m (Ib-in)] mh
NXM8O-J5 16 (140) T
NXM8[O-J10 33 (290)
NXM80O-J25 60 (530)
NXM100-J5 30 (260)
NXM100-J10 66 (580)
NXMm100-J25 120 (1,060)

*The box () in the model name indicates a number representing the output.

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 inside an enclosure, use two screws (three
screws for NXD75-S) to secure the driver through the mounting holes.

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

¢ NXD20-A, NXD20-C ¢ NXD75-S
35mm 20 mm (0.791in.) 60 mm 20 mm (0.791in.)
(1.38in.) or more (2.36in.) or more

.3 5 5 '
£
o
o)
IS
IS
o
0

N I

© o ) g
o o)
S £
o S
£ <
N ~
D a
€ £
S IS
o o
n n

I I

e Install the driver in an enclosure whose degree of protection is IP54 minimum when used in a
pollution degree 3 environment.
¢ 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.
o If the ambient temperature of the driver exceeds 50 °C (122 °F), reconsider the ventilation
condition.
e Be sure to install (position) the driver vertically.
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H Dimension [unit: mm (in.)]

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

o Z
41 (1.61) N
50 (1.97) max. % 4.5 (80.177) hole
7D
EIE Slits
o e /e
00
3| e S =
M - o
< )
o j (e}
O e N
= | - - Q2
o0
g
Y
oD al
2xM4 i |
0 =3 18(0.71). | 66.5(2.62) 35
8(0.31)] | [(039) S E (1.38)]|5(0.2)
24008 | | ®
20
(0.79) iZ.72 represents the figure for when
our battery BATO1A is installed.
NXD75-S
Mass: 1.6 kg (3.5 Ib.)
D]
200000
R —
R 7 a
70 (2.76) S 05(00.177) hole
S | &
DE Slits
o ﬂ -
foto) |
S |2 - =
! o | - o
) : )
o | o
O . H - N
= S o 2
=) :
E | | I] I]
D © —
2xM4 ! = o fx
——— 18.15 i
10 <& (0.71)| | 66.5(2.62) 60 (2.36) || 5(0.2)
28 (1.1) (039) S € 180 (7.09)
46.9 (1.85) | | i :
= (1.61
20 max.
(0.79) :

Installation

our battery BATO1A is installed.

AN |
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Installation

1-6

Installing the regeneration resistor

Regeneration resistors (our products) vary based upon the model of the driver used.

NXD20-A and NXD20-C

Use a regeneration resistor 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 included).

e Mounting hole dimension
Screws(M4)

(not included) S

Regeneration resistor
BN RGB100

165 mm (6.50 in.)

NXD75-S

Use a regeneration resistor 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 included).

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

\_ ¢ Mounting hole dimension

~ P )
\ ) Screws (M4)
(not included)

Regeneration \'/

N resistor RGB200

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

\ Protective cover R R
. oxa 40 mm (1.57 in.)

q Q 58 mm (2.281n.)

ACAUTION Use the regeneration resistor with the protective cover and do not touch during
operation or immediately after stopping. The surface is hot and may cause skin burn(s).

| £



Installation

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. Refer to “"EMC Directive” on p.22 for the applicable standards.

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.

Connecting noise filter for power supply line

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

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

o Install the noise filter as close to the driver as possible.
e Use cable clamp or others to secure the input and output cables firmly to the surface of the enclosure.

e Connect the ground terminal of the noise filter to the grounding point, using as thick and short a wire as possible.
o Do not place the AC input cable (AWG16 to 14: 1.25 to 2.0 mm?) parallel with the noise filter output cable (AWG16
to 14: 1.25 to 2.0 mm?). Parallel placement will reduce noise 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 following surge arrester.

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

m When measuring dielectric strength of the equipment, be sure to remove the surge arrester, or the
w
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.44 for how to ground the shielded cable.

How to ground

The cable used to ground the driver, motor and noise 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.61 for how to ground the driver.

How to ground the motor
Connect the Protective Earth wire of the cable for motor, to the Protective Earth Terminal on the driver.

43 |
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Installation

B Wiring the power supply cable and signal cable

o Use a shielded cable of AWG16 to 14 (1.25 to 2.0 mm?) or larger for the main power supply.

o Use a shielded cable of AWG28 to 16 (0.08 to 1.25 mm?) for the 24 VDC power supply.

e Use a shielded cable of AWG28 (0.08 mm?) or more for the I/0 signal cable. Driver cables are provided as our
products. Check the model names on p.221.

e Wire the cables as short as possible.

e 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

e 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.

e When relays or electromagnetic switches are used together with the system, use noise 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
noise filter separately from each other.

e Use our connection cable or extension cable when extending the wiring distance between the motor and the
driver. Check the model names on p.216. The EMC testing is conducted using our cable.

B Example of installation and wiring

Motor

|i OPX-2A
EIEEEEE

U
Motor cable W Encoder cable
(shielded cable) E8:I CICI
Electromagnetic Shielded cable
brake cable
Noise 24 VDC = = Driver =
filter power supply Shielded _
AC cable A Programmable
@_ -:F controller
— ®O
J=‘ J=‘ Grou?ding @ >/
Grounding Grounding 2 = ))
\\ =
. A
Surge Noise o5 — Grounding
arrester filter OE Driver cable -
AC A 51 (shielded cable)
1]
I L=
= . rounding
Grounding — Grounding
Grounded panel
J,— Grounding 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.

45 |
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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.

Connection method for connectors

B Wiring the CN1 connector

Applicable lead wire: AWG28 to 16 (0.08 to 1.25 mm?)

Stripping length of wire insulation: 7 mm (0.28 in.)

Nominal size: M2

Tightening torque: 0.22 to 0.25 N-m (31 to 35 oz-in) Lead wires

Insert each lead wire into the CN1 connector and tighten the screw
using a slotted screwdriver.

B Wiring the CN2/CN3 connectors

o Applicable lead wire: AWG16 to 14 (1.25 to 2.0 mm?)
e Stripping length of wire insulation: 8 to 9 mm (0.31 to 0.35 in.)

¥

1. Insert the connector wiring lever. - <= |Lead wire
e

2. Insert the lead wire while pushing down the connector wiring lever.

You can also use a slotted screwdriver.

l Slotted screwdriver insertion port

[Cutting edge width: 3.0 to 3.5 mm I Insert the lead wire while pushing
(0.12t0 0.14 in)] down the slotted screwdriver.

—————n

B
\

AN

B Wiring the CN6/CN7 connectors

o Applicable lead wire: AWG28 to 24 (0.08 to 0.2 mm?)

The tightening torque of a screw varies depending on the manufacturer of the connector. Check the manufacturer
and tightening torque of the connector before tightening the screw. Check the manufacturer name with the
connector case.

Cable clamp

Screws (M2.5) *2

I/0 signal cable

—)

Place the spring washer
outside the case.

Align the washer in the
depression in the case.

*1 The tightening torque is shown in the table. *2 The tightening torque is shown in the table.
Manufacturer of Tightening torque Manufacturer of Tightening torque
connector [N-m (0z-in)] connector [N-m (0z-in)]
3M Company 0.15t0 0.25 (21 to 35) 3M Company 0.16t0 0.2 (22 to 28)
Molex Incorporated 0.3t00.35 (42 to 49) Molex Incorporated 0.5t0 0.55 (71 to 78)
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2-2 Connecting the motor

B Example: electromagnetic brake motor
Refer to p.61 for the connection method of 24 VDC power supply.

CN1 connector

+ == 24 V+
24 V-

24VDC
power supply

0O

| ) Black === MB1

g )
Connect to CN1 *1 = (+) White = MB2
e ©
( : Cable for electromagnetic
brake *2 Connect to CN5 *1
Connect to CN2 *1
~

Cable for motor *2

Cable for encoder *2 *3

=0

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

3
.

Tightening torque: i
1.2 N:m (170 oz-in) )
Electromagnetic E ﬁ

. = P\__ brakecable
i \

(¢

Motor cable

Encoder cable

o 1 [

|

*1 Keep 20 m (65.6 ft.) or less for the extension length between the motor and driver.
*2 These cables are included with the product or sold separately.
*3 Use the cable for encoder when the length of the encoder cable of motor is not enough.

m 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 Connect the connectors securely. Insecure connector connection may cause malfunction or
damage to the motor or driver.

e When connecting or disconnecting the connector, turn off the power and wait for the CHARGE LED
to turn off before doing so. The residual voltage may cause electric shock.

When installing the motor on a moving part, use a flexible cable. Check the model names on p.216.
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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 1816 141210 8 6 4 2

connector (36 pins) by checking the pin numbers in “Connector 17(15|13/11/9|7 (5|3

function tables” provided on p.49 and pages that follow. Use a shielded

cable for I/0 signals. Refer to p.46 for wiring the connectors.

We provide an driver cable allowing simple and easy connection with a

driver, as well as the connector-terminal block conversion unit. Check \

the model names on p.222. 36‘34‘32 3 28‘26‘24‘22 20
35 33 31 29 27 25 23 21 19

—_

B o) [ ol

T |
iy uly iy ly [

I, I loelyely

[—]

o

B Connecting the connector (CN7)

Insert the CN7 connector into the I/0 signal connector (CN7) on the driver, and tighten the screws.

The tightening torque of a screw varies depending on the manufacturer of the connector. Check the manufacturer
and tightening torque of the connector before tightening the screw. Check the manufacturer name with the
connector case.

Manufacturer of connector Ul t.orque
[N-m (0z-in)]

3M Company 0.15t0 0.25 (21 to 35)

Molex Incorporated 0.3t0 0.35 (42 to 49)

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

Pin No. Signal name Name
'| — —
2 GND Ground connection
3 ASG+
A-phase pulse line-driver output
4 ASG—
5 BSG+
B-phase pulse line-driver output
6 BSG—
7 ZSG1+
Z-phase pulse line-driver output
8 Z5G1-
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 bit0 */
16 READY—/ALO— */P-OUTR— Position data output ready output
17 TLC+/AL1+ */P-OUTO+ Torque limit output /Alarm code output bit1 */
18 TLC—/AL1- */P-OUTO— Position data output bit0
19 Z5G2+/NEAR+ */AL2+*/P-OUT1+ | 7Z-phase pulse open-collector output/Near position output */
20 7SG2—/NEAR— */AL2— */P-OUT1— | Alarm code output bit2 */Position data output bit1
21 GND Ground connection
22 IN-COM Input common
23 S-ON Servo on input
24 CLR/ALM-RST/P-CK De\{lz?\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— CW pulse input —/Pulse input —
33 CW+24V/PLS+24V CW pulse input +/Pulse input + (+24 V)
34 CCW+24 V/DIR+24V CCW pulse input +/Rotation direction input + (+24 V)
35 CCW+/DIR+ CCW pulse input +/Rotation direction input + (+5 V)
36 CCW-/DIR- CCW pulse input —/Rotation direction input —

* The signal will become effective if the applicable setting has been changed using the MEXEQ2 or the OPX-2A.
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Connection

B Connector function table - Speed control mode

Pin No. Signal name Name
'| — —
2 GND Ground connection
3 ASG+
A-phase pulse line-driver output
4 ASG-—
> B3GH 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 Z5G1-
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 VA+
Speed attainment output
14 VA-
15 READY+/ALO+ *
Operation ready complete output/Alarm code output bit0 *
16 READY—/ALO-*
17 TLC+/ALT+ *
Torque limit output /Alarm code output bit1 *
18 TLC—/AL1-*
19 Z5G2+/2V+*/AL2+ * Z-phase pulse open-collector output/ Motor zero speed output */
20 7SG2—/ZV— */AL2— * Alarm code output bit2 *
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+ CW input + (+5V)
32 CW- CWinput —
33 CW+24V CW input + (+24 V)
34 CCW+24V CCW input + (+24 V)
35 CCW+ CCW input + (+5V)
36 CCW- CCWinput —

* The signal will become effective if the applicable setting has been changed using the MEXEO2 or the OPX-2A.
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B Connector function table - Torque control mode

Pin No. Signal name Name

'| — —
2 GND Ground connection
3 ASG+

A-phase pulse line-driver output
4 ASG-—
> B3GH 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 Z5G1-
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 = =
14 - _
15 READY+/ALO+ *

Operation ready complete output/Alarm code output bit0 *
16 READY—/ALO-*
17 VLC+/ALT+*

Speed limit output/Alarm code output bit1 *
18 VLC—/ALT-*
19 Z5G2+/2V+*/AL2+ * Z-phase pulse open-collector output/ Motor zero speed output */
20 7SG2—/ZV— */AL2— * Alarm code output bit2 *
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- CWinput —
33 CW+24V CW input + (+24 V)
34 CCW+24V CCW input + (+24 V)
35 CCW+ CCW input + (+5V)
36 CCW- CCW input —

* The signal will become effective if the applicable setting has been changed using the MEXEO2 or the OPX-2A.
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Connection

B Connector function table - Tension control mode

Pin No. Signal name Name

'| — —
2 GND Ground connection
3 ASG+

A-phase pulse line-driver output
4 ASG-—
> B3GH 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 Z5G1-
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 = =
14 - -
15 READY+/ALO+ *

Operation ready complete output/Alarm code output bit0 *
16 READY—/ALO-*
17 VLC+/ALT+*

Speed limit output/Alarm code output bit1 *
18 VLC—/ALT-*
19 Z5G2+/2V+*/AL2+ * Z-phase pulse open-collector output/ Motor zero speed output */
20 7SG2—/ZV— */AL2— * Alarm code output bit2 *
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+ CW input + (+5V)
32 CW- CWinput —
33 CW+24V CW input + (+24 V)
34 CCW+24V CCW input + (+24 V)
35 CCW+ CCW input + (+5V)
36 CCW- CCW input —

* The signal will become effective if the applicable setting has been changed using the MEXEO2 or the OPX-2A.
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B Interna

l 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_ 23to 30

10k |Y 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
30VDC or less

~ 10 mA or less —

+ —
E( 5 =y
> |

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 No.2 or No.21 on the driver to the
GND on the line receiver, and connect a terminal resistor of 100 Q or more between the driver and

the input of the line receiver.

Programmable
controller

Driver

W~

s

) & 1
REEE N
<A O =
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
5t024VDC[ﬁ

aNaNaNaNaNaNalNe

ovv
30VDCor less A

BR

RO 10 mA orless—

=

—-oxe

e

—

o)

0

<

:

o)

0

:

o)

0

:

x

0

@
S S e

ovv

<l

Bl

Ejijijg

Al A A

<50

vov

NC

GROOCCOOO 30 oG

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

Kfroka [y=C[

~_

70

2.7 kQ

Kfroka =

-

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 controller

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 qoHye

vov

?%N DIV

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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Connection

® 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

11

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 ek

|

—

ovwv
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Connection

2-4

Connecting the analog 1/0 signals

Use the connector (20 pins) included in our accessory set AS-SV2 or AS-SD1 as the

analog I/0 connector (CN6).

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.46 for wiring the connectors.

We provide an driver cable allowing simple and easy connection with a driver, as well
as the connector-terminal block conversion unit. Check the model names on p.222.

B Connector function table

10 8 6 4 2
9171531

[

{—

Uyudyclocly
SRR
20‘18‘16‘14‘12‘
19 17 15 13 11

Pin No. 1/0 Signal name Name Description

1 Input V-REF ﬁ'\ne'alo.g speed (command/ | Terminal use.d t.o input an analog speed
limit) input (command/limit).

2 GND SG Signal ground Ground for analog I/0 signals.
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 Anz?log torque (command/ | Terminal usgd 'Eo input an analog torque
limit) input (command/limit).

6 GND SG Signal ground Ground for analog I/0 signals.

7 Gt 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/0 signals.

9 G 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/0 signals.

11 — — — —

12 - - - -

13 - - - -

14 - - - -

15 - - - -

16 - - - -

17 - —~ - -

18 - - - -

19 - - - -

20 - - - -
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Connection

B Connecting the connector (CN6)

Insert the CN6 connector into the analog I/0 connector (CN6) on the driver, and tighten the screws.

The tightening torque of a screw varies depending on the manufacturer of the connector. Check the manufacturer
and tightening torque of the connector before tightening the screw. Check the manufacturer name with the
connector case.

Manufacturer of connector Tightening t.orque
[N-m (0z-in)]
3M Company 0.15t0 0.25 (21 to 35)
Molex Incorporated 0.3t00.35 (42 to 49)
B Connection example
® Input circuit
Driver
10.6V
DC voltage Or Variable resistor 3 p_REE /L ﬁk 06
Maximum output current: 2 mA ~
20k 2 V-REF A Input voltage: ~10 to +10V —
-10to+10V|—— +
1 G :( 15 kQ[IJ Input impedance: 15 kQ
GND |—— 2
0 \Y

. . 10 3V
DC voltage Or Variable resistor 3 p-TREF

o Max1mum output current: 2 mA
20k 2 T-REF Input voltage: -10to +10V .

-10to+10V|——
G I 15 kQ[j Input impedance: 15 kQ

GND |———— 6
©—1,

® Output circuit

wi

Driver

Output voltage: -10to +10V

Maximum output current: 1 mA
1kQ -

V-MON (7 —

Output impedance: 1 kQ +

Output voltage: -10to +10V

Maximum output current: 1 mA
1kQ -

T-MON (9 1

Output impedance: 1 kQ +

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.46 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 When connecting or disconnecting the CN3 connector, turn off the power and wait for the
CHARGE LED to turn off before doing so. The residual voltage may cause electric shock.

The current capacity of 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.238 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.

Model Current capacity CN3 connector F5F = J|
NXM45 1.9 A or more on e oo
NXM410 2.9 A or more Single-phase 8 E M g: S
100-115V A oo
NXM65 1.9 A or more on
50/60Hz L ==
NXM610 2.9 Aor more =N
NXM620 4.6 A or more N =
NXM810 2.8 Aor more °
NXM820
NXM920 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.

Model Current capacity CN3 connector 50 JI
. O
NXM45 1.2 A or more Single-phase 8 k oo
NXM410 1.8 A or more 200-230V 5% Connect to CN3 > | -
NXM65 1.2 A or more 50/60Hz L =ik =
NXM610 1.8 A or more ZN =0 0| L2 ]
o
NXM620 2.8 A or more
o
NXM810 1.8 A or more °
NXM820
NXM920 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.

Model Current capacity CN3 connector == == e J
NXM45 0.7 A or more oo o oo
NXM410 1.0 A or more Three-phase OO ConnecttoCN3 | I=[{|°
200-230V oo ——) ANC o L‘ISD
NXMé65 0.7 A or more 50/60 Hz S 50l L1 alff o
NXM610 1.0 A or more 46@ L2 il el o, ]
=5 0| L3 offfl @
NXM620 1.6 A or more o
o
NXM640 2.8 A or more |L°
NXM810 1.0 A or more
NXM820
NXM920 1.6 A or more
NXM940 2.8 A or more
NXM975 4.7 A or more
NXM1040 2.9 A or more
NXM1075 4.7 A or more

p

6 Grounding the driver

Two Protective Earth Terminals (nominal size: M4) are provided on the
driver. Be sure to ground one of the Protective Earth Terminals.

o Grounding wire: AWG16 to 14 (1.25 to 2.0 mm?)

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

Connect the Protective Earth wire of the cable for motor to a terminal
that is not grounded.

When grounding the Protective Earth Terminal, use a round terminal ~ Protective Earth
and secure the grounding point near the driver. Do not share the Terminal
grounding wire with a welder or any other power equipment. (Ground one of these terminals.)

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?) to the connector while checking in the
table. Refer to p.46 for wiring method.

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

TH2 (If these terminals are not used, short them 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.)

B Connecting the connector (CN1)

Nominal size: M2.5
Tightening torque: 0.4 N-m (56 oz-in)
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Connection

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.

Current capacity

Model Voltage
Standard With electromagnetic brake

NXM45, NXM410, NXMé65
NXM610, NXM620, NXM640
NXM810, NXM820 24VDC+10 % 0.4 A or more
NXM920, NXM940

NXM975, NXM1040, NXM1075 0.8 A or more

0.7 A or more

B Connecting the regeneration resistor

® 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 inertia.
If any of these operations must be performed, use our regeneration resistor.

® When our regeneration resistor is used

e The two thin lead wires [AWG22 (0.3 mm?) for RGB100, AWG20 (0.5 mm?) for RGB200] of the regeneration
resistor 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 resistor.
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.

Regeneration resistor

[ ] ToTH1and TH2| =
- terminals on CN1 g
?'
AWG22 (AWG20 for RGB200)
To RG1 and RG3 °n
kAWG18 terminals on CN3 ]
59 (1]
oo
L = W

|EO O| O
| o] ]
=

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

e If the current consumption of the regeneration resistor exceeds the allowable level, the thermostat
will be triggered and a regeneration resistor overheat alarm will generate. If a regeneration resistor
overheat alarm generates, turn off the power and check the content of the error.
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® Regeneration resistor specifications

NXD20-A, NXD20-C

Connection

Continuous

Allowable regenerative power - 0w

current

consumption Instantane.zous 600 W 600 W
regenerative power

Resistance 150 Q 150 Q

Operating temperature of
thermostat

Operation: 9545 °C (203+41 °F)

Operation: Opens at 150+7 °C (302+45 °F)
Reset: Closes at 145+12 °C (293454 °F)
(normally closed)

Electrical rating of thermostat

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

* Install the regeneration resistor 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.

NXD75-S
Continuous
Allowable regenerative power - 200W
current I
consumption | Instantaneous 2250W 2250W
regenerative power
Resistance 50Q 50Q

Operating temperature of
thermostat

Operation: 75%5 °C (167+41 °F)

Operation: Opens at 175%5 °C (347+41 °F)
Reset: Closes at 115+15 °C (239+59 °F)
(normally closed)

Electrical rating of thermostat

227VAC8A, 115VAC22 A

* Install the regeneration resistor 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.

B Connecting the electromagnetic brake

Refer to “2-2 Connecting the motor” on p.47.
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Connection

2-8 Connecting the battery

1. Hold the driver with its bottom facing up and connectthe  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 connector

parts on the driver.

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

% 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

1,700

0.025 (0.882)

Approximately 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 our communication cable for the support software
or the OPX-2A cable to the data edit connector (CN4) on
the driver. Communication cable for the support

software or the OPX-2A cable

ACAUTION The data edit connector (CN4) and the analog 1/0O connector (CN6) on the driver are not
electrically 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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3

Position control mode

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

@ Table of contents
LI CTV 1T -1 o [/ 66
2 List of setting items......cccceceeveurcecurnecnne 68
2-1 Operation data 68
2-2  Application parameters........ccoereerrrerrrnnees 68
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pulse INPUL.....ccccererenereeceecneceecnecnccneenes 71
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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 liMite.ereeeeereeceenns 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 : y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

©
(©) o500

Check
S-ON input and CW (CCW)
Check pulse connection
O Motor connection
\
Check — )_ Pulse generator or
N7/ \¢ programmable controller

Power supply connection
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Guidance

STEP 2 Operate the motor

To perform damping control: VR1
30Hz 30to 7 H =
30 Hz range o 1. Set the control mode to ~-g—2
@ "Position control mode." ]
Ineffective —
range ~[
SW2
~ 1 2. Set the mechanical rigidity. ™ co,~
r S
510

O

5. Confirm that the motor
rotates without problem.

{ e 3. Turn the S-ON input ON
to excite the motor.

4. Input pulses.

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

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 MEXEO2 or the OPX-2A 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 Name Description Setting range
0: Automatic
Gain tuning mode selection | Selects the gain tuning mode. 1: Semi-auto
2: Manual
Load inertial moment ratio ?ets ’Fhe ratio of load inertial moment and motor 010 10,000 [%]
inertial moment.
Mechanical rigidity settings SeIeFts the rigidity appllc'able to automatic, 0to 15
semi-auto or manual tuning.
Gain Basiien losp sz §ets the position loop galr.L When this value is 10 200 Hz
increased, the response will increase.
Speed loop gain 'Sets the speed loop gain. \(Vhen this value is 1 to 1,000 Hz
increased, the response will increase.
Speed loop integral time Sets the speed loop integral time constant. When
. . i 1.0 to 500.0 [ms]
constant this value is decreased, the response will increase.
Speed feed-forward ratio Sets the speed feed-forward ratlg.Thls p'arameter 0t0 100 [%]
can be used to shorten the positioning time.
. . . . 0: Normally open
S-ON signal logic Changes the S-ON input logic. e sl
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/O 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 [stepl]

Alarm code output

Changes the setting to enable/disable alarm code
output.

0: Disable
1: Enable




List of setting items

MEXEO2 tree view Name Description Setting range
Pyl e e e Sets the torque limit per 1V of analog input 00 300 [%]
voltage.
Analog torque limit offset .Sets the offset voltage for analog torque limit 1,000 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 | 1to 6,000 [r/min]
maximum value .
of monitored analog speed.
Analog speed monitor Sets the monitored output voltage corresponding
. . X 1to 10[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

Sets the monitored output voltage corresponding

) to the maximum value of monitored analog 1to10[V]
maximum voltage
torque.
Analog torque monitor Sets the offset voltage for monitored analog 1,00 t0 1.00 [V]

offset voltage

torque.

Alarm/warning

Excessive position deviation
alarm

Sets 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

Sets 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

Sets the voltage under which an overvoltage
warning generates.

320 to 400 [V]

Undervoltage warning

Sets the voltage under which an undervoltage
warning generates.

120 to 280 [V]

Overheat warning

Sets the temperature under which an overheat
warning generates.

40 to 85 [°C]

Overload warning

Sets the condition under which an overload
warning generates.

1to 100 [%]

Overspeed warning

Sets 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 Sets the operating speed of JOG operation. 1 to 300 [r/min]
. Shows the speed on the OPX-2A with asign oras | 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 parameters
MEXEO2 tree view Name Description Setting range
A e A Sets the denominator of electronic 1t0 1,000
gear.

Electronic gear B Sets the numerator of electronic gear. | 1to 1,000

Electronic gear Encoder output Sets the denominator of the electronic 116 1.000
electronic gear A gear for encoder output. !
Encoder output Sets the numerator of the electronic

. 1to 1,000
electronic gear B gear for encoder output.
0: Setting by the pulse input mode

selector switch

: 2-pulse input mode, negative logic
: 2-pules input mode, positive logic

: 1-pulse input mode, negative logic
: 1-pules input mode, positive logic

: Phase difference mode, x1

: Phase difference mode, x2

: Phase difference mode, x4

Pulse input mode Selects the pulse input mode.

olINOOUL B~ WN =

Operation after Selects how the motor should operate : Enable pulse input at the ON edge of
absolute position after an absolute position loss alarm is the P-REQ input
loss alarm reset reset. :Enable pulse input

—_

Changes the setting to enable/disable | 0: Disable

Operation AT Y TTEERES the analog input signals. 1: Enable
N!otor' rotation Selects rotation direction of the motor. 0: +=CCW
direction 1:4+=CW

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

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.

Data-setter initial
display
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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

Step 1 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
ON: 1-pulse input mode, negative logic N
OFF: 2-pulse input mode, negative logic ]
Each mode can only be set with a negative logic using the pulse input ~

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

e The new setting of the pulse input mode selector switch will become effective after the power is
turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.
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
N . input OFF
Positive logic

DIRi t ON
NPUL e

Rotation direction Forward rotation Reverse rotation

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

PLSinput N
NPUL opr

Negative logic

DIRi t ON
NPUt or

Rotation direction Forward rotation Reverse rotation

711
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Positioning operation based on pulse input

Pulse input mode Input pattern Timing chart
0.8 ps or more
Wi ON
input OFF
Positive logic
CCW input N
NPUL oFr
Rotation direction Forward rotation Reverse rotation

2-pulse input mode
0.8 us 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 OFF
Rotation direction Forward rotation Reverse rotation
0.4 ps or more
ON
CW input
Phase difference %2 P OFF
input mode Wi ON
input OFF
Rotation direction Forward rotation Reverse rotation
0.4 ps or more
ON
Wi
CW input 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.73.

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

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 e Phase difference input mode
2 ys or more 2 ps or more
ON " 909 2 ys orless 2 ys orless
o, 1\
OFF —10% 90%
0.8 ps or more ‘ 0.8 ys or more 10% T
T
2 ps or less ‘ ‘ 2 ps or less 0.4 ps or more 0.4 ps or more
‘ ‘ 2 ys or less 2 ys or less
90% ‘\
10% -
0.4 pys or more 0.4 ps or more
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value must fall within the setting range specified below:

Positioning operation based on pulse input

Step 2 Setting the resolution

Set the resolution using the system parameters for electronic gear A and electronic gear B. Note that the calculated

Resolution setting range: 100 to 100,000 P/R e Setting example
Electronic gear B initi initi
Resolution [P/R] = 1,000 x . 9 1,000 1 (initial value) 1 (initial value)
Electronic gear A 100 10 1
360 100 36

o When a system parameter has been changed, the new setting will become effective after the
power is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply

again.

o If the calculated resolution exceeds the setting range, an electronic gear setting error warning will

generate. Refer to p.209.

o If the power is turned on again while an electronic gear setting error warning is present, an
electronic gear setting error alarm will generate. Refer to p.204.

Step 3 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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

When“1: +=CW"is set

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

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

When “0: +=CCW"is set

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

Step 4 Confirming the absolute system function

Install our 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). ~mQ

ON: Enable the absolute function
OFF: Disable the absolute function (factory setting)

For details, refer to“5 Absolute system” on p.81.

N[
W
~[]

73 |
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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

Excitation |
Non-excitation

Hold
Release
S-ONinput ON
(normally open) OFF

Motor excitation

Electromagnetic brake

nr

0 sormore

CW/PLSinput ON | | AR ]_|_|_|_|_|_|_|_|_|_|_ﬂ
CCW/DIR input OFF -

60 ms or less

ON
READY output . |

ON
OFF L
END output ON

outPUt oer

MOVE output

9pPOW |0JIU0dD uUonlisod ¢ -

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.

A remote operation is performed using MEXEO2.

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

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 out oN
output OFF

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.

75 |
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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 being 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 output ON
OUtPUL e

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.

If the absolute function is enabled, turning the P-PRESET input ON will set the home. 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, turning
on the power supply again will reset the current position to zero.

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

1 ms or more

. ON
P-PRESET input OFF

2 ms or more

|

.
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 approximately 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.

30 ms or less
o Excitation
Motor excitation Non-excitation
60 ms or less 20 ms or less

. Hold
Electromagnetic brake

Release

S-ONinput ON

(normally open) OFF

2 msor less
FREE input N
NPUt e
60 ms or less 2 msor less 60 ms or less
READY output N
output oer
2 ms or less 2 ms or less 2 ms or less

MBC oN
output OFF
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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

Step 1 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.0 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 method
No.0 OFF OFF
No.0 to No.3 0 30 No.1 OFF ON
No.2 ON OFF
No.3 ON ON
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 turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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

3. Connect an external potentiometer or external DC voltage to pin No.4 to No.6 of the analog I/0 connector (CN6).
Refer to p.58 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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Torque limit

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 No.5 of CN6).
3) Apply the offset for analog torque input using the MEXEO2 or the OPX-2A.

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.

6. 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 %.
@ 50 % oV The torque limit value per 1V of voltage command becomes 50 %.
@ 30% v The home of voltage command becomes 1 V. The gain of torque limit

value is the same as in example (1.

Output torque [%] @

300 <
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\ @

10 6 3 é@w Voltage command [V]

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEO2 or the OPX-2A to set one of operation data No.1 to No.3 as the torque limit value.
3. Select one of operation data No.1 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.0 to No.3 as the torque limit value.
3. Select one of operation data No.0 to No.3 based on a combination of ON/OFF statuses of MO and M1 inputs.
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Torque limit

Step 2 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 oe
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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Absolute system

5 Absolute system

Install our 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. ~02
Set the absolute system function using the absolute system setting switch (SW1-3). ~I
ON: Enable the absolute function «0=
OFF: Disable the absolute function (factory setting) ~J

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.82.
-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.
e 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
turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.
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 steps

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

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.82.

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.
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Parameter for operation after

o 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.
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Absolute system

5-3

Resetting the absolute position loss alarm

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

Turning on the power again without resetting the home 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.”

Turn on the power
An absolute position supply again
loss alarm generates
An absolute position loss

ALM output ;’: | alarm generates again.

The WNG output remains
ON until the home is set.

WNG output OOF’\FI J

" Inhibited
Pulse input inhibition PermittedJ J

ALM-RST i N
- input OFF

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

Pulse i t °
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 again with the P-PRESET input.

m e Even after resetting the alarm, the alarm status will continue until the home 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 is set may cause the motor to move the
equipment abruptly. Always set the home first.
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Absolute system

® Procedure for when the home is set again after returning to the home

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

Turn on the power
loss alarm generates

supply again
ON
ALM output OFF
Set the home and reset No alarm generates
the WNG output after setting the home

ON
WNG output OFF

. o Inhibited
Pulse input inhibition Permitted — | oo |

ALM-RST input

ON
OFF _
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 is set again without returning to the home
The figure shows an example to set the home again using the P-PRESET input after resetting an alarm.

An absolute position

Turn on the power
loss alarm generates

supply again
ON
ALM output OFF
Set the home and No alarm generates
reset the WNG output after setting the home

ON
WNG output OFF

Inhibited

Pulse input inhibition . -t

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

edge of the ALM-RST input
ON

OFF

P-PRESET input

Set the home with
the P-PRESET input
i ON
Pulse input OFF .
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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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 bits 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.

|Current position 32 bits| + | Status 8 bits | + | Alarm code 8 bits | + | Checksum 8 bits |

Current position (32 bits)

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 bits)

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

Status=000 0 0 0 0 O
Bit0: overflow
Bit1: Loss of absolute data due to overspeed
Bit2: Loss of absolute data due to low battery voltage
Bit3: Low battery voltage
Bit4: No battery
— Bit5 to bit7: Not defined (always 0)

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

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

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

Checksum (8 bits)

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 12,345 steps and an
overload alarm is present

0000 0000 0000 0000 0011 0000 0011 1001 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/O signals used

The signals used in the current position output mode are indicated. This information is sent using two input signals
and three output signals.

Normally other signals are assigned to the P-CK input, P-OUTR output, P-OUTO 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 msor less

on *1 %3 * *7
poUTR output O pEEs BN pAnEE N
P-OUTO output ON \ X X Q/\ X X X
P-OUT1 output OFF Once Twice 3 times Y 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 *2 to *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 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 ratio - -

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.88 for details on the range of gains that can be set with automatic tuning.

“Value of mechanical rigidity

setting switch” parameter Reference mechanical rigidity

SW2 dial setting

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 MEXEOQ2 or the OPX-2A 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.88 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 MEXEOQ2 or the OPX-2A 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 step 2 to step 5 to set an optimal gain.

B Speed feed-forward ratio

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 ratio to 100 % will bring the deviation down to nearly 0. Note, however, that an
excessively high value may increase the motor overshoot or undershoot.

87 ||

9pPOW |0JIU0d uUonlisod ¢ -



9POW |0J3U0D UOISOd € -

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 summarizes different conditions and corresponding gains.

0 0 3 14 51.0 80
1 1 4 22 51.0 80
2 2 () 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 MEXEQ2

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

tuning] short-cut button.

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

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.

@6

Lld lu

Measurement results are drawn in this area.

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 @ can be specified.

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

The measurement time range can be set.

The display method for CH3 and CH4 can be set.
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.

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.

e Move the waveform per CH.
o Move the waveform of the CH selected in () 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
driver data. When the data is not synchronized, the following window

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

1

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.

v

O—
@Q—

Each CH can be shown or hidden.

The display position of a waveform can be moved up or down.

The display of measured signal can be inverted.

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

v prW(IN| =

This is used to select a signal to be measured.

)}

with (@) can zoom in on signals.

This is used to select a display scale for signals (CH1 and CH2 only). Using this setting in combination

combination with @ can zoom in on signals.

The set offset value is added to the signal display (CH1 and CH2 only). Using this setting in

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:
6
Gain Tuning Mode:
Manual
| vitingtoDeviee ]| Cancel
Inertia moment ratio [%] 500
Rigidity settings 15
Position loop gain [Hz] 10
Speed loop gain [Hz] 50
Speed loop integral time constant [ms] s
Speed feedforwand ratio [%] 0
Anti-vibration frequency #0 [Hz] 30.00
Anti-vibration frequency #1 [Hz] 30.00
Anti-vibration frequency #2 [Hz] 30.00
Anti-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

—

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.

No0 (intern:\lr:aa;?egns"cies;ne%er 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.0 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 method
No.0 OFF OFF
No.0 to No.3 0 30 No.1 OFF ON
No.2 ON OFF
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 turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 MEXEQ2.

©

o

() 30 Hz
o

o

e

EE 30H 30to 7 Hz
E — zrange
g: \ ° (the new setting
To Chan.ge from the |:> i @ becomes effective
& ineffective range to immediately)
©) the 30 Hz range, do
so while the motor Ineffective
H S is stopped. range VR1
i)
E &l

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 turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEO2 or the OPX-2A to set one of operation data No.1 to No.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 No.1 to No.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 MEXEO2 or the OPX-2A to set one of operation data No.0 to No.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 No.0 to No.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

LI CTV 1T -1 o [/ 926

2 List of setting items......cccceceeveurcecurnecnne 98
2-1 Operation data 98
2-2  Application parameters........ccoereerrrerrrnnees 98
2-3 System parameters 100

3 Speed control operation................... 101

4 Torque limit ...ccceeeeeceerenneceerecnesesncnenes 110

5 Gain tuning.....eccnecncnnnscnnnnenscsnnnnes 113
5-1 Selecting the tuning mode.........cueuuuu.... 113
5-2 Gain tuning mode 113

5-3 Gains that can be set with automatic
tuning/semi-auto tuNiNg .....ccccovecevevreceneces 115

5-4 Method of gain tuning using the
MEXEO2 116




apow |043u0d paads -

Guidance

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.
(Note perating g y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

—N

=

©
(5) €oooo0

Check
BRAKE input and CW
A Motor concnlggicc:ylr(\ (CCW) input connection

Check mmmp (|[[CT )——— Programmable

I Power supply connection o ([~ v controller
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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 S swW2
speed {«@} speed 2. Set the mechanical rigidity. Q@FO e
command command S(4)
value value b551°
1 To change the acceleration/
= deceleration time: VR2
Shorter Longer

O

5. Confirm that the motor
rotates without problem.

acceleration/
deceleration
time

(@

acceleration/
deceleration
time

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

turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 (green) lit?
Isn't the VR1 set to 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 MEXEO2 or the OPX-2A to set operation data or change the internal parameters of the driver.

2-1

Operation data

Item

Description

Setting range

Operating speed

Sets the operating speed.

0to 5,500 [r/min]

Acceleration time

Sets the acceleration time per 1,000 r/min.

5to 10,000 [ms]

Deceleration time

Sets the deceleration time per 1,000 r/min.

5 to 10,000 [ms]

Torque limit Sets the torque limit value. 0 to 300 [%]
2-2 Application parameters
MEXEO2 tree view Name Description Setting range
0: Automatic
Gain tuning mode selection | Selects the gain tuning mode. 1: Semi-auto
2: Manual
Load inertial moment ratio .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 Pasfion s 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 ratio Sets the speed feed-forward Fat.I(:').TI"\IS p.arameter 0t0 100 [%]
can be used to shorten the positioning time.
. . . . 0: Normally open
S-ON signal logic Changes the S-ON input logic. T
. . . . 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 Name Description Setting range
An.alog speed command Sets the speed command per 1V of analog input 0t 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 ~1.00to0 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 §ets 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.

—1.00to 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]

Alarm/warning

Overvoltage warning

Sets the voltage under which an overvoltage
warning generates.

320 to 400 [V]

Undervoltage warning

Sets the voltage under which an undervoltage
warning generates.

120to 280 [V]

Overheat warning

Sets the temperature under which an overheat
warning generates.

40 to 85 [°C]

Overload warning

Sets the condition under which an overload
warning generates.

1to 100 [%]

Overspeed warning

Sets the speed under which an overspeed warning
generates.

1 to 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

Sets the operating speed of JOG operation.

1to 300 [r/min]

. Shows the speed on the OPX-2A with a sign oras | 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 parameters

MEXEO2 tree view

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
gearB 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 1nputsig the analog input signals. 1: Enable

Motor rotation direction Selects rotation direction of the motor. ? :iESVW

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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Speed control operation

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

Step 1 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.

Analog setting (internal Analog setting * - .
ey potentiometer VR1) (internal potentiometer VR2) Dlfgfizl seiding
Analog setting (External Analog setting * N .
No.1 potentiometer or external . . Digital setting
(internal potentiometer VR2)
DC voltage)
No.2 to No.7 Digital setting

* 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.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.

Initila value

No.0 to No.7 0 100 100 0

Data selection method

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 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 5,500 r/min =70 —
Factory setting: O r/min S | o
O
ol =
ol - &
s e
5 = VR1
4. Set the acceleration/deceleration time using the internal
potentiometer VR2. =7 0 ——
The acceleration/deceleration time represents the time needed S | =)
for the operating speed to reach 1,000 r/min as shown in the El (O o @
— @)
figure below. o 5 /
The acceleration time and deceleration time are the same. = I VR2
Setting range: 5 to 10,000 ms / (1,000 r/min) ° e
Factory setting: 5 ms /(1,000 r/min)
Operating speed [r/min]
1,000
Time [ms]
VR2 setting VR2 setting
Actual rise time
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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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 pin No.1 to No.3 of the analog 1/0 connector (CN6).
Refer to p.58 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 5,500 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 No.1 of CN6).
3) Apply the offset for analog speed input using the MEXEQ2 or the OPX-2A.

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 10,000 ms/(1,000 r/min)
Factory setting: 5 ms/(1,000 r/min)

O000J

' O
©

VR2

o ELLLLo
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Speed control operation

Setting example

The speed command value per 1V of voltage

R0 Uitaalh 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 of voltage command becomes 1 V.
550 r/min 0 r/min 1V The gain of speed command value is the same
as in example (.

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]
5,500 5,500

—0 @

- -10
10 Voltage |

command [V]

Voltage
-10 command [V]

-5,500 -5,500

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

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.2 to No.7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEO2 or the OPX-2A to set one of operation data No.0 to No.7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.7.
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Speed control operation

Step 2 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. The motor puts into a non-excitation state when
it is at a standstill, and the output shaft loses the holding force to be rotated by an external force. 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

Step 3 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

When the speed command is a positive value

Setting of motor rotation

direction parameter CWinput ON CCW input ON

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

Step 4 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
2 msor less 2 msor less
READY output ON
output e
2 ms or less 2 msor less
MOVE output oN
output e
10 ms or less 2 msor less
MBC N
output OFF .
Delay time when
the motor is not
excited=20 ms 30 ms or less
o Excitation
Motor excitation Non-excitation
20 ms or less 60 ms or less
Hold
Electromagnetic brake
Release
2 msor less
Detected
speed %
Motor speed 10 ms* 60 ms or less
< +—— 30r/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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Speed control operation

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

lock”

0sormore

CWinput ON
CCW input OFF

ON

S-ONinput OFF

BRAKE i o
input OFF

2 ms or less 2 ms or less
ON
READY output OFF
2 ms or less

ON

MOVE output OFF
ON

MBC output OFF

Excitation

Motor excitation o n_excitation

Hold
Electromagnetic brake

Release
2 ms or less

Detected speed
Motor speed \

2 ms or 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)”).

A remote operation is performed using MEXEO2.

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

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 output
output oer

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 OFF

Detected speed
/[

Zero speed
Motor speed Output band

0 r/min
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Speed control operation

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 OFF

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.

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

CW/CCW i oN
input OFF

30 ms or less 2 msor less 30 ms or less

Excitation

Motor excitation -
Non-excitation

60 ms or less 20 ms or less 60 ms or less

Hold
Release

ON

OFF ————| e
2 ms or less 2 msor less 2 msor less

Electromagnetic brake

FREE input

READY N
output OFF

2msor less 2msor less 2 msorless

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
. Excitation
Motor excitation Non-excitation
60 ms or less 20 ms or less

. Hold
Electromagnetic brake

Release

S-ONinput ON

(normally open) OFF

2 msor less
FREE i t ON
NP oFr —
60 ms or less 2 ms or less 60 ms or less
READY output N
output e
2 ms or less 2 ms or less 2 ms or less

MBC out tON
output oer
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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

Step 1 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.0 or No.1 (External potentiometer | Digital setting
or external DC voltage)

No.2 to No.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.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

No.0 to No.7 0 100 100 0

® Data selection method

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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Torque limit

B 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

6.

is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

Combine the ON/OFF statuses of MO to M2 inputs to select operation data No.0 or No.1.

Connect an external potentiometer or external DC voltage to pin No.4 to No.6 of the analog 1/0 connector (CN6).
Refer to p.58 for details on the connection method.

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 %

. 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 No.5 of CN6).

3) Apply the offset for analog torque input using the MEXEQ2 or the OPX-2A.

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.

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 %.
@ 50 % oV The torque limit value per 1V of voltage command becomes 50 %.
The home of voltage command becomes 1 V. The gain of torque limit
® 30% 1V . :
value is the same as in example (D).

300

100

Output torque [%] @

A\ @
xx‘ / '/’,z @
M

10 6 6 é}m 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.2 to No.7 as the torque limit value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEO2 or the OPX-2A to set one of operation data No.0 to No.7 as the torque limit value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.7.

Step 2 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 No.1 and No.2

TL input N
NPUL op
) ON

MO and M1 inputs OFE No.1 No.2

10 ms or less 10 ms or less 10 ms or less
ON
TLCoutput . ||
2msorless| | « 2msorless| = 2 ms or less

300 %

Torque = 1orque limit
Detected torque

0%

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

m When the maximum output torque of the motor is limited by the TL input, the motor may not rotate
\A/ . . . . .
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.

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 ratio * - - 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.115 for details on the range of gains that can be set with automatic tuning.

Value of mechanical rigidity

DL CIEIEHIE setting switch parameter

Reference mechanical rigidity

0to3 0to3 Low rigidity (belt pulley, etc.)
4t09 4to9 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,
\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.
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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 MEXEO2 or the OPX-2A 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.115 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 MEXEOQ2 or the OPX-2A 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 step 2 to step 5 to set an optimal gain.

B Speed feed-forward ratio

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 ratio 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 summarizes different conditions and corresponding gains.

0 0 3 14 51.0 80
1 1 4 22 51.0 80
2 2 () 32 48.2 80
3 3 9 46 338 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
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Method of gain tuning using the MEXEQ2

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

tuning] short-cut button.

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

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.

{

{

@06

Lld b

Measurement results are drawn in this area.

2 | The settings of gain tuning can be specified.
3 | The measurement conditions for each CH can be set.
4 Waveform measurement settings: Level, CH, Mode, Edge (detection condition), and Pos (trigger position)
can be specified. For "CH," only those CHs displayed at @ can be specified.
5 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
9 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

1

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.

v

O—
@Q—

Each CH can be shown or hidden.

The display position of a waveform can be moved up or down.

The display of measured signal can be inverted.

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

v prW(IN| =

This is used to select a signal to be measured.

)}

with (@) can zoom in on signals.

This is used to select a display scale for signals (CH1 and CH2 only). Using this setting in combination

combination with @ can zoom in on signals.

The set offset value is added to the signal display (CH1 and CH2 only). Using this setting in

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
m 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 [%]

== Parameter

Anti-vibration frequency #0 [Hz]

edit area

Anti-vibration frequency #1 [Hz]

Anti-vibration frequency #2 [Hz]

Arti-vibration frequency #3 [Hz]
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5 Torque control mode

This part explains the functions and operation of the torque control mode.
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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..reriseriresseseninns 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 operating g y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

=

Check
CW (CCW) input connection

Check

O Motor connection

Programmable

Check mpp

I Power supply connection controller
@ |
STEP 2 Operate the motor
To change the torque
; i SW1

command value: VR1

o
L High s 1. St the control mode to [~ B2
ower igher fummw "Torque Control Mode!" |V
torque @ torque - T

value value Ammmmm - ~

o

To change the speed limit: VR2

Lower Higher

speed / {’*} \ speed
limit @ limit

O

3. Confirm that the motor
rotates without problem.

{ e 2. Input the CW (CCW) signal.

The new settings of the control mode setting switches will become effective after the power is
turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.
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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 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 torque control mode are listed below.
You can use the MEXEO2 or the OPX-2A 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 5,500 [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

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 5,500 [r/min]
Minimum ON time for - .
MOVE signal Sets the minimum ON time for MOVE output. 0 to 255 [ms]
Changes the setting to enable/disable alarm code | 0: Disable
Alarm code output
output. 1: Enable
Firite s i it Sets the speed limit per 1V of analog input 0t0 5,500 [r/min]
voltage.
c:lil‘c;gespeed limit offset Sets the offset voltage for analog speed limit input. | —1.00 to 1.00 [V]
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 6,000 [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.

1to10[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.

—1.00 to 1.00 [V]
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List of setting items

MEXEO2 tree view

Name

Description

Setting range

Alarm/warning

Overvoltage warning

Sets the voltage under which an overvoltage

warning generates.

320 to 400 [V]

Undervoltage warning

Sets the voltage under which an undervoltage

warning generates.

120to 280 [V]

Overheat warning

Sets the temperature under which an overheat

warning generates.

40to 85 [°C]

Overload warning

Sets the condition under which an overload

warning generates.

1to 100 [%]

Overspeed warning

Sets 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

JOG operating torque

Sets the torque command for JOG operation.
“100 %" indicates a value equivalent to the rated

1 to 100 [%]

torque.
Mag:gl;ge;’aatlon R — Shows the speed on the OPX-2A with asign oras | 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
2-3 System parameters .
(O]
MEXEO2 tree view Name Description Setting range 6'
Encoder output electronic | Sets the denominator of the electronic o
1 to 1,000 c
. gear A gear for encoder output. D
Electronic gear - 3 )
Encoder output electronic | Sets the numerator of the electronic o
1t0 1,000 S
gear B gear for encoder output. =
Analog inbut signals Changes the setting to enable/disable | 0: Disable o
9 Inputsig the analog input signals. 1: Enable 3
o
. N Sets the direction in which motor 0: +=CCW o
Motor rotation direction D
torque 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

Step 1 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 %.

Analog setting . .
No.0 (internal potentiometer VR1) Digital setting
Analog setting
No.1 (External potentiometer or Digital setting
external DC voltage)
No.2 to No.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 method
Operation data | M2 input | M1 input | MO input_
No.0 OFF OFF OFF
No.0 to No.7 0 0 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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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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 o

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 pin No.4 to No.6 of the analog I/O connector (CN6).

Refer to p.58 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 No.5 of CN6).

3) Apply the offset for analog torque input using the MEXEO2 or the OPX-2A.

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.

6. Set the torque command value using an external potentiometer or external DC voltage.
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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 %.
@ 50 % oV The torque command value per 1V of voltage command becomes 50 %.
The home of voltage command becomes 1 V. The gain on torque command
® 30% 1V . .
value is the same as in example ().

Output torque [%] @
300

/
e

-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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEO2 or the OPX-2A to set one of operation data No.2 to No.7 as the torque command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEO2 or the OPX-2A to set one of operation data No.0 to No.7 as the torque command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.7.
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Step 2 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 setting will become effective after the power

is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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.
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Torque control operation

Step 3 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 r/min /

e

/ No.0

/ No.1

Torque command

20 ms 20 ms
Excitation
Motor excitation Non-excitation
20 ms or less 20 ms or less
Electromagnetic brake  Hold —| —I
(automatic control) Release
CW/CCW input N
NPUL opr
. ON
MO to M2 input or X No.0 X No.1
2 msor less 2 msor less
ON
READY output OFF —| |
2 msor less 2 msor less
ON
MOVE output OFF J |
2 msor less 10 ms or less 2msor less 10 ms or less

MBC oN
output OFF

* When the CW (or CCW) input is turned OFF, the motor will remain excited for approximately 20 ms after the torque

command is completed.

lcte

Since the operating speed cannot be set in the torque control mode, the motor may operate at high
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.

A remote operation is performed using MEXEO2.

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

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 msor less 2 ms or less 2 msor less 2 msor less
ON
VLC output OFF
Speed limit
Attained speed I / Detected
output band L < 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/CCWii t oN
NPUE oFF

30 ms or less 2 msor less 30 ms or less
L Excitation
Motor excitation e
Non-excitation
60 ms or less 20 ms or less 60 ms or less
. Hold
Electromagnetic brake
Release
FREE i t ON
S e) L
2 msor less 2 msor less 2 ms or less
READY output ON
output g
2 ms or less 2 ms or less 2ms or less
MBC output N
output oer
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4

Speed limit

Speed limit

4-1

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

No.1

Analog setting

(External potentiometer or

external DC voltage)

Digital setting

No.2 to No.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

No.0 to No.7

® Data selection method

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

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 5,500 r/min
Factory setting: 0 r/min

=
=]
=)
-

i
O
O]
O
O]
©)
©) (2)

(o

o ELLLLIo

) (©

ooE!

VR2
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Speed limit

4-2

1.

Using an external potentiometer or external DC voltage

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

6.

is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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

Connect an external potentiometer or external DC voltage to pin No.1 to No.3 of the analog 1/0 connector (CN6).
Refer to p.58 for details on the connection method.

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 5,500 r/min

Initial value: 550 r/min

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 No.1 of CN6).

3) Apply the offset for analog speed input using the MEXEQ2 or the OPX-2A.

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.

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

Setting example

@ 550 r/min oV The speted limit value per 1V of voltage command becomes
550 r/min.

@ 10 r/min oV The spged limit value per 1V of voltage command becomes
10 r/min.

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

5,500

100

Speed limit value [r/min]

I ©)

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.2 to No.7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.0 to No.7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.7.
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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 : y

STEP 1 Check the installation and connection

Check

CN1 connector connection

Check

Encoder connection

©
() €ooooo

-

Check
Che,Ck CW (CCW) input connection
O Motor connection
\
Check mpy )——— Programmable
I Power supply connection v controller
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Guidance

STEP 2 Operate the motor

To change the tension
command value: VR1

Lower Higher
tension @ tension

value value
=
O

4, Confirm that the motor
rotates without problem.

o
1. Change the control mode =~z
to "Tension Control Mode!" [V

2. Set the minimum speed.

| To change the speed limit: VR2

Lower Higher
speed limit @ speed limit

{ e 3. Input the CW (CCW) signal.

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

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 any alarm present?

Is the TEN LED (green) lit?
Isn’t the VR2 set to 0 r/min?

Are the power supply and motor connected securely?

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

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 MEXEO2 or the OPX-2A 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 5,500 [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.

110 5,000 [um]

Initial diameter *1 *2

Sets the initial diameter when winding or unwinding.

1to 1,000 [mm]

Final diameter *1 *2

Sets the final diameter when winding or unwinding.

1to 1,000 [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 [%]

. . Sets the inertial moment of the material at the maximum material 0.00 to 99,999.99
Material inertial moment *2 . 4 Py
thickness. [x107" kgm-]

0.00 t0 99,999.99

Core inertial moment *2

Sets the inertial moment of the core.

[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 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 5,500 [r/min]

Minimum ON time for - .

MOVE signal Sets the minimum ON time for MOVE output. 0 to 255 [ms]
Changes the setting to enable/disable alarm code | 0: Disable

Alarm code output
output. 1: Enable

Fireitag ez s g2 Sets the speed limit per 1V of analog input 00 5,500 [r/min]
voltage.

Analog speed limit offset Sets the offset voltage for analog speed limit input. | —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 to0 6,000 [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 Name Description Setting range
Analog speed monitor Sets the offset voltage for monitored analog 1,000 1.00 [V]
offset voltage speed.

Analog toraue monitor 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.

1to10[V]

Analog torque monitor
offset voltage

Sets the offset voltage for monitored analog
torque.

—1.00 to 1.00 [V]

Alarm/warning

Overvoltage warning

Sets the voltage under which an overvoltage
warning generates.

320 to 400 [V]

Undervoltage warning

Sets the voltage under which an undervoltage
warning generates.

120to 280 [V]

Overheat warning

Sets the temperature under which an overheat
warning generates.

40to 85 [°C]

Overload warning

Sets the condition under which an overload
warning generates.

1 to 100 [%]

Overspeed warning

Sets the speed under which an overspeed warning
generates.

1 to0 6,000 [r/min]

Function

Acceleration/deceleration
correction filter

Sets the correction filter time constant for
acceleration/ deceleration. Increase the value if
vibration occurs when the motor accelerates/
decelerates during winding operation.

10 to 500 [ms]

Friction torque correction

Sets the friction torque correction. This parameter
corrects the torque load based on the friction of
mechanical parts. The value is based on the torque
detected during idle operation.

0 to 50 [%)]

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
and display

JOG operating tension

Sets the tension command for JOG operation.
“100 %" indicates a value equivalent to the rated
torque.

1to 100 [%]

. Shows the speed on the OPX-2A with a sign oras | 0:Signed

Data setter speed display an absolute value. L e 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

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
1to 1,000
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. 1.0t01,0000
Analog inbut signals Changes the setting to enable/disable | 0: Disable
91nputsig the analog input signals. 1: Enable
. N Sets the direction in which motor 0: +=CCW
Motor rotation direction
torque generates. 1:4+=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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 MEXEQ2 or the OPX-2A.

Tension mode

Setting item
Simple High function| | High function Il
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

Step 1 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 ........ccuvvmeererens 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........coceerveeerrnnnene 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 ) ) . .
1 15 9 330 Operatlop pf)lnt Oper.atlo.n point
(winding) (unwinding)
2 22 A 470
3 33 B 680
4 47 C 1,000
5 68 D 1,500 Rated speed
6 100 E 2,200 Minimum speed
7 150 F 3,000
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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
\A/ .
changes, the tension cannot be kept constant.

Feed roller

Feed rate m——p

@

Back tension

Tension [N]

O

Winding
operation

Step 2 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.2 to No.7 Digital setting

One set of the speed limit and the tension 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

No.0 to No.7 0 0

® Data selection method

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 controlled operation (simple mode)

B Using the internal potentiometer VR1

3. Set the tension command value using the internal

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 turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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

potentiometer VR1.
Setting range: 0 to 100 %
Factory setting: 0 %

o LLLLo

Using an external potentiometer or external DC voltage

. 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 turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 pin No.4 to No.6 of the analog I/O connector (CN6).

Refer to p.58 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 No.5 of CN6).

3) Apply the offset for analog torque input using the MEXEO2 or the OPX-2A.

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.

Setting example

Analog tension
command offset Description
voltage

Setting | Analog tension
example | command gain

The tension command value per 1V of voltage command

0,
@ U A7 becomes 10 %.

The tension command value per 1V of voltage command

0
1% ov becomes 1 %.

The tension command value per 1V of voltage command
becomes 100 %.

@
® 100 % oV
@

The home of voltage command becomes 1V.The gain on tension

10 % 1V . .
° command value is the same as in example ().




Tension controlled operation (simple mode)

Tension command value [%)]

100 @

10 L/

-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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.2 to No.7 as the tension command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.0 to No.7 as the tension command value.

3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.7.
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Tension controlled operation (simple mode)

Step 3 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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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.
The motor decelerates to a stop.
The time until the motor stops after it starts decelerating varies depending on the tension command value or the
load condition.
Refer to p.154 for the timing chart.
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Tension control operation (high function mode I, high function mode )

5 Tension control operation
(high function mode|,
high function modell)

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 MEXEQ2 or the OPX-2A.

Step 1 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
NXM620A (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 1,000 mm (39.37 in.)

Tension command Motor output 14
value [%] Torque [N-m] Tension [N] 1.2 ///
100 0.64 1.27 10
=z
80 0.51 1.02 = 08 .
60 0.38 0.76 g /
40 0.25 0.51 g 06 g
. . —
04 /
20 0.13 0.25 L
/
0 0 0 027
0 50 100

Tension command [%]
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Tension control operation (high function mode |, high function mode )

Step 2 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.2 to No.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.

* High function mode I: Initial diameter, material thickness, final diameter (p.151), taper (p.152), speed limit value (p.158)
High function mode II: Initial diameter, material thickness, final diameter (p.151), material inertial moment, core inertial
moment (p.151), taper (p.152), speed limit value (p.158)

® Initial value

No.0 to No.7 0

50

500 1,000 100 0 0

® Data selection method

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 LLLLo

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 pin No.4 to No.6 of the analog I/O connector (CN6).
Refer to p.58 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 No.5 of CN6).
3) Apply the offset for analog torque input using the MEXEO2 or the OPX-2A.

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 )

Setting example

@ 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 of voltage command becomes 1 V. The gain on tension
® 10% 1V ) )
command value is the same as in example(D).

Tension command value [%)]

100 @

101! ,/'
-10 -1 LS
P 10 Voltage command [V]
/ -10 }2

-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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.2 to No.7 as the tension command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.0 to No.7 as the tension command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.7.
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Tension control operation (high function mode I, high function mode )

Step 3 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 1t0 5,000 [um] | Sets the thickness of material.

Initial diameter 500 1to 1,000 [mm] | Sets the initial diameter when winding or unwinding.
Final diameter 1,000 1to 1,000 [mm] | Sets the final diameter when winding or unwinding.

Step 4 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_949’9992'99 Sets the inertial moment of the core.
[x107" kgm?]
. . 0.00to 99,999.99 Sets the inertial moment of the material at the
Material inertial moment 0 4 P . . K
[x107" kgm?] maximum material thickness.
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Tension control operation (high function mode |, high function mode )

Step 5 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 2 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.
The motor decelerates to a stop.
The time until the motor stops after it starts decelerating varies depending on the tension command value or the
load condition.
Refer to p.154 for the timing chart.
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Tension control operation (high function mode I, high function mode )

Step 7 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 MEXEQ2 or the OPX-2A.

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, set a
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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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

No.0 No.1

Speed limit value

Motor speed
30 r/min

|
2 msor less
Final diameter

Initial No.0 No.1

Current diameter .
diameter

Tension command

20 ms 20 ms

Motor Excitation J
excitation Non-excitation

20 ms or less 20 ms or less

Electromagnetic  Hold ——I I
brake Release

2 ms or more

0
H *
CW input *1 OFF

. ON
MO to M2 input OFF X No.0 No.1
2 ms or less

ON —
| H *
W-RESET input *2 OFF
ms or less 2 msor less

N

ON ——
READY output . ] |

2 ms or less 2 ms or less

+s ON
MOVE output 3 - | |

2 msor less 10 ms or less 2 msor less 10 ms or less

MBC output *4 ON
OutPUL™ oFf

VLC output *5 C?FI\I: |_| |_|

*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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.
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Timing chart

B Unwinding operation

Motor speed No.0 No.1

30 r/min
Speed limit value
Initial diameter
Current diameter Final diameter
Y : No.0 No.1
Tension command
20 ms 20 ms
L Excitation
Motor excitation Non-excitation
20 ms or less 20 ms or less
Hold
Electromagnetic brake R
elease
2 ms or more
H *
CW input *1 OFF
MO to M2 i ON X No.0 No.1
to input OFF 0. 0.
2 msorless
ON
_ H *
W-RESET input *2 OFF
2 msor less 2 msor less
ON —
READY output . B |
2 msorless 2 msor less
ON
*
MOVE output*3 .- i |
2 ms or less 10 ms or less 2 msor less 10 ms or less

MBC output *4 o
outPut ™% or

ON
*
VLC output *5 OFF

*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 setting will become effective after the power

is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.
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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.

A remote operation is performed using MEXEO2.

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

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 output
output e

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 ms or less 2 ms or less 2 ms or less 2 msor less
ON
VLC output OFF
Speed limit
Attained speed / Detected
output band 1] e / 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 output N
output e
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 OFF

Excitation

Motor excitation .
Non-excitation

Hold

Electromagnetic brake
Release

EE
FR |nput OFF
Utpu OFF

MBC o
output OFF

30 ms or less 2 msor less 30 ms or less
60 ms or less 20 ms or less 60 ms or less
2 msor less 2 msor less 2 ms or less
2 msor less 2 msor less 2 ms or 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.2 to No.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.143)
High function mode I: Tension command value (p.148), initial diameter, material thickness, final diameter (p.151), taper (p.152)
High function mode II: Tension command value (p.148), initial diameter, material thickness, final diameter (p.151), material
inertial moment, core inertial moment (p.151), taper (p.152)

® Initial value

No.0 to No.7 0 0 50 500 1,000 100 0 0

® Data selection method

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 5,500 r/min
Factory setting: O r/min

ilililil

O LTl o
©@©
3

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

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 pin No.T to No.3 of the analog I/O connector (CN6).
Refer to p.58 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 5,500 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 No.1 of CN6).
3) Apply the offset for analog speed input using the MEXEQ2 or the OPX-2A.

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.

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

Speed limit value [r/min]

5,500

e

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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.2 to No.7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.2 to No.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 setting will become effective after the power
is turned on again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

2. Use the MEXEOQ2 or the OPX-2A to set one of operation data No.0 to No.7 as the speed command value.
3. Combine the ON/OFF statuses of MO to M2 inputs to select one of operation data No.0 to No.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.

B Notation

In this manual, keys are denoted by symbols, such as [M2= J[SETI[MIV &[]
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

. MODE
In the top screen of each operation mode, press the [ g5z |L oc F'

key for at least 5 seconds.
The display will show “LocK” and the edit lock function will HEEHE=EE
be enabled. f

The “LOCK" LED in the LED indicator area will also be lit.

“LOCK" it

@ Canceling the edit lock function

Again in the top screen of each operation mode, press the Unloch
[M22E ] key for at least 5 seconds.
The display will show “UnLocK”and the edit lock function % % % % %

will be cancelled.
The“LOCK” LED in the LED indicator area will turn off.
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1-1 Names and functions of parts

— —

OPERATIONAL UNIT OPX-2

4 )

ALM wnG] [move]l [ ] [Lock |:|J
N MODE
ESC

g

L

¢ SET

Orientalmotor

— T

L

Overview of the OPX-2A

Display
This area shows the motor position,
operation data, parameters, alarms, etc.

LED indicators

These LED indicators are used to indicate
the operation mode of the OPX-2A and
the driver status.

- Switches the operation mode.

- Moves to the upper level.

- Stop the motor immediately while being
operated in test mode.

Use this button to select data or change the
displayed item or move to the lower level.

Use these buttons to change the selected item or set data and parameters.
. Use these buttons to increase or decrease the value
or change the selected item.
¥ J or change the selected it

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

& I

°
=

el
>
Q
[on
(0]
~
%l

CrdchL

UU V'_’ W-U YH

L]
4]
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 data mode
Lit in the monitor mode

Lit in the test mode
Lit in the copy mode
|— Not used

[ MON | [DATA| | PAR | |TEST]| |[cOPY]| | |

[ ALM | [WNG| [MOVE| |

| [Lock] |

Lit when an alarm is present
Lit when a warning is present
Lit while the motor is operating

|
\\ |— Not used

Lit when the edit lock
Not used function is 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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2

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

Eﬂﬁ

MODE

ESC

Top

1 Detected speed

9rEu
®

Command
position

1=

Detected torque

Erd

o] |®

Estimate inertial
moment ratio

Jr

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
LrEc-clr

®] @

--> Processing is
in progress
(blinking)

SET
-------2> Processing is
in progress
(blinking)

Present warning

Yanl

data mode

screen of the

dAER

1 [sET

—1 Oper

ation data No.0

> dRER-T

DS

Oper

dAEAR-3

ation data No.3

@]

1/0 monitor
o

— Warning record 1 (latest)
> Ynl-

RS

Warning record 10 (oldest)

Yanb- 10

[®

Clear warni
Ynl-c

ng records SET

Lr

o o

1 Input monitor

reren

@ |

[®

otk

Output monitor

reen

@ |

[®

voltage mo

un

Analog speed input

nitor

©] |&

voltage mo

En

Analog torque input

nitor

@]

Lllb

-> Processing is
in progress
(blinking)
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Screen transitions in the position control mode

MODE

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
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.

Top screen of the MODE
parameter mode £s¢ LESE
PAr
SET
V.
Application
parameters
PAR--APP
SET
:
Gain 1710 Analog Alarm/warning
APP-O APP- 1 RPP-2 APP-3
: SET : SET : SET : SET
v ;
— Gain tuning mode —1 S-ON signal logic — Analog torque limit — Excessive position
selection SIAPP--00 gain deviation alarm
-n-nn - Yy | - 3J-
—APP-0 \|/ —~APP-2 —~APP-3
9] & JE 9] &
Output signal
Load inertial moment selection 1 Analog torque limit Excessive position
ratio *1 RPP-1-02 offset voltage deviation warning
APP-0-01 APP-2-05 RPP-3-01
L©
9] |G e 9] |G
Output signal
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
@] |® CIE
uTl@ —— @T ®© ,
Positioning complete Undervoltage warning
Position loop gain *3 output band Analog speed monitor RPP-3-073
APP-0-03 APP- (-04 maximurm value
APP-2-01 T
:
/|\ Overheat warning
Speed loop gain *3 Positioning near RPP-3-04
RPP-0-0Y output band Analog speed monitor
APP-1-0% maximum voltage /|\ \|/
@] |® APP-2-08 i —
- verload warning
S.peed loop integral APP-3-0%
time constant *3 Minimum ON time for
APP-0-05 MOVE signal Analog speed monitor /|\ \|/
-1 offset voltage
/|\ \|/ APP- (-08 APP E’g 09 Overspeed warning
“Cc-u
! APP-3-06
Speed feed-forward /|\ \|/ ®
ratio *3 Preset value /|\
RPP-0-0E RPP-1{-09 Anal.og torque monitor
maximum value
| @ APP-2- 10
Alarm code output /|\
APP- 1- 10 = -
nalog torque monitor
maximum voltage
APP-2- 11
|

*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
PRr--545
|

¢ (st

Function Manual operation :- Electronic gear Operation
APP-Y and display 545-0 545- ¢
: 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!-0n0
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-4-01 display 545- (-0
APP-5-02 Tl
/|\ \|/ Encoder output /|\ \|/
Damping control electronic gear A Analog input signals
RPP-4-0° SYs5-0-02 545-{-05
@] @ @] @] @
Deceleration rate of Encoder output Motor rotation direction
speed monitor electronic gear B gyg-1(-08
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 ‘e
SEESE- o ;
—1 Input test
= (N s
il
Output test 1
ok !
il
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
Jolb - {23456
[
Current position SET Perform current
preset --==--->1 position preset -
P-PrSEL do-PrSEL
w| |®
Z-phase preset SET Perform Z-phase preset
OPH-PrSEEL do OPHSEL
il
Analog speed input SET Perform analog speed
offset -T-—---> input offset
vin-oFSEL do uinoF§
!
Analog torque input SET Perform analog torque
offset -—----> input offset
tn-oFSEL do £t nofF§

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 FY O in progress
(blinking)
Data bank
selection 3 SET > p 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 /
mna v
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.
e In the lower level except the top screen, press [%] to return to the previous level.

Top screen of the
monitor mode

Eﬂﬁ

MODE
ESC

SET

1 Detected speed
—>rEu

®

Detected torque

trq

®] |©

Estimate inertial
moment ratio

dr

o] |®

Operation
number

DPE'I'ID

Present alarm

AL

The top screen for when
the power is turned on

—1 Alarm record 1
(latest)
AL -
R
Alarm record 10
(oldest)
AL - 10
|
Alarm reset
AL-r5E
|
Clear alarm records
ALrEc-clr
]

SET
----- > Processing is
in progress
(blinking)

SET
----- > Processing is
in progress
(blinking)

d

Top screen of the
data mode

ALR

| Operation data No.Q [---=--===="-"""3
> dALtA-0 ; Y
. 1| Operating speed
U ® ClrEu
:
H SET
Operation data No.7 | \/
dAER-T Torque limit
T PlErd
SET
: v
i | Acceleration time
. |EA
Present warning | 557 :
U SET
Ynl v : M
—1 Warning record 1 (latest) : Deceleration time
u - H
=>Ynlb- lEd
=
U : SET
[T
Warning record 10 (oldest)
Ynlh- 10
!
Clear warning records SET o
UnhG-clr |7 > Processing is
-n cLr in progress
(blinking)
1/0 monitor SET
o Vi
— Input monitor
= (N
|
Output monitor
olk e
|
Analog speed input
voltage monitor
un
|
Analog torque input
voltage monitor
En
|
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Screen transitions in the speed control mode

MODE Top screen of the MODE
ESC ESC
dRAER parameter mode LESE
PAr
SET
V.
Application
parameters PAr-SyS
PAr-RPP >
Gain 1/0 Analog
APP-O —{APP- —{APP-2 -
i (st ¢ (st i (ST
9 H H
— Gain tuning mode —1 S-ON signal logic *5 — Analog speed
selection i SIAPP-!-00 command gainn |
—>APP-0-00 \|/ —>APP-2-00 Analog speed monitor
/|\ \|/ /|\ \|/ maximum value
BRAKE signal logic RPP-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
@[ & || e @ [@ || |y
Mechanical rigidity RPP-1-02 Analog speed
setting *2 command offset /|\ \|/
APP-0-02 |® voltage
APP-2-02 Analog speed monitor
/|\ \|/ Output signal el offset voltage
= : selection 2 /|\ \|/ ARPP-2-09
Position loop gain *3 RPP-1-03
RPP-0-03 \|/ Analog torque limit /|\ J/
O gain -
7S /|\ \|/ _I_n Analpg torque monitor|
Zero speed output APP-2-03 maximum value
Speed loop gain *4 band /|\ \|/ APP-2- 10
APP-0-0Y4 APP- 1-06
Analog torque limit
/|\ \|/ \|/ offset voltage o
_ 9. nalog torque monitor
Speed loop integral Attained speed output APP-2-05 maximum voltage
RPP-0-05 RPP- 1-07 @] APF gt
- Analog input signal /|\ \|/
/|\ \|/ T \|/ automatic offset *7 .
APP- E’ _ UE Analog torque monitor
Speed feed-forward Attained speed output offset voltage
RPP-0-06 RPP- i-08 [ PP 2ot
-n- - -
1
| !
Alarm code output
APP- - 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

System parameters

Alarm/warning Function
: APP-3 APP-Y
E SET : SET
V.
— Overvoltage Mechanical rigidity
warning setting switch *
SRPP-3-0¢ APP-Y-00
o & o]0
Undervoltage Deceleration rate
warning of speed monitor
APP-3-03 APP-Y4-05
[
Overheat warning
APP-3-0Y
|
Overload warning
APP-3-05
|
Overspeed warning
ARPP-3-06
]

Manual operation
and display

APP-5

SET

JOG operation
speed

APP-5-00

@] |®

Data setter speed
display

APP-5-02

SET

Electronic gear Operation
S54Y5-10 S545- 1
: SET : SET
Encoder output Operation selection
electronic gear A after stopping in
cyo-o-n0g2 speed control mode
~54Y5-1{-0°2
@ ¢ D
D \|/ v
Encoder output
electronic gear B Analog input signals
545-0-013 54Y5-1-05
w| |®
Motor rotation
direction
545-1{-08
|

Data-setter initial
display

545-1-01
@] | ®

* 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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Screen transitions in the speed control mode

Top screen of the

test mode
LESE
— 1/O test ‘e
S LESE- o i
—1 Input test

= (N s

@] @

Output test 1 SET | Output test 1

olk ! olit ! ---
1)

Output test 2 SET N Output test 2

olit? ollt? --o

@] |®

Analog speed
command input test

un

@] |@

Analog torque
command input test

En
1)
Analog speed SET Set analog speed
monitor output test |- >f output voltage --=----> Voltage is output (blinking)
uvollk vallk
il
Analog torque SET Set analog torque | (‘ser
monitor output test |- >f output voltage --=----> Voltage is output (blinking)
Eollt tollkE

] @

JOG operation Operation is in progress

Job - {23456
] |®

Z-phase preset Perform Z-phase preset

OPH-PrSEE -------->dD OPHSEEL -------> 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§

-------2> Processing is in progress (blinking)
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Screen transitions in the speed control mode

Top screen of the

copy mode

caPY

—>

Download

LoAd

@

@

Upload
SAuE

—>1 Data bank
selection 0

M |LofRd

g

@

©

Data bank
selection 3

LoAd

3

@

@

Data bank
selection 2

LoAd

I3

@

@

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
vEr 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 Errar !
Initialization SET ___________ e /
N v
___ | Initialize operation
data SET > p o
N _ypLg [T rocessing is
wn o -dRER in progress
/|\ J/ (blinking)
Initialize application
parameters --===--> Processing is
n-APP i(zlPrEQre)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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4

mode

Screen transitions in the torque control mode

Screen transitions in the torque 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.

monitor mode

Top screen of the

MODE
ESC

Top screen of the

data mode
non dAEtR
E SET E SET
1 Detected speed | The top screen for when — Operation data No.0
N T the power is turned on —>IdAER-0
® N
4\
Detected torque
L-9 Operation data No.7
dARER-T
|
D /|\ v
Operation
number
oPE-no . =
Present warning
D \|/ v (7 O H
Yl ¥
Present alarm SET ___________ — Warning record 1 (latest)
AL : >Ynl- |
v pg
— Alarm record 1
. (latest) S .
PUAL - Warni d10 (oldest)
arning recort oldes
N Ynl- (D0
Alarm record 10 /|\ \|/ .
(oldest) Clear warning records
AL - 10 Yanbh-clr
i |
Alarm reset SET 7S
Al --SE -------> Processing is
L-r in progress /0 monitor SET
/|\ (blinking) ‘o \,/
Clear alarm records SET Input monitor
I -------> Processing is -
L rEc-clr in progress N o
/|\ (blinking) /|\ \|/
Output monitor
olt noon
@] @
Analog speed input
voltage monitor
un
[l
Analog torque input
voltage monitor
En
|

SET
-------> Processing is

Torque command

trq

T
t(SET
H

AV

Speed limit

rfu

in progress
(blinking)
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Screen transitions in the torque control mode

MODE

-L

Top screen of the
parameter mode

PA-

MODE
ESC

T
.
1 [sET
H

AV

78

maximum value

APP-2-01

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 | SAPP-3-02
—>{APP-I-0¢2 —>{APP-2-00 Analog speed monitor /|\ \|/
/|\ \|/ /|\ \|/ maximum voltage
RPP-2-08 Undervoltage
Output signal Analog speed limit warning
selection 2 offset voltage /|\ ARPP-3-073
RPP-i-04 APP-2-0° Analog speed monitor /|\ \|/
/|\ \|/ \|/ offset voltage
RPP-2-09 Overheat warning
Zero speed output Analog torque APP-3-0Y
band command gain /|\
- 3" o1 @
APP-1-0& APP-2-03 Analog torque monitor
/|\ \|/ \|/ maximum value Overload warning
RPP-2- 10 APP-3-05
Minimum ON time for Analog torque
MOVE signal command offset /|\ /|\ \|/
- - voltage
RPP-1-08 APP-2-05 Analog torque monitor Overspeed warning
/|\ \|/ maximum voltage ARPP-3-05
9] |@ APP-2- 11
Alarm code output /|\
RPP-1-10 Analog input signal /|\ \|/
automatic offset * Aol
3 o9 nalog torque monitor
/|\ RPP-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
APP-Y

|
t [sET
H

Deceleration rate
of speed monitor

APP-4-05

Manual operation
and display

APP-&

SET

JOG operating
torque

APP-5-010

@] |®

Data setter speed
display

APP-5-072

Screen transitions in the torque control mode

System parameters

PR--545

SET

Electronic gear Operation
S5Y5-0 545-
T t T
SET t(sET
Encoder output | Analog input signals
electronic gear A J5Y5-¢{-05
S5Ys5-0-02
<
@] |® .
Motor rotation
Encoder output direction
electronic gear B cyo- -0k
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
LESE- o

JOG operation
Job

@] |@

Z-phase preset

OPH-PrSEL

@] |®

Analog speed input
offset

un-oFSEEL

o] |®

Analog torque input
offset

En-oFSEEL

Input test

on ! ANENE]

@] @

Output test 1

oldE !

9] |®

Output test 2
oltE?l

@] \®

Analog speed
command input test

un

@] |@

Analog torque
command input test

En

@] |@

Analog speed
monitor output test

volt

@] @

Analog torque
monitor output test

Eollt

] @

Output test 1

Tolk t ---

N Output test 2
ollt? --o

SET Set analog speed
------- >f outputvoltage  |-=-=--> voltage is output (blinking)
volt
SET Set analog torque | (‘ser
------- >foutputvoltage  |--=-=--> violtage 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 > p 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 /
mna v
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 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

n-nn

1 [sET

—1 Detected speed
—>rfu

©] |©

Detected torque

Er9

o] @

Tension command

tEn

o] @

Revolution counter *1 *2
-

©] |®

Roll diameter *1 *2

STe

Operation number

oPE-no

o] |®

Selected number

SEL-no

o] |®

Present alarm

AL

The top screen for when
the power is turned on

Alarm record 1 (latest)

AL -1

Y

Alarm record 10 (oldest)

AL- 10

@] |®

Alarm reset

AL -r5¢

o] |®

Clear alarm records

ALrEc-clr

@] @

SET

-----=-> Processing is

in progress
(blinking)

SET

-===---> Processing is

in progress
(blinking)

Present warning ___S_E_T ____________
u H
Yl H
(¥) [ Warning record 1
(latest)
> Ynl- !
R
Warning record 10
(oldest)
YnlL- 10
[
Clear warning records
Ynh-clr
]
1/0 monitor SET
o M
—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.

=N e

@] @

Output monitor

“oT®

Analog speed input
voltage monitor

Hoon

un

ol @

Analog torque input
voltage monitor

tn
@]

SET

-=-=---> Processing is
in progress
(blinking)
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Screen transitions in the tension control mode

Top screen of the
data mode

SET

— Operation data N0.Q [-==--=======-=----~ :

S{dAEAR-0 k- ;

S

Operation data No.7

dALA-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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Screen transitions in the tension control mode

MODE

-L

Top screen of the
parameter mode

PA-

ESC

T
.
1 [sET
H

AV

MODE

7k

maximum value

APP-2-01

Application
parameters
PAr-APP
N SET
é
1/0 Analog Alarm/warning
APP- | APP-2 APP-3
é SET é SET é SET
V. : :
— 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
APP-1-03 APP-2-0°2 Analog speed monitor APP-3-03
/|\ \|/ \|/ offset voltage \|/
APP-2-09
Zero speed output Analog tension Overheat warning
band command gain /|\ APP-3-0Y
APP- -0k APP-2-04 Analog torque monitor /|\
/|\ \|/ \|/ maximum value
RPP-2-10 Overload warning
Minimum ON time for Analog tension RPP-3-05%
MOVE signal command offset /|\
APP- 1-08 voltage :
APP-2-05 Analog torque monitor
maximum voltage Overspeed warnin
@] |© e e
@ APP-2- 11 APP-3-05
Alarm code output
RPP-1-10 Analog input signal /|\ \|/
automatic offset * Al
Vv _ 9. nalog torque monitor
/|\ RPP-2-0b 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
; ¢ ((sET
1 Acceleration/ v
deceleration JOG operating
correction filter *2 tension
S{APP-4-03 APP-5-01
©] |& @] |&

Friction torque
correction *1 *2

APP-4-0Y

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

54Y5-0-03

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

S54Y5-1(-06

@] |®

Data-setter initial
display

545-1-0

@ |®
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Screen transitions in the tension control mode

-.

Top screen of the

test mode
LESE
1/0 test
LESE- o
JOG operation
Jal
|
Z-phase preset
OPH-PrSEL
w| |®
Analog speed input
offset
uvin-oF5EL
!
Analog torque input
offset
t in-oFSEE

Input test

on IARENANENN]

@] @

Output test 1

ok !

9] |®

Output test 2
oltECl

@] |®

Analog speed
command input test

un

@] |@

Analog torque
command input test

En

@] |@

Analog speed
monitor output test

volt

@] @

Analog torque
monitor output test

Eollt

] @

Output test 1

Tolk t ---

N Output test 2
ollt? --o

SET Set analog speed
------- >f outputvoltage  |--=-=--> voltage is output (blinking)
volt
SET Set analog torque| (‘ser
------- >foutputvoltage  |--=-=--> violtage 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 > p 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 /
mna v
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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Monitor mode

6 Monitor mode

6-1 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.

A range capable to monitor with the OPX-2A is from —19,999,999 to 19,999,999 with up to eight
digit numbers. However, only seven digit numbers can be shown on the display of the OPX-2A, so
only the last seven digit numbers are shown when the monitored value is eight digit numbers, and a
dot is marked on the lower right of the display.

e Display example

Actual value —19,999,999 | —-10,000,001 | —10,000,000 | 10,000,000 | 10,000,001 | 19,999,999
Displayed value —9999999. —0000001. —0000000. 0000000. 0000001. 9999999.

® Checking alarms/warnings, clearing alarm/warning records, and resetting alarms

o 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/O signal of the driver, as well as the analog input voltage.

6-2 Monitor item

Item Description

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
Detected speed 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.

You can check the generated motor torque. The generated torque is indicated as a

B I percentage of the rated torque being 100 %.

You can check the load inertial moment ratio estimated internally by the driver.

Estimate inertial The estimate inertial moment ratio indicates the percentage of the load inertial moment
moment ratio to the rotor inertial moment of the motor. If the rotor inertial moment is the same as the
load inertial moment, "100 %" is shown.

You can check the operation data number corresponding to the data used in the current

Operation number .
operation.

You can check the current position of the motor with reference to the home. If a

Command position *1 Lo . Lo
P 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.

You can check the operation data number currently selected by the M0 to M2 inputs of

*
Selected number *2 the driver.
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6-3

Monitor mode

Item

Description

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.204 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.209 for warning code.

I/0 monitor

You can check the ON/OFF status of each I/O signal of the driver. You can also monitor
the analog input voltage. For details, refer to the “6-3 Descriptions of I/O monitor”

*1 Position control mode only.
*2 Tension control mode only.

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 turn on the power

again.

e You can also clear warning records by turning off the driver power.

Descriptions of I/0

B Monitor the /0 signals

monitor

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 [nput signals

e Output signals

- S-ON

® Speed control mode

o Input signals

e

‘N TRIRININL olt
L ccw
Lcw
 FREE
L p-PRESET
L i
L Mo
L1
L P-REQ
L CLR/ALM-RST/P-CK

e Output signals

rn

L 75G2/NEAR/AL2/P-OUT1
L TLC/AL1/P-OUTO

L WNG/MOVE/MBC

L END

L READY/ALO/P-OUTR

L ALM

olt

[}

1

't

)
{ L zsG2/2v/AL2
TLC/ALT

w

NG/MOVE/MBC

!

l VA
READY/ALO

A

LM
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Monitor mode

® Torque control mode

o Input signals

tn RTRINT
{ L ccw
cw
FREE
M2
M1
- MO
L ALM-RST
® Tension control mode
e Input signals
tn I RTRIRY
{ L ccw
cw
FREE
M2
M1
- 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

e et

e Output signals

L zsG2/zv/AL2
VLC/ALT
WNG/MOVE/MBC
READY/ALO
ALM

——T

ollt

g nt

L zsG2/zv/AL2
VLC/ALT
WNG/MOVE/MBC
READY/ALO
ALM

—— ™
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Data mode

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 __ :
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 2y busn uonesado £ [

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. 0 to 300 [%] 0

Damping frequency Sets the damping control frequency. 7.00 to 100.00 [Hz] 30.00
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Data mode

B Speed control mode

Operating speed Sets the operating speed. 0to 5,500 [r/min] 0
L Sets the time needed for the operating speed to reach | 5 to 10,000

Accelerationtime | 3 3 r/min from 0 r/min. [ms/(1,000 r/min)] 100
S Sets the time needed for the operating speed to reach | 5 to 10,000

Deceleration time 0 r/min from 1,000 r/min. [ms/(1,000 r/min)] 100

Torque limit Sets the torque limit value. 0 to 300 [%] 0

B Torque control mode

Speed limit

Sets the speed limit value.

0to 5,500 [r/min]

Torque command

Sets the torque command value. The rated torque
corresponds to 100 %.

0to 300 [%]

H Tension control mode

Speed limit Sets the speed limit value. 0to 5,500 [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 5,000 [um] 50
Initial diameter *1 %2 iiait:;:;'t'a' diameter when winding or 1t0 1,000 [mm] 500
Final diameter *1 *2 3‘55::;:;‘3' TS S AT ) el 1t0 1,000 [mm] 1,000
This function prevents excessively tight
k1w winding. As the roll diameter increases, the o
Taper setting *1 2 tension is lowered. The tension becomes 010100 %] 100
constant when the taper setting is 100 %.
Core inertia moment *2 Sets the inertial moment of the core. Oy E? 99'9299'99 0
[x107" kgm~]
. . Sets the inertial moment of the material at the | 0.00 to 99,999.99
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

| 190



Test mode

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
of the test mode. Pressing the [SET] key will generate an error, and “oPE-Err” will be oPE-Err
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 1/0 test function with which you can check the connection status of the driver.

B Check the /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[\/ ] 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 TRINIRINT olE | - - -

\\I-CCW \\ |-END

cw READY/ALO/P-OUTR
FREE ALM
P-PRESET
) - - -
M1 ollt - - -
- MO L
-~ { ZSG2/NEAR/AL2/P-OUT1
| e WNGIMOVENEC
CLR/ALM-RST/P-CK
- S-ON
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Test mode

vz-xdo 2y busn uonesado £ [

® Speed control mode

e Input signals

N IR
{ L ccw
cw
FREE
M2
M1
- MO
-TL
- BRAKE
- ALM-RST
- S-ON
® Torque control mode
e Input signals
'n RIRIRY
{ L ccw
cw
FREE
M2
M1
- MO
L ALM-RST
® Tension control mode
o Input signals
tn RIRTNT
{ L ccw
cw
FREE
M2
M1
- MO
- W-RESET
-~ ALM-RST

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.

e Output signals

ot |

{ Lva
READY/ALO
ALM

ollt’

e Output signals

{ L zsG2/2v
TLC/ALT
WNG/MOVE/MBC

ot |

{ L READY/ALO
ALM

ollt’

e Output signals

{ L zsG2/2v/AL2
VLC/ALT
WNG/MOVE/MBC

ot |

{ L READY/ALO
ALM

ot

{ L zsG2/2v/AL2
VLC/ALT
WNG/MOVE/MBC
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Test mode

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 [ 4 ]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

e 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 will be written

to the driver’s non-volatile memory. The non-volatile memory can be rewritten approximately
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 again, 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 approximately 100,000 times.

e 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.

vz-xdo 2y busn uonesado £ [

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.

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 approximately 100,000 times.
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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 approximately 100,000 times.
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Copy mode

9 Copy mode

9-1 Overview of the copy mode

In the copy mode, you can download data saved in the

OPX-2A to the driver. You can also upload data saved in the

driver to the OPX-2A. Download OPX-2A data

It is also possible to verify data in the OPX-2A against the [ |[tothedriver. >
corresponding data in the driver, or revert driver data to EIEEIEIEE]

their initial values. d <
a -
Upload driver data

® Download to the OPX-2A.
Data saved in the OPX-2A can be copied to the driver.

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).
\_/\_/ .
Doing so may damage the parameter.

When a system parameter has been changed, the new setting will become effective after the power
is turned on again. When system parameters were changed by downloading, turn on the driver

power again. If a 24 VDC power supply is used, also turn on the 24 VDC power supply again.

® 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-Err” 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 FD
of the copy mode. Pressing the [SET] key will generate an error, and “LocK-Err” will be |L och-Err ‘
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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Copy mode

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.

Wrad'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.

no-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........ccoeevererrccnesenncsnnnns

1-1 Resolution of encoder output

2 Analog MONItOr.......cceeerecnececnesnensaennns 199
2-1  Analog speed MOoNitor....ecemneeennnee 199
2-2  Analog torque monitor........eeenn. 200



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

ON
ASG output o | L L

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 approximately 400 s 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 10,000 P/R

e Initial value: 1,000 P/R

Encoder output electronic gear B
Encoder output electronic gear A

Encoder output resolution [P/R] = 1,000 X

Setting example

Resolution (P/R) Electronic gear A of encoder output | Electronic gear B of encoder output
1,000 1 (initial value) 1 (initial value)
100 10 1
360 100 36
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2

Analog monitor

Analog monitor

2-1

The detected speed and detected torque can be output as voltages from pin No.7 (V-MON output) and pin No.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

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..........ccco.... This parameter is set when the home of output voltage is to be

offset.

-6,000 -3,000 .

—®@
@

-10

3,000

6,000

@ 6,000 r/min 10V oV When the detected speed is 6,000 r/min, 10V is
output.
When the detected speed is 3,000 r/min, 3V is output.

@ 3,000 r/min 3V oV The voltage does not rise above 3V even when the
detected speed exceeds 3,000 r/min.

@ 3,000 r/min 10V oV When the detected speed is 3,000 r/min, 10V is
output.

® 6,000 r/min v 1V The home of output voltage becomes 1V.

Output voltage [V] G{)
10

Detected speed [r/min]

Even when a speed above the maximum voltage is detected, the output will not exceed the
maximum voltage.

199 ||



Analog monitor

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 of output voltage is to be
offset.

/

-10

30

@ 300 % 10V oV When the detected torque is 300 %, 10V is output.
When the detected torque is 150 %, 3V 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 %, 10 V is output.

@ 300 % 10V 1V The home of output voltage becomes 1 V.

Output voltage [V] @e
10 o
347 / .4
-300 -150 .

5 Detected torque [%)]

Even when a torque above the maximum voltage is detected, the output will not exceed the

maximum voltage.
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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 Oriental Motor sales office.

B Inspection item

Check if any of the motor mounting screws is loose.

Check if an unusual noise is generated from a bearing (ball bearings) of the motor.
Check if the output shaft (gear output shaft) and the load shaft are out of alignment.
Check if a damage or stress is applied on the cable.

Check if the connection part between the motor and driver is loose.

Check if the openings in the driver are clogged.

Check if any of the screws having installed the driver is loose.

Check if any of the connection parts of the connector is loose.

Check if the driver has unusual smells or appearance defects.

% The driver uses semiconductor components. Static electricity may damage the semiconductor
\/\/ . .
components of the driver, so be extremely careful when handling them.
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Alarms and warnings

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 MEXEO2 or the OPX-2A.

You can also check the records of up to 10 most recent alarms starting from the latest one, or clear the alarm records.

Example: Overvoltage alarm (Number of blinks: 3)

Approximately Approximately
200 ms , 200 ms
Approximately
125
Interval

% 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.)
o Perform the alarm reset using the MEXEQ2 or the OPX-2A.
e Turn on the power supply again.

e Some alarms cannot be reset with the ALM-RST input or alarm reset functions provided by the
MEXEO2 or the OPX-2A. Check which alarms fall under this category in the tables provided on

the following pages. To reset these alarms, the power must be turned on again. If a 24 VDC power
supply is connected, also turn on the 24 VDC power supply again.

e The absolute position loss alarm cannot be reset with the ALM-RST input alone. Refer to p.82 for
details on the method to reset this alarm.
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Alarms and warnings

B Descriptions of alarms

Overheat protection 21h Possible

Motor overheat protection 26h Not possible

Overload 30h Possible

Overspeed 31h Possible
OFF | ON | OFF

Command pulse error 34h Possible

Regeneration resistor 51h Not possible

overheat

Overvoltage protection 22h Not possible
OFF | ON | ON

Main power supply error 23h Possible

Undervoltage 25h Possible

Excessive position deviation ON | OFF | OFF 10h Possible

Overcurrent protection ON | OFF | ON 20h Not possible
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Alarms and warnings

Cause

Action

The internal temperature of the driver exceeded
approximately 85°C (185 °F).

Reconsider the ventilation condition inside an enclosure.

The motor temperature reached approximately 85°C (185 °F).

e Check the heat dissipation condition of the motor.
e Reconsider 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 6,000 r/min.

¢ Keep the speed of the motor output shaft to not more than
5,500 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 5,500 r/min or less.

e The regeneration resistor is not connected correctly.
e The regeneration resistor is overheating.
e The heat sink is overheating.

o If an external regeneration resistor is connected, connect the
thermostat outputs of the regeneration resistor 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 resistor
exceeds the allowable level. Reconsider 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.

o A large inertia was stopped abruptly, or up/down operation
was performed without connecting a regeneration resistor.

e The regeneration resistor is not connected correctly.

e The DC voltage of the main power supply became
approximately 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 resistor may have
exceeded the allowable level. Reconsider the load condition
and operating conditions.

o If the internal regeneration resistor is used, switch to an
external regeneration resistor.

The motor was started when the main power was cut off.

Check if the main power is input properly.

The main power supply was shut off momentarily or a voltage
shortage was generated.

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, and driver output circuit were shorted.

Turn off the power and check the motor, cable and driver
output circuit for shorting, and then turn on the power supply
again.
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Alarms and warnings

Position range error 32h Possible
Absolute position loss 7 ON | ON | ON 33h Possible
ABS not supported 47h Possible
No battery 48h Possible
Electronic gear setting error 71h Not possible
Sensor error during .

. 28h Not possible
operation
Encoder communication 2Ah e seeel
error
.Se.n.so_r er.ror during 42h Not possible
initialization
- e 8 OFF | OFF | OFF
. c.>t.o r.rot'fxtlon uring 43h Not possible
initialization
Encoder EEPROM error 44h Not possible
Motor combination error 45h Not possible
EEPROM error 9 OFF | OFF | ON 41h 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
approximately 30 seconds, and then turn on the power

supply again.

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.)

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 on the power supply again.

An encoder error was detected during operation.

Turn off the power, check the connection between the
encoder and driver, then turn on the power supply again.

A communication error occurred between the driver and
encoder.

Turn off the power, check the connection between the
encoder and driver, then turn on the power supply again.

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 on the power supply again.

The motor output shaft rotated by 1/40th of a revolution
during the initialization following a power on.

Prevent the 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 on the power supply again.

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
MEXEOQ2 or the OPX-2A.

CPU malfunctioned.

Turn on the power supply again.
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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

_ e e T S

—_ -
o =

100 % No detection = 9 \
125% Approximately 10 s E 8 \
150 % Approximately 4 s "g 7 \
250 % Approximately 1's 6 \
300 % Approximately 0.5 s § 5 \\

T 4

o 3 \

5 2 A

0 100 150 200 250 300
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 MEXEO2 or the OPX-2A.
You can also check the records of up to 10 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 .
Warnin Action
arning type code Cause ctio

e The deviation between the command
position and actual position at the m.otor o Reduce the load or increase the

. . output shaft exceeded the value set in the acceleration/deceleration time
Excgssllve position 10h excessive position deviation warning o o
deviation parameter. (Initial value: 9 rev) ° !f the torqu:e limit fulr'wct'lon lls used,

e The load is large or the acceleration/ Increase the torque limit value.
deceleration time is short.

The internal temperature of the driver

exceeded the value set in the overheat Reconsider the ventilation condition inside

Overheat 21h . " o

warning parameter. [Initial value: 80 °C an enclosure.

(176 °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 22h ] . . .

o A large 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 resistor. used, switch to an external regeneration

resistor.

o ‘ P . e Do not turn the S-ON input ON while the

el e sy »3h e S-ON input was turne when the main 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 i i

Undervoltage 25h ' 9 gp Check the input voltage of the main power
value: 125V) supp|y.

e The main power was cut off momentarily or
the voltage became low.

The battery discharged and its voltage

Low battery voltage 27h Shepped e B Ver kol Replace the battery.

e The generated torque exceeded the value set | ® Reduce the load, or increase the

in the overload warning parameter. acceleration/deceleration time.
Overload 30h (Initial value: 90 %) o Check the cable connection.

e The load is large or the acceleration/ e 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 31h set in the overspeed warning parameter. (Initial | less.
value: 5,800 r/min) o If the speed is overshooting due to
insufficient gain adjustment, readjust the
gain.
Absol iti . -,
bsolute position 33h 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
71h encoder output electronic gear became electronic gear correctly, then turn on the
outside the specified range. power supply again.

Electronic gear
setting error

2-3 Timing charts

H ALM output/WNG output

Warning Generation condition -
Alarm Generation condition
1 sormore 1 ms or more
ALM-RST input *1 ON
EINPULTL o
10 ms or less 10 ms or less
WNG oN
output OFF
2 msor less 2 msorless
ALM output *2 oN
OUtpUL ™2 oFf
2 msor less 30 ms or less
o Excitation
Motor excitation *3 e
Non-excitation
2 msor 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 s or more 1 ms or more
ALM-RST i t*1 N
TLINPUETL opr
2msor less 2 msorless
ALM output *2 N
OUtPUL™2 opr
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 2msor less A 2 msor less
o i ay —
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 MEXEQ2 or the OPX-2A.

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 Oriental Motor sales 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 being 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.

e Keep the TL input OFF when the torque
limit value is set to 0 %.

The FREE input is being ON.

Turn the FREE input OFF.

The motor does not
operate.

The BRAKE input is being OFF. *3

e Turn the BRAKE input ON.

e Check the setting of the application
parameter for BRAKE signal logic.

The CLR input is being 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 being
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 being 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.

*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.
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Troubleshooting and remedial actions

1/0 signals can be monitored using the MEXEOQ2 or the OPX-2A. Use to check the wiring condition
of the I/0 signals.
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Cables

1 Cables

1-1 Connection cable sets/extension cable sets

When installing the motor on a moving part, use a flexible cable.

B System configuration

@ Extending the wiring length using a connection cable set

Connection cable set

For electromagnetic brake*

For encoder

For motor

* Only when the motor is of electromagnetic brake type.

@ Extending the wiring length using an extension cable set

Included cable set or

) ___Extension cable set ) connection cable set
For electromagnetic brake* Cable for electromagnetic brake*
=) T == T ——— S

Bar an@eika Cable for encoder

Cable for motor
@ For motor i

* Only when the motor is of electromagnetic brake type.

When using an extension cable, make sure the total cable length is 20 m (65.6 ft.) or less.

S9110SsSad0k pue sa|jgqe) Ol -
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B Connection cable sets

These are cable sets needed when a motor and driver are connected.
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

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

1 Red

2 White

3 Black

4 Green/yellow

AWG16 (1.25 mm?)

A W N =

Model: 350780-1

(TE Connectivity)
® Pin assignments of cable for encoder connectors
_ o Motor side o Driver side
1 Green . =l 4 =N
5 Black AWG18 (0.75 mm") 6 \\@// 5 5 - |
3 Red AWG24 (0.2 mm?) N e ] X 3 1 H
4 White AWG18 (0.75 mm?) = ! =
5 Yellow
AWG24 (0.2 mm?) Model: 54280-0609 Model: 55100-0670
6 Brown (Molex Incorporated) (Molex Incorporated)

@ Pin assignments of cable for electromagnetic brake connector

1 White

2 Black

AWG20 (0.5 mm?)

(e

1

Model: 5559-02P-210
(Molex Incorporated)

Cables
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Cables

B Flexible connection cable sets

These are cable sets needed when a motor and driver are connected.

Use when the motor is installed on a moving part.

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

CCOT0VNR 1(3.3) CCO10VNRB 1(3.3)
CCO20VNR 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

_PinNo [ Color [ leadsze |
1 Red 5
2 White

AWG17 (1.25 mm?) 3

3 Black 4
4

Green/yellow

Model: 350780-1

(TE Connectivity)
® Pin assignments of cable for encoder connectors
1 Green AWG19 (0.75 mm?) /—\E“
5 mm
2 Black 6 \\ﬂ// >
B 3
3 Red AWG25 (0.2 mm?) e [
1
4 White AWG19 (0.75 mm?) =
5 Yellow ,
AWG25 (0.2 mm) Model: 54280-0609
6 Brown (Molex Incorporated)

® Pin assignments of cable for electromagnetic brake connector

White

AWG21 (0.5 mm?)

Black

(e

1

Model: 5559-02P-210
(Molex Incorporated)

e Driver side

4=\

R g ¢/ A
1//{}\\2
=

Model: 55100-0670
(Molex Incorporated)
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B Extension cable sets

These are cable sets needed when the wiring distance between a motor and driver is extended.
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

CCO10VNFT 1(3.3) 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 connectors

1 Red

2 White

3 Black

4 Green/yellow

AWG16 (1.25 mm?)

e Motor side

e Driver side

il

)

2

Model: 350780-1

Model: 350779-1

(TE Connectivity) 7
(TE Connectivity)
® Pin assignments of cable for encoder connectors
1 Green AWG18 (075 mm?) =l [/ T\
.75 mm /\
2 Black 6 ﬂ// > > \\ﬁ// 6
4 3
3 Red AWG24 (0.2 mm?) e | 3 /“\ N
. 2

4 White AWG18 (0.75 mm") = [
5 Yellow 5

AWG24 (0.2 mm”) Model: 54280-0609 Model: 55100-0670
6 Brown (Molex Incorporated) (Molex Incorporated)

@ Pin assignments of cable for electromagnetic brake connectors

|

White

2 Black

AWG20 (0.5 mm?)

e Motor side

e Driver side

2 [ |

[ 2

(e

1 [

Model: 5559-02P-210

(Molex Incorporated)

Model: 5557-02R-210
(Molex Incorporated)

Cables
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Cables

B Flexible extension cable sets

These are cable sets needed when the wiring distance between a motor and driver is extended.
Use when the motor is installed on a moving part.
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 Length [m (ft.)] Model Length [m (ft.)]
CCO10VNRT 1(33) CCO10VNRBT 1(33)
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 connectors
Pin No. Color Lead size e Motor side e Driver side

1 Red = 1
2 White AWG17 (1.25 mm?) %:' ’
3 Black

4 Green/yellow [E @"

2

(=

1 4

Model: 350780-1

Model: 350779-1

(TE Connectivity) 7
(TE Connectivity)
® Pin assignments of cable for encoder connectors
Pin No. Gallar L iz e Motor side e Driver side
1 Sreen AWG19 (0.75 mm?) /—\E“ =
75 mm
2 Black N ﬁ,// > > ﬁ 6
2 4 1 3 3 4
3 Red AWG25 (0.2 mm?) e U
1 1 2
. 2
4 White AWG19 (0.75 mm") = [
5 Yellow 5
AWG25 (0.2 mm”) Model: 54280-0609 Model: 55100-0670
6 Brown (Molex Incorporated) (Molex Incorporated)

® Pin assignments of cable for electromagnetic brake connectors

Pin No. Celler Lerel g o Motor side e Driver side
1 White C 1| 2
AWG21 (0.5 mm?) Gl ||
2 Black B E* 2
L=h 1 [

Model: 5559-02P-210

(Molex Incorporated)

Model: 5557-02R-210
(Molex Incorporated)
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1-2 Communication cable for the support software

Cables

Be sure to purchase the communication cable for the support software when connecting a driver and PC in which the

support software MEXEOQ2 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.

The MEXEO2 can be downloaded from Oriental Motor Website Download Page.
Model: CCO5IF-USB [5 m (16.4 ft.)]

1-3 Driver cables

These are shielded cables for driver 1/0 signals (for CN7)
offering excellent noise resistance.

For CN7 CC36D1E

1(3.3)

(36 pins) CC36D2E

2(6.6)
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Accessories

2 Accessories

2-1 Wiring support tools

B Accessory sets

Use accessory sets when the analog I/0 functions are used.

This is a set of one CN6 connector and two variable resistors.
Model: AS-SV2

This is a CN6 connector.
Model: AS-SD1

B Regeneration resistors

If vertical drive (gravitational operation) such as _

elevating applications is performed or if sudden
start-stop operation of a large inertia is repeated RGB100 NXD20-A, NXD20-C
frequently, connect the regeneration resistor. RGB200 NXD75-S

B Connector-terminal block conversion units

These are conversion units for CN7 connector only.
The driver can be connected to a programmable

controller via a terminal block.

CC36T10E Single-row 1(3.3)

CC36WTO5AE 0.5(1.6)
Two-rows ————

CC36WT10AE 1(3.3)

2-2 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

2-3 Other accessory

B Battery

This is a battery needed when the absolute function is used in the position control mode.
Model: BATOTA
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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 OFF

ON
24VDC power supply OFF

S-ONi ON
-ON input OFF

ON

READY outupt OFF

ALM outupt N
OUtuPt oer

ON
*
END outupt OFF

MBC out tON
OUtUPt e

Excitation

Motor excitation -
Non-excitation

* Position control mode only.

10 s or more

0 sormore

22 r:rSIZZSleSS Whichever
is longer 100 ms or less
800 ms or less
800 ms or less *
2 msorless

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

0 sormore

Timing charts

10 s or more

Main power supply

24 VDC power supply

S-ON input

READY output

ALM output

END output *

MBC output

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

Excitation

Motor excitation

Non-excitation

Electromagnetic brake

Hold

Release

* Position control mode only.

0 sormore

60 ms or less

Whichever
2sorless . 100 ms or less
is longer
300 ms or less
300 ms or less
2 msor less .
Whichever
2sorless is longer 100 ms or less
30 ms or less .
Whichever
2s orless is longer 100 ms or less
60 ms or less .
I Whichever
2s orless is longer 100 ms or less

e When to turn on the main power and 24 VDC power is not specified.

mode, tension control mode]

Main power supply

24VDC power supply

CW input
CCW input

READY output

ALM output

MBC output

ON
OFF

ON
OFF

ON
OFF
ON
OFF
ON
OFF

ON
OFF

Excitation

Motor excitation

Non-excitation

® When no 24 VDC power supply is used

B Power supply input [speed control mode (free after stopping), torque control

10 s or more

2sorless

0 s or more
2 ms or less
800 ms or less 100 ms or less
2msor less 100 ms or less
30 ms or less 100 ms or less

225 ||



Timing charts

® When a 24 VDC power supply is used

. ON
Main power supply OFF
ON

24 VDC power supply OFF

CWinput ON
CCW input OFF

ON

READY output OFF

ALM N
output OFF

MBC output ON
output e
o Excitation
Motor excitation o
Non-excitation
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 *1

READY oN
output OF

MBC out tON
output e

ON
OFF

Excitation

Motor excitation *2

Non-excitation

Hold

Electromagnetic brake

actuated.

—
—
)
o,
®
=
I
S
(o)
o)
w

Release

60 ms or less 2 ms or less
2 msorless 2msor less
Delay time when
the motor is not
30 ms or less excited=20 ms
60 ms or less 20 ms or less

*2 The electromagnetic brake does not operate if no 24 VDC power is input.

*1 When the S-ON input is OFF, the motor will put into a non-excitation state after the electromagnetic brake is
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B CW input/CCW input [speed control mode]

® Free after stopping

Timing charts

0 sormore
CWinput ON
CCW input OFF
BRAKE input ON
NPUL okr
2 msor less 2 msor less
READY output N
output e
2 msor less 2 msor less
MOVE ON
output OFF
10 ms or less 2 ms or less
MBC out ON
output OFF :
Delay time when
the motor is not
excited=20 ms 30 msor less
o Excitation
Motor excitation o _axcitation
20 ms or less 60 ms or less
X Hold
Electromagnetic brake R
elease
2ms or less
Detected
speed
Motor speed 10 ms* 60 ms or less
30 r/min
RN Py -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.

@ Servo locked after stopping

CW input ON
CCW input OFF

ON

0's or more

S-ON input OFF

BRAKE i N
input OFF

READY oN
output OFF

2 ms or less

2 msor less

ON

2 ms or less

MOVE output OFF

ON
OFF

Excitation

MBC output

Motor excitation y . _excitation

Hold
Electromagnetic brake

Release

Motor speed

2 ms or less

Command speed

Detected speed
2 msorless
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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 OFF

MOVE output
output e
ON

MBC output OFF

Excitation

Motor excitation -
Non-excitation

Hold

Electromagnetic brake
Release

Motor speed

Command speed

0 s or more
2 ms or less 2 msor less
2 msor less 2 msor less
10 ms or less 2 msor less
Delay time when
the motor is not
excited=20 ms 30 ms or less
20 ms or less 60 ms or less
2 msor less
Detected
v speed -
v 10 ms* 60 ms or less
= — 30 r/min
st -30r/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

FREE i t ON
NPUL oer
S-ON input * N
NPUL™ opr
60 ms or less 2 msor less 60 ms or less
READY output N
output oer
2 msor less 2 msor less 2 msor less
MBC N
output OFF
30 ms or less 2 msor less 30 ms or less
o Excitation
Motor excitation o
Non-excitation
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
N [
Position counter X
OFF
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Timing charts

B CLRinput [position control mode]

500 ps or more

CLRi t ON
NPUL oFp
2msorless 2 msorless

READY output ON
outPut e

2 msor less
END output ON
output oer

2 ms or less
Deviation counter

B ALM-RST input

Generation condition

Alarm
1 sormore 1 ms or more
ALM-RST input N
ot input o
2 ms or less 2 ms or less
ALM output N
outPUL e
2 ms or less 60 ms or less
ON .
READY output OFF Indeterminate
2 ms or less 2 ms or less
MBC output ON
output e
2 ms or less 30 ms or less*
o Excitation
Motor excitation -
Non-excitation
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 is the timing chart when an alarm to put the motor into a non-excitation state is generated.
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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 2msor less
ON
MBC output OFF :
Delay time when
the motor is not
excited=20 ms 30 ms or less
L Excitation
Motor excitation -
Non-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 s ormore

CWinput ON
CCW input OFF

S-ONi t ON
ONNpUt o
2msor less

BRAKE input

ON
OFF
2 msorless

READY output ON
OFF

10 ms or less 2 msor less

ON
MOVE output OFF

ON
MBC output OFF

L Excitation
Motor excitation -
Non-excitation

Hold

Electromagnetic brake
Release

2 msorless

Detected speed
L~
2 ms or less

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
NP 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
NPUL oFr
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 e

*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 msorless 2 msorless 2 msor less 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 N
output e
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
Detected speed
Attained speed output band N
1 ]
Target speed
Motor speed
B ALM output/WNG output
0sormore Generation
condition
Alarm
Generation condition ‘
Warning Generation condition
2 ms or less
ALM output oN
output e
10 ms or less 10 ms or less 10 ms or less 10 ms or less
WNG output N
output e

* Some alarms are not preceded by a warning.

B WNG output

waringsn [ Generationconcion [NNE]

Warning #B IGeneration conditionl
Warning #C IGeneration conditionl
10 ms or less 10 ms or less
WNG output oN
outhut oer
#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 sormore

. ON
CW/CCW input OFF

ON

READY output OFF

ON
MOVE output OFF

2 msor less

*1

2 ms or less

END output
output g

*2

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

P-REQ input *1 oN
TRERINPUETL opr
Alarm
1sormore 1 ms or more
ALM-RST i on
-RSTinput
2 msor less 2msor less
ALM output on
output e
_2msorless _2msorless _2msorless _2msorless
ON ] ] ] ]
READY output - READY X ALO*2 | X P-OUTR*1[ X ALO *2 X__READY
_2msorless L 2msorless _2msorless _2msorless
ON ] ] ] ]
TlCoutput3 (..~ TLC| X AL1*2 | X P-OUT0*1 | X ALT *2 X TIC
_2msor less _2msor less _2msorless L 2msorless
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”

and tension control mode.

—
—
)
o
®
=
I
S
(o)
o)
w

*3 In the position control mode or speed control mode. The VLC output becomes effective in the torque control mode
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B Current position output [position control mode]

Timing charts

P-REQii t ON
-REQinput

2 msorless

2 ms or more

P-CKinput N
“RINPUL e

2 msor less

L]

2 ms or less

0 ms or more

ON

P-OUTR output OFF Indeterminate *

| L

Indeterminate *

N

2 ms or less

Indeterminate *

2 msor less

P-OUTO output

Indeterminate *| / Once X Twice X3 timesX_|

P-OUT1 output

2 ms or less

X27 times)28 timesX Indeterminate *

B Multi-stage command operation [speed control mode, torque control mode]

CW input N
NPUt opp |

CCW input

I

L

ON
OFF

MO to M2 i N
(o] input OFF

READY output OFF

MOVE output ON
output e |

e Speed control mode

Motor speed command

Deceleration
time

time

Deceleration

Acceleration
time

Deceleration
time

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
to input OFF
2 ms or less
,2ms or less N

Torque limit*1

Damping control frequency*2

*1 The TL input is ON.
*2 Damping control is enabled.

,2ms or less

2 msor less
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Timing charts

H MO to M2 input [speed control mode]

MO to M2 input X
0 input

,2msor less

2 ms or less

Speed command

2 ms or less

,2msor less

Torque limit*
*The TL input is ON.

H MO to M2 input [torque control mode]

MO to M2 input X
0 input -

2 ms or less

,2msor less -

Torque command

,2ms or less

2 ms or less

Speed limit

B Tension controlled operation
@ Winding operation (CW input ON)

READY out tON
output oer

ON
OFF

FREE input

CWinput1 o |
R LY

W-RESET input ON 1
(level input) OFF |

Acceleration/deceleration torque

Torque command

Motor speed

Initial
diameter

Current diameter

*1 In high function mode | and high function mode I, 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 II, the CCW input is disabled.
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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):

This refers to the region which can be used for a short period of time such as

acceleration or deceleration.

Type Motor model Continuous stall Heat sink size Maximum speed
yp current [A] [mm (in.)] [r/min]
NXM45A, NXM45M 0.91
250x250x6
NXM410A, NXM410M 1.12 (9.84%9.84x0.24)
NXM620A, NXM620M 1.8
Standard 5,500
300x300x10 .
NXM640A, NXM640M 3.2 (11.81x11.81x0.39)
350x350%10
NXM975A, NXM975M 5.9 (13.78%13.78x0.39)
NXM45A, NXM45M 0.91
NXM410A, NXM410M 1.12
250x250x6
NXM610A-J, NXM610M-J 1.1 (9.84x9.84%0.24)
NXM620A-J, NXM620M-J 18
Geared NXM620A, NXM620M ’ 3,000
NXM640A, NXM640M 3.2 300%300x10
NXM940A-J, NXM940M-J 5.1 (11.81x11.81x0.39)
350%350x10
NXM975A-J, NXM975M-J 59 (13.78x13.78x0.39)

2-1 Standard type

NXM45A, NXM45M

0.6 1.2
0.5 1
€ 04 € 08
Z Intermittent 4 Intermittent
o 0.3 v 0.6
o o
° 0.2 S 0.4
0.1 0.2
Continuous Continuous
| |

0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]

NXM620A, NXM620M

25 5
_ 2 _ 4 5
£ £ \\\
Z 15 zZ 3 N
g Intermittent \ g Intermittent \
g N g 2
ke N kS b
0.5 1
Continuous I Continuous .
\ \ \

0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]

NXM410A, NXM410M

| |
0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]

NXM640A, NXM640M

0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]
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Speed - Torque Characteristics

NXM975A, NXM975M

10
_ 8
S N
Z 6 AN
g Intermittent \
g ¢ AN
[t

2

Continuous —
\ \

0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]

2-2 PS geared type

® NXM65
Gear ratio: 5 Gear ratio: 10
2.5 ‘ ‘ ‘ ‘ 5 : : ‘ ‘
Maximum torque Maximum torque
2 4
€ €
Zz 1.5 Limited duty region Z 3| Limited duty region
s LT s | [T
|§ Pgrmis§ible torque é Pgrmisgible torque
05— | .
C(‘Jntin‘uous‘duty‘ regi?n C?ntin‘uous duty‘ regi?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]

“Speed - Torque Characteristics" for the motor of
the NXMé65 PS geared type

Gear ratio: 25 (Motor model: NXM45A/NXM45M)
12 ‘ ‘ ‘ 0.6
10 | Maximum torque 05
E 8 € 04
= Limited duty region Z )
w ‘ ‘ : o 0.3 — Intermittent
=} 35
S .
S 41— Perm|55|blg torque R 0.2
7] A 0.1
Con‘tinuou‘s duty r‘egion Continuous
\ |
0 25 50 75 100 125 0 1,000 2,000 3,000 4,000 5,000 6,000
Operating speed [r/min] Speed [r/min]
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Speed - Torque Characteristics

® NXM610
Gear ratio: 5
5 ‘ ‘ ‘ ‘
Maximum torque
4
B
Z 3 Limited duty region
e [ 1]]
|§ Pgrmis;ible torque
T,
C?ntin‘uous‘duty‘regic‘)n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

125

20 Maximum torque
E
Z 15| Limited duty region
Y
g 10 -
S Perm|55|blg torque
5 ————
Con‘tinuou‘s duty r‘egion
0 25 50 75 100
Operating speed [r/min]
® NXM920
Gear ratio: 5
10 — ‘ :
Maximum torque
8
E S .
Z 6| Limited duty region
g L]
é Pgrmigsible torque
2
C(‘)ntin‘uous‘duty‘regi(‘)n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

Torque [N-m]

50

40

30

20

10

Maximum torque

Limited duty region

Permissible torqué

Continuous duty region
\ \ \

25 50 75

100

Operating speed [r/min]

125

Gear ratio: 10

10

Maximum torque

8

6 |— Limited dutr region
4 Permissible torque
2t
C?ntin‘uous‘duty‘regi(‘)n
0 50 100 150 200 250 300 350

Operating speed [r/min]

Torque [N-m]

“Speed - Torque Characteristics" for the motor of

the

NXMé610 PS geared type

(Motor model: NXM410A/NXM410M)

1.2
1
E 08
=z
v 0.6 — Intermittent
o
e} 0.4
0.2
Continuous

| |
0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]

Gear ratio: 10

20—
Maximum torque

— 15

€

Z Limited duty region

() ’IO | | |

3 B

5 Permissible torque

SO T
Continuous duty region

\ \ \ \ \

0 50 100 150 200 250 300 350
Operating speed [r/min]

“Speed - Torque Characteristics" for the motor of
the NXM920 PS geared type
(Motor model: NXM620A/NXM620M)

Torque [N-m]

2.5
2
1.5
Intermittent
1
0.5
Continuous
| |

0 1,000 2,000 3,000 4,000 5,000 6,000
Speed [r/min]
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Gear ratio: 10

® NXM940
Gear ratio: 5
20 ‘ ‘ ; ;
Maximum torque
— 15
£
Z Li‘mitef‘zl duty reg‘ion
o 10
3 BN
5 Permissible torque
S e
C(‘Jntin‘uous‘duty regi?n
0 100 200 300 400 500 600 700

Operating speed [r/min]

Gear ratio: 25

Torque [N-m]

100 | |
80 | Maximum torque
60
Limited duty region
40 : w ‘
Permissiblg torque
20 | i |
Con‘tinuou‘s duty r‘egion
0 25 50 75 100

Torque [N-m]

Speed - Torque Characteristics

40 — ‘ ‘
Maximum torque
30
Limited duty region
20 | | | |
T
Permissible torque
T
Continuous duty region
\ \ \ \ \

0 50 100 150 200 250 300 350
Operating speed [r/min]

“Speed - Torque Characteristics" for the motor of
the NXM940 PS geared type
(Motor model: NXM640A/NXM640M)

Torque [N-m]

125

Operating speed [r/min]

5

4

0

Intermittent

Continuous
|

1,000 2,000 3,000 4,000 5,000 6,000

Speed [r/min]

2-3 PJ geared type

® NXM810

Gear ratio: 5

Torque [N-m]

5

4

0

Gear ratio: 10

| Maximum torque
L L L L

Limited duty regibn

Permissible torque

Torque [N-m]

T T
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Speed - Torque Characteristics

® NXM810
“Speed - Torque Characteristics" for the motor of
the NXM810 PJ geared type
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® NXM1040
Gear ratio: 5
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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 Sets the control mode. Available Available
Sets thfe torque limit value as an analog setting (external Available Available
potentiometer or external DC voltage).
L . Not .
Sets the torque limit value per 1V of analog input voltage. available Available
Torque limit Sets the offset voltage for analog input Not Available
q 9 g Input. available
Sets whether or not to enable automatic offset for analog input Not .
. . Available
signals. available
Sets the torque limit value via one of operation data No.0 to No.3 as a Not .
- . ) Available
digital setting. available
Sets 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 Sets the damping control frequency via one of operation data No.0 to Not .
frequency . . . Available
No.3 as a digital setting. available
Enables damping control. Available Available
Opera.tlon data §elects one of operation data No.0 to No.3 using the M0 and M1 Available Available
selection inputs.
Toggles operation data No.0 between analog setting and digital
setting. When the parameter is set to“1: Enable,” operation data No.0
Analog/digital selection bggomes a'n analog setting, while operation data No.1 to No.3 provide Not Available
digital settings. available
When the parameter is set to “0: Disable,” all operation data numbers
provide digital settings.
Sets the resolution per pulse. The resolution is calculated by the
formula below:
Resolution settin Resolution = 1,000 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
Motor rotation direction | Sets the rotation direction of the motor relative to the input pulse. av;\:gtble Available
The current position can be stored in the driver. Use our battery . .
Absolute system BATO1A if the absolute function is to be enabled. Available Available
Operation after absolute | Sets how the motor should operate after an absolute position loss Not .
s . . Available
position loss alarm reset | alarm has been reset, when the absolute system function is used. available
Pulse input Performs a positioning operation based on pulses input from a pulse Available Available

generator.
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Function/parameter list (position control mode)

APP-2-03 Analog Analog torque limit gain 0 to 300 [%] 30
APP-2-05 Analog Analog torque limit offset | _, 44 09y 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 1,000 1
SyS-0-01 Electronic gear Electronic gear B 1to 1,000 1
. . L 0:+=CCW
SyS-1-06 Operation Motor rotation direction Tt =CW 1
. 0: Enable pulse input at the ON edge of
SyS-1-01 Operation Opeaiemaiareosaltit the P-REQ input 0

position loss alarm reset

1: Enable pulse input
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Function/parameter list (position control mode)

. Standard Extended
Item Overview . . )
specification function
Pulse input mode . . .
. Sets the pulse input mode. Available Available
selection
This is used to excite the motor to be ready for operation. Available Available
S-ON input
Sets 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 S h band e | Not Availabl
ets 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
e . Not .
Positioning near output | Enables the positioning near output. available Available
Sets 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 Selects the MOVE output. . Available
available
- . Not .
Sets the minimum ON time for the MOVE output. ) Available
available
Toraue limit enable This is used to set the torque limit value in operation data. Use the MO
in ?n and M1 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
This is used to release the electromagnetic brake and stop the motor
. excitation. The output shaft can be rotated by an external force . .
FREE input (free-run state). The deviation counter continues to be reset while the Available Available
FREE input is ON.
MBC output This is used to gutput the timing at which to release the Not Available
electromagnetic brake. available
This is used to rewrite the preset value with the current position. Available Available
Position preset
Sets the preset value. NOt Available
available
This is used to output the current position. 56 bits of data that the
Current position output | current position, encoder status, alarm code and checksum are Available Available

included are output.
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Function/parameter list (position control mode)

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 to 36.00 [‘] 036
output band
. . 0: ZSG2 output
APP-1-03 I/0 Output signal selection 2 1: NEAR output 0
APP-1-05 /0 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 I/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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Function/parameter list (position control mode)

. Standard Extended
Item Overview — )
specification function
This is used to output the ASG/BSG/ZSGT1 (ZSG2) signals based on Available Available
encoder feedback pulses.
Sets the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:
Encoder feedback Resolution = 1,900 % (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 .
Selects 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.
Outputs a voltage according to the detected speed. Available Available
Sets the maximum analog speed to be monitored '\.IOt Available
available
Analog speed monitor ) ) Not )
Sets the maximum voltage for monitored analog speed. . Available
available
. Not .
Sets the offset value for monitored analog speed. . Available
available
Outputs a voltage according to the detected torque. Available Available
Sets the maximum analog torque to be monitored. NOt Available
available
Analog torque monitor . ) Not .
Sets the maximum voltage for monitored analog torque. . Available
available
. Not .
Sets the offset value for monitored analog torque. . Available
available
Sets the gain tuning mode.
Automatic: The load inertial moment is estimated internally by the
driver. Simply set the mechanical rigidity, and the gain will
. . . . Not .
Tuning mode selection be adjusted automatically. available 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.
Sets 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 become 100 %.
Mechanical rigidi . . . s . .
e(f anlca. rigidity Sets the gain adjustment level according to the mechanical rigidity. Available Available
setting switch
L Sets whether or not to enable the mechanical rigidity setting switch. .Ot Available
Mechanical rigidity available
selection o . . Not .
Sets the mechanical rigidity as a digital setting. . Available
available
Position loop Sets the position loop proportional gain when manual tuning is Not .
. . L s . Available
proportional gain performed. When the value is increased, the response will increase. available
Speed loop Sets the speed loop proportional gain when manual tuning is Not .
. . L . . Available
proportional gain performed. When the value is increased, the response will increase. available
Speed loop integral Sets 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 Sets the speed feed-forward ratio when manual tuning is performed. Not .
. . . s . Available
ratio 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 1,000 1
SyS-0-03 Electronic gear Encoder output electronic 1 to 1,000 1
gear B
. . 0: ZSG2 output
APP-1-03 I/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 . 1t0 6,000 [r/min] 5,500
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 1,000 [Hz] 50
APP-0-05 Gain Speed loopintegral time | 4 4 1, 500,0 ms] 3138
constant
APP-0-06 Gain Speed feed-forward ratio 0to 100 [%] 0
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Function/parameter list (position control mode)

Applies a filter to the pulse input command to make the operation

Command filter Available Available
smooth.
Damping control Suppres.s.es r.e5|d.ual vibration during positioning, in order to shorten Available Available
the positioning time.
Sets 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
Shows the speed on the OPX-2A with a sign or as an absolute value. avall\:I(:ztlole Available
. . . Not .
JOG operation Sets 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 Data setter edit 1: Enable
Manual operation JOG operating speed 1 to 300 [r/min]
and display P 9sp
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Function/parameter list (speed control mode)

4  Function/parameter list
(speed control mode)

. Standard Extended
Item Overview . . .
specification function
Control mode Sets the control mode. Available Available
Sets the speed command value via operation data No.0 or No.1 as an
analog setting (internal potentiometer VR1, external potentiometer or . .
external DC voltage). Operation data No.2 to No.7 provide digital Available Available
settings.
Sets the speed command value per 1V of analog input voltage. NOt Available
available
Speed command Sets the speed at which to clamp the analog input to zero. av:illc:ble Available
. Not .
Sets the offset voltage for analog input. . Available
available
Sets whether or not to enable automatic offset for analog input Not .
. . Available
signals. available
Sets the speed command value via one of operation data No.0 to No.7 Not .
- . . Available
as a digital setting. available
Sets the torque limit value via operation data No.0 or No.1 as an
analog setting (internal potentiometer VR1, external potentiometer or . .
. ; - Availabl Availabl
external DC voltage). Operation data No.2 to No.7 provide digital Il I
settings.
Sets the torque limit value per 1V of analog input voltage Not Available
q P ginp ge. available
Torque limit Not
Sets the offset voltage for analog input. ) Available
available
Sets whether or not to enable automatic offset for analog input Not .
. . Available
signals. available
Sets the torque limit value via one of operation data No.0 to No.7 as a Not .
- . . Available
digital setting. available
Sets the acceleration/deceleration time via operation data No.0 or
No.1 as an analog setting (internal potentiometer VR2). The Available Available
acceleration time and deceleration time are the same.
Acceleratl.on/ . Sets the acceleration time via one of operation data No.0 to No.7 as a Not .
deceleration time. . . . Available
digital setting. available
Sets the deceleration time via one of operation data No.0 to No.7 as a Not .
- ) . Available
digital setting. available
SOe;I):;:it(;?]n LI Selects one of operation data No.0 to No.7 using the MO to M2 inputs. Available Available
Toggles 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 No.0 and No.1 become analog settings, while No.2 to No.7 available Available
provide digital settings. When the parameter is set to “0: Disable,” all
operation data numbers provide digital settings.
Motor rotation direction | Sets the rotation direction of the motor. NOt Available
available
Opera.tlon after Sets how the motor should operate after stopping. NOt Available
stopping available
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Analog speed command

APP-2-00 Analog gain 0 to 5,500 [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 5,500 [r/min] 0
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
tA Operation data Acceleration time 5to 10,000 [ms / 1,000 r/min] 100
td Operation data Deceleration time 510 10,000 [ms / 1,000 r/min] 100
. . . 0: Disable
SyS-1-05 Operation Analog input signals 1 Enable 1
. . L 0: +=CCW
SyS-1-07 Operation Motor rotation direction Th=CW 1
Operation selection after 0: Free
SyS-1-02 Operation stopping in speed control 1- Servo lock 0

mode
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Function/parameter list (speed control mode)

. Standard Extended
Item Overview . . )
specification function
This is used to excite the motor to be ready for operation. NOt Available
available
S-ON input Not
. . o} .
Sets the S-ON input logic. available Available
READY output When the motor becomes ready, the READY output will turn ON. Available Available
Forward/reverse Starts operating in forward or reverse direction. Available Available
Stops the motor instantaneously. Available Available
Instantaneous stop . . Not .
Sets 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 Not
Sets the band within which the ZV output turns ON. .o 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 Not
Sets the band within which the VA output turns ON. .o Available
available
The MOVE output remains ON while the motor is operating. Available Available
Selects the MOVE output Not Available
MOVE output put. available
- . Not .
Sets the minimum ON time for the MOVE output. . Available
available
This is used to release the electromagnetic brake and stop the motor
. excitation. The output shaft can be rotated by an external force . .
FREE input (free-run state). The deviation counter continues to be reset while the Available Available
FREE input is ON.
MBC output This is used to 9utput the timing at which to release the Not Available
electromagnetic brake. available
Toraue limit enable This is used to enable the torque limit value. Use the MO to M2 inputs
. q to select a desired torque limit value from among the predefined Available Available
input .
settings.
T.C izt The TLC.OL!tput will turn ON when the detected torque reaches the Available Available
torque limit value.
This is used to output the ASG/BSG/ZSG1 (ZSG2) signals based on Available Available
encoder feedback pulses.
Sets the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:
Encoder feedback Resolution = 1,900 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 .
Selects 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 5-ON'signal logic 1: Contact B (normally closed) 0
. . 0: Contact A (normally open)
APP-1-01 I/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 I/0 Zero speed output band 1 to 5,500 [r/min] 10
APP-1-07 /0 Attained speed output 1 t0 5,500 [r/min] 30
band
0: WNG output
APP-1-02 I/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 Encoder output electronic 1to 1,000 1
gear A
SyS-0-03 Electronic gear Encoder output electronic 1to 1,000 1
gearB
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
APP-1-10 I/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
Outputs a voltage according to the detected speed. Available Available
Sets the maximum analog speed to be monitored. NOt Available
available
Analog speed monitor ) . Not .
Sets the maximum voltage for monitored analog speed. . Available
available
. Not .
Sets the offset value for monitored analog speed. . Available
available
Outputs a voltage according to the detected torque. Available Available
Sets the maximum analog torque to be monitored. NOt Available
available
Analog torque monitor . . Not )
Sets the maximum voltage for monitored analog torque. ) Available
available
. Not .
Sets the offset value for monitored analog torque. . Available
available
Sets the gain tuning mode.
Automatic: The load inertial moment is estimated internally by the
driver. Simply set the mechanical rigidity, and the gain will
. . . . Not .
Tuning mode selection be adjusted automatically. available 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.
Sets 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 rigidi L . s . .
echanica rigidity Sets the gain adjustment level according to the mechanical rigidity. Available Available
setting switch
o Sets whether or not to enable the mechanical rigidity setting switch. .Ot Available
Mechanical rigidity available
selection o o . Not ,
Sets the mechanical rigidity as a digital setting. . Available
available
Position loop Sets 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 Sets 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 Sets the speed loop integral time constant when manual tuning is Not .
. . g . Available
time constant performed. When the value is decreased, the response will increase. available
Speed feed-forward Sets the speed feed-forward ratio when manual tuning is performed. Not .
. . . S . Available
ratio This setting allows the settling time to be shortened. available
Sets 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
Shows the speed on the OPX-2A with a sign or as an absolute value. av:illce)ltble Available
. . . Not .
JOG operation Sets the operating speed of JOG operation. available Available
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Analog speed monitor

APP-2-07 Analog ; 1t0 6,000 [r/min] 5,500
maximum value
APP-2-08 Analog Analog speed monitor 1t010[V] 10
maximum voltage
APP-2-09 Analog Analog speed monitor ~1.00 to 1.00 [V] 0
offset voltage
APP-2-10 Analog Analog torque monitor 1t0 300 [96] 300
maximum value
APP-2-11 Analog Analog torgue monitor 1t010[V] 10
maximum voltage
APP-2-12 Analog Analog torque monitor ~1.00to 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 1 to 1,000 [Hz] 50
APP-0-05 Gain speed loopintegraltime | 5000 [ms) 318
constant
APP-0-06 Gain Speed feed-forward ratio 0 to 100 [%] 0
0: Operating speed [r/min]
1: Position [steps]
2: Torque [%]
3: Estimated inertial moment ratio [%] N
. AT, 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 43
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 Sets the control mode. Available Available
Sets the torque command value via operation data No.0 or No.1 as an
analog setting (internal potentiometer VR1, external potentiometer or . .
external DC voltage). Operation data No.2 to No.7 provide digital Available Available
settings.
Sets the torque command value per 1V of analog input voltage. av:illce)aLIe Available
Torque command Not
Sets the offset voltage for analog input. . Available
available
Sets whether or not to enable automatic offset for analog input Not .
. . Available
signals. available
Sets the torque command value via one of operation data No.0 to Not .
L . . Available
No.7 as a digital setting. available
Sets the speed limit value via operation data No.0 or No.1 as an analog
setting (internal potentiometer VR2, external potentiometer or . .
external DC voltage). Operation data No.2 to No.7 provide digital Available Available
settings.
. . Not .
Sets the speed limit value per 1V of analog input voltage. available Available
Speed limit Not
Sets the offset voltage for analog input. . Available
available
Sets whether or not to enable automatic offset for analog input Not .
. . Available
signals. available
Sets the speed limit value via one of operation data No.0 to No.7 as a Not .
- . . Available
digital setting. available
SeFI):cr?ith)cr)mn CELE Selects one of operation data No.0 to No.7 using the MO to M2 inputs. Available Available
Toggles 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 No.0 and No.1 become analog settings, while No.2 to No.7 available Available
provide digital settings. When the parameter is set to “0: Disable," all
operation data numbers provide digital settings.
Motor rotation direction | Sets the direction in which motor torque generates. avaiI:the Available
READY output When the motor becomes ready, the READY output will turn ON. Available Available
Forward/reverse Star.ts operating !n foryvarq or reverse dlrectlon: With an analog Available Available
setting, the rotation direction changes depending on the voltage.
The MOVE output remains ON while the motor is operating. Available Available
Selects the MOVE output Not Available
MOVE output put. available
- . Not .
Sets the minimum ON time for the MOVE output. . Available
available
This is used to release the electromagnetic brake and stop the motor
FREE input excitation. The output shaft can be rotated by an external force Available Available

(free-run state).
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Analog torque command

APP-2-03 Analog ) 0 to 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 5,500 [r/min] 550
APP-2-02 Analog Analog speed limit offset | _, 414 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 5,500 [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 0 to 255 [ms] 5

MOVE signal
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Function/parameter list (torque control mode)

This is used to output the timing at which to release the

Not

MBC output electromagnetic brake. available Available
This is used to output the ASG/BSG/ZSG1 (ZSG2) signals based on Available Available
encoder feedback pulses.

Sets the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:

Encoder feedback Resolution = 1,900 X (Encoder output electronic gear B / Encoder Not .

outout 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 .
Selects 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
Sets 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
Outputs a voltage according to the detected speed. Available Available
Sets the maximum analog speed to be monitored. NOt Available

available

Analog speed monitor . ) Not )

Sets the maximum voltage for monitored analog speed. . Available
available

Sets the offset value for monitored analog speed. NOt Available
available

Outputs a voltage according to the detected torque. Available Available

Sets the maximum analog torque to be monitored. NOt Available
available

Analog torque monitor . . Not .

Sets the maximum voltage for monitored analog torque. . Available
available
Sets the offset value for monitored analog torque. NOt Available
available
o Sets the initial screen on the OPX-2A. In the torque control mode,

Data-setter initial . . A . Not .

. the top screen of the monitor mode will become the initial display if . Available
display available

the selected item cannot be displayed.
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0: WNG output

APP-1-02 I/0 Output signal selection 1 1: MOVE output 0
2: MBC output
SyS-0-02 Electronic gear Encoder output electronic 1to 1,000 1
gear A
SyS-0-03 Electronic gear S ST S 1 to 1,000 1
gear B
. . 0: ZSG2 output
APP-1-03 I/0 Output signal selection 2 1: NEAR output 0
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 S Zvioutpt 0
APP-1-06 I/0 Zero speed output band 1t0 5,500 [r/min] 10
APP-1-10 1/0 Alarm code output BB DIEIelS 0
1: Enable
Analog speed monitor .
APP-2-07 Analog . 1t0 6,000 [r/min] 5,500
maximum value
APP-2-08 Analog Analog speed monitor 1t0 10[V] 10
maximum voltage
APP-2-09 Analog AT e s ~1.00 to 1.00 [V] 0
offset voltage
APP-2-10 Analog A T Tl 10 300 [%] 300
maximum value
APP-2-11 Analog Analog torgue monitor 1t0 10 [V] 10
maximum voltage
APP-2-12 Analog AT T 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 Sets the control mode. Available Available
Selects 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.
Sets the tension command value via operation data No.0 or No.1 as an
analog setting (internal potentiometer VR1, external potentiometer or . .
external DC voltage). Operation data No.2 to No.7 provide digital Available Available
settings.
. . N .
Sets the tension command value per 1V of analog input voltage. availzﬁole Available
Tension command Not
Sets the offset voltage for analog input. ) Available
available
Sets whether or not to enable automatic offset for analog input Not .
. . Available
signals. available
Sets the tension command value via one of operation data No.0 to Not .
. . . Available
No.7 as a digital setting. available
Sets the speed limit value via operation data No.0 or No.1 as an analog
setting (internal potentiometer VR2, external potentiometer or . .
external DC voltage). Operation data No.2 to No.7 provide digital Available Available
settings.
Sets the speed limit value per 1V of analog input voltage Not Available
P P 91hp 9¢ available
Speed limit Not
Sets the offset voltage for analog input. . Available
available
Set whether or not to enable automatic offset for analog input signals. av:ill(;tble Available
Sets the speed limit value via one of operation data No.0 to No.7 as a Not .
- . . Available
digital setting. available
Sets the change in radius (material thickness) per one revolution of Not
Material thickness the winding (unwinding) shaft in high function mode | or high available Available
function mode Il.
s Sets the material diameter at the start of winding or unwinding in Not .
Initial diameter . . . . . Available
high function mode | or high function mode II. available
. . Sets 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 Sets the inertial moment corresponding to the maximum material Not Available
moment diameter in high function mode | or high function mode II. available
. . Sets 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 g6l 0 to 100 [%] 10
APP-2-05 Analog Analog tension command | _, 5444 09 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 5,500 [r/min] 550
APP-2-02 Analog AR (MEEEER | g enee 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 5,500 [r/min] 0
dt Operation data Material thickness 1to0 5,000 [um] 50
din Operation data Initial diameter 1to 1,000 [mm] 500
dPK Operation data Final diameter 1to0 1,000 [mm] 1,000
JL Operation data Material inertia moment 0 t0 99,999.99 [x 10—4 kgm2] 0
Jc Operation data Core inertia moment 0t0 99,999.99 [x 10—4 kgm2] 0
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. Standard Extended
Item Overview — )
specification function
Taper settin Reduces 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 Sets the ratio of the motor shaft speed and the winding shaft speed. NOt Available
tension control available
i{f:;;t;?‘n L Selects one of operation data No.0 to No.7 using the MO to M2 inputs. Available Available
Toggles 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 No.0 and No.1 become analog settings, while No.2 to No.7 available Available
provide 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 Starts 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
Sets the band within which the ZV output turns ON. ,Ot Available
available
Acceleration/ Sets the correction filter time constant for acceleration/deceleration
. . o . _ . Not .
deceleration correction | in high function mode . Increase the value if vibration occurs when . Available
. . . available
filter the motor accelerates/decelerates during winding operation.
Friction torque Corrects 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 . . available
the torque detected during idle operation.
W-RESET input This is used to reset the roll diameter of the winding shaft to the initial Available Available
value.
This is used to output the ASG/BSG/ZSG1 (ZSG2) signals based on Available Available
encoder feedback pulses.
Sets the encoder feedback pulses per motor evolution. The resolution
of encoder feedback pulses is calculated by the formula below:
Encoder feedback Resolution = 1,900 X (Encoder output electronic gear B / Encoder Not '
outout 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 .
Selects 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
Outputs a voltage according to the detected speed. Available Available
Sets the maximum analog speed to be monitored. NOt Available
available
Analog speed monitor . . Not .
Sets the maximum voltage for monitored analog speed. . Available
available
. Not .
Sets the offset value for monitored analog speed. . Available
available
Outputs a voltage according to the detected torque. Available Available
Sets the maximum analog torque to be monitored. NOt Available
available
Analog torque monitor . . Not .
Sets the maximum voltage for monitored analog torque. . Available
available
. Not .
Sets the offset value for monitored analog torque. . Available
available

| 266



Function/parameter list (tension control mode)

tEP Operation data Taper setting 0 to 100 [%] 100
SyS-1-04 Operation Decelerationrate of tension | , 1 0.0 10
control
SyS-1-05 Operation Analog input signals 0: Disable 1
4 P g inputsig 1: Enable
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 . A G 0
APP-1-06 I/0 Zero speed output band 1t0 5,500 [r/min] 10
APP-4-03 Function Acceleration/deceleration | 15, 500 fmg) 100
correction filter
APP-4-04 Function Frictional torque correction | 0 to 50 [%)] 0
SyS-0-02 Electronic gear Encoder output electronic 1to 1,000 1
gear A
SyS-0-03 Electronic gear Encoder output electronic 1to 1,000 1
gearB
. . 0: ZSG2 output
APP-1-03 1/0 Output signal selection 2 1: NEAR output 0
APP-1-10 I/0 Alarm code output 0: Disable 0
1: Enable
Analog speed monitor .
APP-2-07 Analog A 1 to 6,000[r/min] 5,500
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 A 1 to 300 [%] 300
maximum value
APP-2-11 Analog Analog torque monitor 1t0 10 [V] 10
maximum voltage
APP-2-12 Analog Analog torque monitor ~1.00t0 1.00 [V] 0

offset voltage
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Selects the MOVE output.

This is used to release the electromagnetic brake and stop the motor
FREE input excitation. The output shaft can be rotated by an external force
(free-run state).

Motor rotation direction | Sets the direction in which motor torque generates.

Not
available

Available

Not
available

Available

Available

Available
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APP-1-02 1/0

. . N 0:+=CCW

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'a”’? 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

Enables alarm code output if you want alarm codes to be output.

Alarm reset

Turn on the power supply
again/reconnection

Resets alarms by turning the main power supply again.

ALM-RST input

Resets alarms by inputting the ALM-RST input.

Alarm detection
condition setting

Excessive position deviation
alarm

Sets 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 approximately 85 °C
(185 °F).

Motor overheat generation

The motor temperature reached approximately 85 °C (185 °F).

Overload

A load exceeding the rated torque was applied.

Overspeed

The detected motor speed exceeded 6,000 r/min.

Command pulse error

The command pulse frequency exceeded the specified value.

Regeneration resistor
overheat

e The regeneration resistor is not connected correctly.
e The regeneration resistor is overheating.

Overvoltage protection

¢ 200-230 VAC was applied to a product specified for 100-150 VAC.

e A large inertial load was stopped abruptly, or up/down operation was
performed without connecting a regeneration resistor.

¢ The regeneration resistor is not connected correctly.

e The DC voltage of the main power supply became approximately 400 V
or higher.

Main power supply error

The motor was started when the main power was cut off.

Undervoltage

The main power supply was shut off momentarily or a voltage shortage
was generated.

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).

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.)

Absolute position loss

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.
¢ The position range error alarm was reset.

(This alarm generates when the absolute system function is used in the
position control mode.)
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Available Available - - - _
Available Available - = - _

NOt Available - - - _
available

NOt Available APP-1-10 Alarm code output TRl 0: Disable
available 1: Enable
Available Available - - - _
Available Available - = - _

Not Available APP-3-00 Excessive position 1t0 1,000 [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 - = - _
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Descriptions of
alarms

ABS not supported

The battery was detected when the absolute function was disabled in the
position control mode.

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

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

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

Overvoltage warning

Sets the voltage at which an overvoltage warning generates.

Undervoltage warning

Sets the voltage at which an undervoltage warning generates.

Overheat warning

Sets the temperature at which an overheat warning generates.

Overload warning

Sets the condition under which an overload warning generates.

Overspeed warning

Sets 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)

o 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)

o A large inertial load was stopped abruptly, or up/down operation was
performed without connecting a regeneration resistor.

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: 125V)

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: 5,800 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 | 1 164 frey] 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 ) . 40to 85 [°C]
available Available APP-3-04 Overheat warning (104 to 185 °F) 80

NOt Available APP-3-05 Overload warning 1 to 100 [%] 920
available

NOt Available APP-3-06 Overspeed warning 1 t0 6,000 [r/min] 5,800
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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