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Thank you for purchasing an Oriental Motor product.

This Operating 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

1.1 Before using the product
Only qualified personnel of electrical and mechanical engineering should work with the product.
Use the product correctly after thoroughly reading the section “2 Safety precautions.” In addition, be sure to observe the
contents described in warning, caution, and note in this manual.
The product described in this document has been designed and manufactured to be incorporated in general industrial
equipment. Do not use for any other purpose. Oriental Motor Co., Ltd. is not responsible for any compensation for
damage caused through failure to observe this warning.
1.2 Related operating manuals
Operating manuals are not included with the product. Download from Oriental Motor Website Download Page or contact
your nearest Oriental Motor sales office.
Operating manual name Operating manual number
BXII Series OPERATING MANUAL (this document) HP-5124
Data Setter OPX-2A BXI Series OPERATING MANUAL HP-5058
Support software MEXEQ2 Version 3 OPERATING MANUAL HM-60131
—_8—
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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
user and other personnel from exposure to the risk of injury. Use the product only after carefully reading and fully
understanding these instructions.

/\ WARNING

Handling the product without observing the instructions that accompany a "WARNING" symbol
may result in serious injury or death.

/\ CAUTION

Handling the product without observing the instructions that accompany a “CAUTION" symbol
may result in injury or property damage.

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

The items under this heading contain related information and contents to gain a further
understanding of the text in this manual.

Explanation of graphic symbols

® Indicates "prohibited" actions that must not be performed. 0 Indicates "compulsory" actions that must be performed.

/\ WARNING

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

o The terminals on the driver front panel marked with A\ A\ symbol indicate the presence of high voltage. Do not
touch them while the power is supplied. Doing so may result in fire or electric shock.

e Do not use the standard type (without electromagnetic brake) in a vertical application. If the driver protective function
is activated, the motor will stop and the moving part will drop, thereby causing injury or damage to equipment.

e Do not use the brake mechanism of the electromagnetic brake motor as a safety brake. It is intended to hold the

® moving part and motor positions. Using it as a safety brake may result in injury or damage to equipment.

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

e Do not machine or modify the cable. Doing so may result in fire, electric shock or damage to equipment.

o If the motor is operated in vertical direction, do not turn the FREE input ON. The holding power of the motor will be
lost, causing injury or damage to equipment.

e Do not touch the motor or driver when conducting the insulation resistance measurement or dielectric strength
test. Accidental contact may result in electric shock.

e Do not touch the connection terminals on the driver immediately (until the CHARGE LED turns off) after the power
is turned off. Residual voltage may cause electric shock.

e Do not disassemble or modify the motor and driver. Doing so may result in electric shock, injury, or damage to equipment.
Refer all such internal inspections and repairs to the branch or sales office from which you purchased the product.

shock.

electric shock.

e Only qualified and educated personnel should be allowed to perform installation, connection, operation and
inspection/troubleshooting of the product. Handling by unqualified and uneducated personnel may result in fire,
electric shock, injury, or damage to equipment.

o If the driver protective function was activated, remove the cause before clearing the 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.

e The motor and driver are Class | equipment.

When installing the motor and driver, ground their Protective Earth Terminals. Failure to do so may result in electric

e Install the motor and driver in an enclosure. Failure to do so may result in electric shock or injury.
e Securely connect and ground in accordance with the connection diagram. Failure to do so may result in fire, electric
0 shock or damage to equipment.
e Be sure to observe the specified cable sizes. Use of unspecified cable sizes may result in fire, electric shock or
damage to equipment.
o Use a motor, driver, and regeneration resistor only in the specified combination. Failure to do so may result in fire,
electric shock, or damage to equipment.
o Always keep the power supply voltage of the driver within the specified range. Failure to do so may result in fire or

e When using the electromagnetic brake type product in vertical drive such as elevating equipment, be sure to
operate after checking the load condition. If a load in excess of the rated torque is applied or the small torque
limiting value is set, the load may fall. This may cause injury or damage to equipment.

o Always turn off the power before performing maintenance or inspection. Failure to do so may result in electric shock.

e Regularly check the openings in the driver for accumulated dust. Accumulated dust may cause fire.

1 Entry —9-



Safety precautions

/\ CAUTION

Do not use the motor, driver, or regeneration resistor in a state where the specification value is exceeded. Doing so
may result in fire, electric shock, injury, or damage to equipment.

Do not insert an object into the openings in the driver. Doing so may result in fire, electric shock, injury, or damage
to equipment.

Do not touch the motor, driver, or regeneration resistor while operating or for a certain time after stopping. The
surface of the motor, driver, or regeneration resistor may be hot, thereby causing a skin burn(s).

Do not leave anything around the motor and driver that would obstruct ventilation. Doing so may result in damage
to equipment.

Do not lift up the product by holding the output shaft or cable. Doing so may result in injury.

Do not touch the motor output shaft (end or pinion) with bare hands. Doing so may result in injury.

When assembling the motor with the gearhead, exercise caution not to pinch your fingers or other parts of your
body between the motor and gearhead. Injury may result.

When installing the motor in equipment, exercise caution not to pinch your fingers or other parts of your body
between the equipment and motor. Injury may result.

Do not touch the rotating part (output shaft) while operating the motor. Doing so may cause injury.

Securely install the motor and driver to their respective mounting plates. Inappropriate installation may cause the
motor or driver to detach and fall, resulting in injury or damage to equipment.

Provide a cover over the rotating part (output shaft). Failure to do so may result in injury.

Securely install a load on the output shaft. Inappropriate installation may result in injury.

Be sure to ground the motor and driver to prevent them from being damaged by static electricity. Failure to do so
may result in fire or damage to equipment.

For the power supply of I/0 signals, use a DC power supply with reinforced insulation on its primary and secondary
sides. Failure to do so may result in electric shock.

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

Take safety measures in the event of a momentary voltage drop. This may cause the motor to stop, rotational
torque, or rotation speed. Failure to do so may result in injury or damage to equipment.

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, attach a warning label in a conspicuous &

position as shown in the figure. Failure to do so may result in a skin burn(s). -
Warning label

Always use an insulated screwdriver to set the switches on the driver. Failure to do so may result in electric shock.

B Warning information

A warning label with handling instructions is attached on the driver. Be sure to observe the instructions on the label when
handling the driver.

(Rouge) ne soit ﬁtemte; Le non respect de ces régles pourrait
,ﬁ’ entrainer un choc électrique.
.// &-Ne pas toucher le dissipateur thermique. Risque de briilure.

AWARNING Rlsk ofﬁelectrlc shock.

H AORead manual before ms(a\lmg
*Do not touch the driver immediately after the power is cut
off, or until the CHARGE LED (it in red) turns off.
Doing so may result in electric shock due to residual voltage.
A’DO not touch the heatsink. Risk of burn.

A AVERTISSEMENT_RIsque de décharge électrique.
Surface chaude
Aoure le manuel avant I'installation.
+Ne pas toucher au variateur immédiatement aprés la mise
hors tension ou avant que la LED "présense de la tension”

N g - U BEORTRIBUET.

A'ﬁxﬁ!? EEVJH‘L[;E?N&SW%%&&KFEL\

. CHA A7) HHITT BT
BEROREICAVET,
LTTFaL.

R, i
Act—»umamraun i

[p

Driver side face
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Precautions for use

3 Precautions for use

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

Be sure to match the output power of the driver with that of the motor when using.

e Connect protective devices to the power line.

Connect a circuit breaker or earth leakage breaker to the driver power line to protect the primary circuit. When installing
an earth leakage breaker, use a product with measures to suppress high-frequency current.

Noise elimination measures

Refer to p.48 for the noise elimination measures.

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 connecting an earth leakage breaker, use the following product with
measures to suppress high-frequency current.

Mitsubishi Electric Corporation: NV series

Connecting the motor and driver
Be sure to use the dedicated connection cable (sold separately) to connect the motor.

How to fix the cable

Fix the cable at the positions near the connector so that no stress is applied on the connector part.
e Fixing at two places on each side e Fixing at one place on each side

Fix using two banding bands or a wide clamp. When the cable is moved, it causes the connectors to move,
causing stress to apply on the connector part.

Connector Connector

Banding band, etc. Banding band, etc.

A wide clamp is also available to use

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

e Note on connecting a power supply whose positive terminal is grounded

The data setter connector (CN6) and the connectors for input and output signals (CN5, CN7) 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 this equipment to short, damaging both.

Installation

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

Making a strong impact on the motor output shaft or encoder may result in damage to the encoder
or cause the motor to malfunction.

e Grease measures

On rare occasions, grease may ooze out from the gearhead. If there is concern over possible environmental contamination
resulting from the leakage of grease, check for grease stains during regular inspections. Alternatively, install an oil pan

or other device to prevent damage resulting from contamination. Grease leakage may lead to problems in the user’s
equipment or products.

e Note on using in low temperature environment

When an ambient temperature is low, a load torque may increase due to the oil seal or viscosity of grease used in the
gearhead, and the output torque may decrease or an overload alarm may be generated. However, as time passes, the oil
seal or grease is warmed up, and the motor can be operated without generating the overload alarm.

e Apply grease to the hollow output shaft of a hollow shaft flat gearhead.

When using a hollow shaft flat gearhead, apply grease (molybdenum disulfide grease, etc.) on the surface of the load
shaft and inner walls of the hollow output shaft to prevent seizure.
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Precautions for use

[ Insulation resistance measurement and dielectric strength test ]

e Conduct the insulation resistance measurement or dielectric strength test separately on 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.

e Do not conduct the insulation resistance measurement or dielectric strength test on an encoder.
Doing so may damage the product.

e Use an electromagnetic brake type product in vertical drive such as elevating equipment.
When the motor is used in vertical drive such as elevating equipment (lifting and lowering device), use an electromagnetic
brake type product so that the load can be held in position.

e Do not use a solid-state relay (SSR) to turn on or off the power supply.
A circuit that turns on or off the power supply via a solid-state relay (SSR) may damage the motor and driver.

e When the motor is used in vertical drive (gravitational operation) or in drive with a large inertia, use a
regeneration resistor (sold separately).

If the regenerative energy generated when performing vertical drive (gravitational operation) or sudden start-stop
operation of a large inertia exceeds the allowable limit that the driver can absorb, the driver may damage. Using the
regeneration resistor (sold separately) will discharge the regenerative energy, thereby protecting the driver.

[ Handling of the driver ]

e The driver uses semiconductor elements, so be extremely careful when handling it.

Static electricity may damage the driver.
Also, be sure to ground the product in order to prevent electric shock or product damage by static electricity.

[ Saving the data ]

e Saving data to the non-volatile memory

Do not turn off the power supply while writing the data to the non-volatile memory, and also do not turn off for five
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.

—12- 1 Entry



4 System configuration

System configuration

The system configuration of the BXII Series is shown below.

Regeneration resistor
EPRC-400P (sold separately)
or RGB100 (sold separately)

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 the
regeneration resistor.

Encoder
connector

Electromagnetic
brake connector

Motor power
connector

=

Connection cable

>

>

Power supply L
Use the power Circuit breaker
supply voltage or
withintherated  earth leakage
voltage. breaker
Always connect a
breaker to protect
the primary circuit.

Mains filter

Use a mains filter
to eliminate noise.
It effectively
reduces noise
generated from
the power source
or driver.

Driver

Ve

Orientalmolor

|MODE|| A || v || SET |

SPEED ACC

© 00

DEC

BXSD200-A2 e

CN4 SENSOR

13le|o|~]o|als]w|p]=]

CN3 MB

swi

CN2 MOTOR

|o|o|~|o|a|s]w|p|=]

°

N

e Setting of operation data and
parameters
Data setter OPX-2A
(sold separately)

PCin which the support
software MEXEQ2
has been installed.

A

Use a communication cable for
support software (sold separately)
to connect the PC and the driver.
The PC must be supplied by the user.

Input

Output

External control equipment
Connects 1/0 signals.

e Setting of operating speed and
torque limit
(for analog external setting device)

External
potentiometer
PAVR-20KZ

(sold separately)
Connect the
potentiometer when
setting the motor speed
or torque limiting value
externally.

External DC voltage
Connect a DC power
supply when setting the
motor speed or torque
limiting value by DC
voltage.

1 Entry
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Preparation

5

Preparation

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

5.1 Checking the product
Verify that the items listed below are included.
Report any missing or damaged items to the branch or sales office from which you purchased the product.
H Motor
[ ] Motor 1 unit
B Gearhead
o Parallel shaft gearhead
[ ] Gearhead 1 unit
[ ] Mounting screw 1 set
(hexagonal socket head screw, plain washer, spring washer, nut each 4 pcs, parallel key 1pc*)
[ Instructions and Precautions for Safe Use ..... 1 copy
* For the 200 W and 400 W types, the parallel key is fixed to the gearhead output shaft.
e Hollow shaft flat gearhead
[ ] Gearhead 1 unit
[] Mounting screw 1 set
(hexagonal socket head screw, plain washer, spring washer, nut* each 4 pcs, parallel key 1pc)
[] Safety cover 1 set
(safety cover 1 pc, mounting screw for safety cover 2 pcs)
* For the 200 W and 400 W types, nuts are not included.
W Driver
[ Driver 1 unit
[] Driver mounting bracket........ccoooeuveesmmensseeseens 1 set
(Driver mounting bracket 2 pcs, mounting screw 4 pcs)
[ ] CN1 connector (6 pins) 1 pc.
[[] CN5 connector (11 pins) 1 pc.
[] CN7 connector (12 pins) ..1pc
[ Instructions and Precautions for Safe Use ..... 1 copy
B Connection cable or flexible connection cable
[ ] Cable for MOtor ... erevesseersreerenneenes 1 pc.
[] Cable for encoder......ourvrrcsssennnnnns 1 pc.
—14—
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5.2 Information about nameplate

B Motor

Serial number

mooe. BXM5120-GFS «——
(11510161 /1]1]{1] @ BRUSHLESS MOTOR

CE 25

ORIENTAL MOTOR CO., LTD.
TOKYO 110-8536 JAPAN MADE IN JAPAN

Manufacturing date

B Gearhead

Manufacturing date —»—— ORIENTAL MOTOR CO., LTD.
||:|

W Driver

MODEL GFS5G50 «————— Gea
Orientalmolor GEAR HEAD

Serial number
BRUSHLESS MOTOR DRIVER

MODEL

— Motor model

rhead model

BXSDI 20'A2 <+—— Driver model

Specifications

— Manufacturing date

BNUS
POWER 120W
1P20
ORIENTAL MOTOR CO., LTD. g& %
TOKYO 110-8536 JAPAN h“i
MADE IN JAPAN L

|
Serial number

Preparation
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Preparation

5.3 Lists of combinations

Verify the model name of the purchased product against the model shown on the product nameplate or package label.

Check the model name described on the nameplate of each product.
o In the case of the electromagnetic brake type, the box (W) in the model name indicates M.
e The box () in the model name indicates a number representing the gear ratio.
e The box (@) in the model name indicates a number representing the cable length.
[ ]

To connect the motor and driver, the dedicated connection cable CC 9 SBF2 or flexible connection cable CC4SBR2 is

required.

To extend the wiring distance, use the connection cable for extension CC 4 SBF or the flexible connection cable for
extension CC4SBR.
Refer to p.179 for details.

B Parallel shaft gearhead

Applicable motor

Output power Power supply voltage Driver model Cable model
Motor model Gearhead model
Single-phase 100-120 VAC | BXSD30-A2
30W Single-phase 200-240 VAC BXM230m-GFS |GFS2G0O
Three-phase 200-240 VAC BX5D30-C2
Single-phase 100-120 VAC |BXSD60-A2
60W Single-phase 200-240 VAC BXM460m-GFS |GFS4GO
Three-phase 200-240 VAC BXSD60-C2
Single-phase 100-120 VAC | BXSD120-A2 CC‘OfBFZ
120W Single-phase 200-240 VAC BXM5120m-GFS |GFS5GO CCeSBR2
Three-phase 200-240 VAC BX5D120-C2
Single-phase 100-120 VAC | BXSD200-A2
200W Single-phase 200-240 VAC BXM6200m-GFS
Three-phase 200-240 VAC BXSD200-C2 GFs6GO
Single-phase 200-240 VAC
400 W Three-phase 200-240 VAC BXSD400-C2 BXM6400m-GFS
B Hollow shaft flat gearhead
. Applicable motor
Output power Power supply voltage Driver model Cable model
Motor model Gearhead model
Single-phase 100-120 VAC |BXSD30-A2
30w Single-phase 200-240 VAC BXM230m-GFS |GFS2GOFR
Three-phase 200-240 VAC BXSD30-C2
Single-phase 100-120 VAC | BXSD60-A2
60 W Single-phase 200-240 VAC BXM460m-GFS |GFS4GOFR
Three-phase 200-240 VAC BX5D60-C2
Single-phase 100-120 VAC |BXSD120-A2 CCOofBFZ
120W Single-phase 200-240 VAC BXM51208-GFS |GFS5GOFR CC®SBR2
Three-phase 200-240 VAC BX5D120-C2
Single-phase 100-120 VAC | BXSD200-A2
200W Single-phase 200-240 VAC BXM6200m-GFS
Three-phase 200-240 VAC BXSD200-C2 GFS6GOFR
400W Single-phase 200-240VAC | pyen400.c2 | BXM6400M-GFS

Three-phase 200-240 VAC

—-16—
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B Round shaft type

Applicable motor

Output power Power supply voltage Driver model Cable model
Motor model
Single-phase 100-120 VAC |BXSD30-A2
30W Single-phase 200-240 VAC BXM230m-A2
Three-phase 200-240 VAC BXSD30-C2
Single-phase 100-120 VAC |BXSD60-A2
60W Single-phase 200-240 VAC BXM460m-A2
Three-phase 200-240 VAC BX5D60-C2
Single-phase 100-120 VAC |BXSD120-A2 CCOofBFZ
120W Single-phase 200-240 VAC BXM5120m-A2 CC@SBR2
Three-phase 200-240 VAC BX5D120-C2
Single-phase 100-120 VAC | BXSD200-A2
200W Single-phase 200-240 VAC BXM6200m-A
Three-phase 200-240 VAC S e
400W Single-phase 200-240VAC | pysp400.c2  |BXM6400m-A

Three-phase 200-240 VAC

Preparation
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Preparation

5.4 Names and functions of parts

This section explains the name and function for each part of products.
H Motor

e Motor-parallel shaft gearhead
Standard type

The figure shows a motor of 30 W, 60 W, or 120 W.

Gearhead Motor

. . Encoder
Mounting hole (4 locations)

Parallel key
Motor cable

Output shaft

Encoder cable

Frame ground terminal
(for use in reduction of electrical noise)

e Motor-parallel shaft gearhead
Electromagnetic brake type

The figure shows a motor of 200 W or 400 W.

Electromagnetic brake

Protective Earth Terminal @

Gearhead

Mounting hole (4 locations)

Output shaft

Parallel key

¢ Motor-hollow shaft flat gearhead
Standard type

The figure shows a motor of 200 W or 400 W.

Gearhead Motor

Hollow output shaft

Mounting holes (4 places)

—18- 1 Entry



B Driver

Operation panel
9]

Internal potentiometer (SPEED)

Encoder connector (CN4)

Electromagnetic brake connector (CN3)

CHARGE LED (Red)
Motor connector (CN2)

Regeneration resistor terminals (CN1) —{_|

Main power supply input terminals (CN1) —E

Display

peration keys —E

Preparation

Orientalmotor

Acceleration time potentiometer (ACC)

Deceleration time potentiometer (DEC)

—— Input signals connector (CN5)

CN4_SENSOR

oNs M8
HE

Data setter connector (CN6)

Function setting switches (SW1)

CN2 MOTOR

— 1/0 signals connector (CN7)

I3lel@|~lo|als|w|s|=|

|53 81R18]

@©\-© |

Protective Earth Terminal ©

Name Sign Description Ref.
Display: This display shows the monitor items, setting screen, alarms, etc.
MODE
Operation panel A Operation keys: These keys are used to switch the function mode or change | p.63
% parameters.
SET
Internal potentiometer (SPEED) SPEED | This potentiometer is used to set the operating speed of the motor. p.101
Acceleration time potentiometer (ACC) ACC 'rl;:ﬁcr)aftentiometer is used to set the acceleration time when starting the
Deceleration time potentiometer (DEC) DEC 'Ir;:\;stc[;)rotentiometer is used to set the deceleration time when stopping the p-101
Encoder connector (CN4) SENSOR |Connects the encoder connector of the connection cable.
Electromagnetic brake connector (CN3) MB Connects the electromagnetic brake connector of the connection cable. P38
This LED is lit while the main power supply is turned on. After the main
CHARGE LED (Red) CHARGE |power has been turned off, the LED will turn off once the residual voltage in | -
the driver drops to a safe level.
Motor connector (CN2) MOTOR |Connects the motor power connector of the connection cable. p.38
Regeneration resistor terminals (CN1) | RG1, RG2 ;‘E:Bn]e ;g :rcjéesgef):f;?:;;; resistor EPRC-400P (sold separately) or p.44
Connects the main power supply.
LN.NC |® Single-phase 100-120 VAC: Connects a single-phase 100-120 VAC power
Main power supply input terminals . supply toL and N. NC is not used.
(CNT) e Single-phase 200-240 VAC: Connects a single-phase 200-240 VAC power | P-36
1112 13 supply to L1 and L2. L3 is not used.
T e Three-phase 200-240 VAC: Connects a three-phase 200-240 VAC power
supply toL1,L2,L3.
Input signals connector (CN5) 1/0 Connects the input signals. p.38
Data setter connector (CN6) tCr?eng::ats;ZtE; g\ll,v)}(m-l;l;\tgzlscllffs;tastzf;\)/\./are MEXEO2 has been installed or 043
e SW1-1:This is used to switch between the speed control mode and
position control mode. [Factory setting: OFF]
Anctonsetingswiches SW1) | wi |7 STkl oset the Bcomeatbl e o sting OFF | 525
e SW1-4:This switch is used to select the power supply for input signals (use
the built-in power supply or external power supply). [Factory setting: OFF]
e Connects the external potentiometer PAVR-20KZ (sold separately) or
1/0 signals connector (CN7) 1/0 external DC power supply. p.39
e Connects the output signals.
Protective Earth Terminals @ (@) Ground using a grounding wire of AWG 18 to 14 (0.75 to 2.0 mm’). p.37
Mounting holes (two places at the rear) These mounting holes are used to install the driver with screws (M4). p.32
—~19—
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2

Installation and connection

This part explains installation methods of the product and load, connection methods, and I/0 signals.
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Installation

1 Installation

This chapter explains the installation locations and installation methods of the motor and driver, as well as how to install a
load and analog external setting devices.

1.1 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:

Inside an enclosure that is installed indoors (provide vent holes)

Operating ambient temperature: 0 to +50°C [+32 to 122 °F] (non-freezing)
Operating ambient humidity: 85% or less (non-condensing)

Area not exposed to direct sun

Area free of excessive amount of dust, iron particles or the like

Area free of excessive salt

Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid
Area not subject to splashing water (rain, water droplets), oil (oil droplets) or other liquids
Area not subject to continuous vibration or excessive shocks

Area free of excessive electromagnetic noise (from welders, power machinery, etc.)
Area free of radioactive materials, magnetic fields or vacuum

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

1.2 Installing the motor-parallel shaft gearhead

Do not install the motor to the mounting hole diagonally or assemble the motor forcibly.

Doing so may cause damage to the flange pilot section, thereby resulting in damage to the motor.

Secure the motor and gearhead through four mounting holes using the included mounting screw set. Tighten the nuts
until no gaps remain between the motor/gearhead and mounting plate.

Gearhead Motor

Hexagonal socket

head screw H -
= HiD |
4 (L2)
L1
B Mounting screw (included)
Gearhead model Gear Ratio Hexagonél socket head sc.rew L2 [mm (in.)] LSl t'orque
Screwsize | L1 [mm (in.)] [N-m (Ib-in)]
5t020 50(1.97) 6(0.24)
GFS2G 30to 100 M4 55(2.17) 7 (0.28) 1.8(15.9)
200 60 (2.36) 7(0.28)
5t020 65 (2.56) 13(0.51)
GFS4G 30to 100 M6 70 (2.76) 13(0.51) 6.4 (56)
200 75 (2.95) 13 (0.51)
5t020 75 (2.95) 16.5 (0.65)
GFS5G 30to 100 90 (3.54) 18.5(0.73)
200 95 (3.74) 17.5(0.69)
M8 15.5(137)
5t0 20 95 (3.74) 21(0.83)
GFS6G 30,50 110 (4.33) 24 (0.94)
100,200 120 (4.72) 20(0.79)
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Installation

B Mounting hole dimensions [Unit: mm (in.)]

Gearhead model oA 2B C @D }2{ ®

GFS2G 70 (2.76) 24 (0.94) 10(0.39) 4.5(0.177)
GFS4G 94 (3.70) 34(1.34) 13(0.51) 6.5 (0.256) ul J
GFS5G 104 (4.09) 40(1.57) 18(0.71) 8.5(0.335) o
GFS6G 120 (4.72) 42 (1.65) 20(0.79) 8.5(0.335)

@B indicates the external dimensions of the product. g 4x@D

Drill holes with a minimum diameter of @B +1 mm (0.04 in.).

B Removing/Installing the gearhead
See the following steps to replace the gearhead or to change the cable outlet position.
e Removing the gearhead from the motor
Remove the hexagonal socket head screws (2 places) assembling the motor and Hexagonal socket

gearhead, and detach the gearhead from the motor. head screw

e Assembling the gearhead to the motor

1. Keep the pilot sections of the motor and gearhead in parallel, and Change the cable -
assemble the gearhead with the motor while slowly rotating it clockwise/ position to a desired M,
9 y 9 90° direction. /@@

counterclockwise.
At this time, note so that the pinion of the motor output shaft does not hit
the side panel or gears of the gearhead strongly.

2. Check no gaps remain between the motor and gearhead, and tighten them with hexagonal socket head screws (2 places).

. Tightening torque
Gearhead model Screw size IN-m (Ib-in)]
GFS2G
GFS4G M2.6 0.4 (3.5)
GFS5G
GFS6G M3 0.6 (5.3)

e Do not forcibly assemble the motor and gearhead. Also, prevent metal objects or foreign substances from

entering in the gearhead. The pinion of the motor output shaft or gear may be damaged, resulting in noise
or shorter service life.

e Do not allow dust to attach to the pilot sections of the motor and gearhead. Also, assemble the motor and
gearhead carefully by not pinching the O-ring at the motor pilot section. If the O-ring is crushed or severed,
grease may leak from the gearhead.
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1.3 Installing the motor-hollow shaft flat gearhead

Do not install the motor to the mounting hole diagonally or assemble the motor forcibly.
Doing so may cause damage to the flange pilot section, thereby resulting in damage to the motor.

A Motor-hollow shaft flat gearhead can be installed by using either its front or rear side as the mounting surface.
Secure the motor and gearhead through four mounting holes using the included mounting screw set. Tighten the nuts
until no gaps remain between the motor/gearhead and mounting plate.

Attach the included safety cover to the hollow output shaft on the end opposite from the one where the load shaft is

installed.
Front . L1
Mounting plate (L2).
Gearhead
L) _—
Rear Motor

P
Gearhead Motor

B Mounting screw (included)

H | socket head i i
Gearhead model exagonfa Soceenea sc.rew L2 [mm (in.)] lightening Forque
Screwsize | L1 [mm (in.)] [N-m (Ib-in)]
GFS2G M5 65 (2.56) 15(0.59) 3.8(33)
GFS4G M6 70 (2.76) 14 (0.55) 6.4 (56)
GFS5G 90 (3.54) 21(0.83)
M8 15.5(137)

GFS6G 100 (3.94) 13 (0.51)

B Using the front side as the mounting surface
When the gearhead is installed by using its front side as the mounting surface, use the boss of the output shaft to align

the center.
Hexagonal socket head screw
¢ Mounting hole dimensions
9,
Flat washer q © ©@BH8
Spring washer
Hexagonal nutx*
&
Mounting plate 4x@C
* Nuts are not included with the 200 W and 400 W types.
Provide nuts separately or drill tapped holes in the mounting plate.
Mounting hole dimensions [Unit: mm (in.)]
Gearhead model Screw size et t.orque DA @BH8 aC
[N-m (Ib-in)]
GFS2G M5 3.8(33) 70 (2.76) | 3473939 (1.3473901%) 5.5(0.217)
GFS4G M6 6.4 (56) 94 (3.70) | 383939 (1.50%3901%) 6.5 (0.256)
GFS5G . 155 (137) 104 (4.09) | 5073939 (1.97+59015) 8.5 (0.335)
GFS6G ’ 120 (4.72) | 58+3046 (2 28+0.0018) -
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B Using the rear side as the mounting surface

Hexagonal socket head screw

=

e Mounting hole dimensions

Installation

@ | @Bormore
Mounting plate 4x@C
D
Flat washer
Spring washer
Hexagonal nut
# Nuts are not included with the 200 W and 400 W types.
Provide nuts separately or drill tapped holes in the mounting plate.
Mounting hole dimensions [Unit: mm (in.)]
Gearhead model Screw size fightening t'orque oA 2B aC D
[N-m (Ib-in)]
GFS2G M5 3.8(33) 70 (2.76) 25(0.98) 5.5(0.217) 29(1.14)
GFS4G M6 6.4 (56) 94 (3.70) 30(1.18) 6.5 (0.256) 39(1.54)
GFS5G 104 (4.09) 35(1.38) 8.5(0.335) 44 (1.73)
M8 15.5(137)
GFS6G 120 (4.72) 42 (1.65) - 57 (2.24)

When installing the gearhead by using its rear side as the mounting surface, prevent contact between the
mounting plate and motor by keeping dimension D below the specified value.

B Installing the safety cover

After installing a load, attach the included safety cover.

The safety cover can be attached to either side.
Tightening torque: 0.45 N'm (3.9 |b-in)

Safety cover

, %\Safety cover
mounting screw (M3)

2 Installation and connection
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B Removing/Installing the gearhead

See the following steps to replace the gearhead or to change the cable outlet position.
Note that the motor cable cannot be positioned in the direction where it faces to the gearhead output shaft side.

e Removing the gearhead from the motor

Remove the hexagonal socket head screws (4 places) assembling the

motor and gearhead, and detach the gearhead from the motor. Hexagonal socket
head screw

e Assembling the gearhead to the motor

1. Keep the pilot sections of the motor and gearhead in parallel, and
assemble the gearhead with the motor while slowly rotating it
clockwise/counterclockwise.

At this time, note so that the pinion of the motor output shaft does
not hit the side panel or gears of the gearhead strongly.

Change the cable position to
a desired 90° direction.

2. Check no gaps remain between the motor and gearhead, and tighten them with hexagonal socket head screws (4 places).

. Tightening torque
Gearhead model Screw size [N-m (Ib-in)]
GFS2G M4 1.8(15.9)
GFS4G M6 6.4 (56)
GFS5G
GFS6G M8 15.5(137)

¢ Do not forcibly assemble the motor and gearhead. Also, prevent metal objects or foreign substances from
entering in the gearhead. The pinion of the motor output shaft or gear may be damaged, resulting in noise
or shorter service life.

e Do not allow dust to attach to the pilot sections of the motor and gearhead. Also, assemble the motor and
gearhead carefully by not pinching the O-ring at the motor pilot section. If the O-ring is crushed or severed,
grease may leak from the gearhead.
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1.4 Installing the round shaft type

Installation

Do not install the motor to the mounting hole diagonally or assemble the motor forcibly.
Doing so may cause damage to the flange pilot section, thereby resulting in damage to the motor.

Secure the product using hexagonal socket head screws (not included) through the four mounting holes.
Do not leave a gap between the product and mounting plate.

. Tightening torque
Motor model Screw size IN-m (Ib-in)]
BXM230 M4 1.8 (15.9)
BXM460 M6 6.4 (56)
BXM5120
BXM6200 M8 15.5(137)
BXM6400

B Mounting plate dimensions
Install the motor to a mounting plate equivalent to the following size so that the motor case temperature will not exceed

Hexagonal socket
head screw

90 °C (194 °F).
Motor model Size of mouthing plate Thickr?ess [mm Material
[mm (in.)] (in.)]

BXM230 115%115 (4.53 x 4.53)
BXM460 135%135(5.31 x5.31) 5(0.20)

BXM5120 165x165 (6.50 x 6.50) Aluminum alloy

BXM6200 200x%200 (7.87 x 7.87)

BXM6400 250%250 (9.84 x 9.84) 6(0.24)

B Mounting hole dimensions [Unit: mm (in.)]

Motor model oA B @CH7 @D
BXM230 70 (2.76) 49.5(1.949) | 547390(2.1260%3%'%) | 4.5(0.177)
BXM460 94 (3.70) 66.47 (2.616) | 73*5930(2.8740"59012) | 6.5 (0.256)

BXM5120 104 (4.09) | 73.54(2.895) | 83*39%°(3.267773%") | 8.5(0.335)
giﬂgigg 120 (4.72) | 84.85(3.341) | 94739 (3.7008%3%™%) | 8.5(0.335)

@C indicates the pilot diameter on the flange.

Fit the pilot on the motor mounting surface into a flange pilot.

2 Installation and connection
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1.5

Installing a load for motor-parallel shaft gearhead, round shaft type

When installing a load on the motor or the gearhead, align the center of the motor output shaft (gearhead output shaft)
with the center of the load shaft.

e When coupling the motor or the gearhead with a load, pay attention to centering, belt tension, parallelism

of pulleys, etc. Also, firmly secure the tightening screws of the coupling or pulleys.

e When installing a load, do not damage the motor output shaft (gearhead output shaft) or bearing. Forcing
in the load by driving it with a hammer, etc., may break the bearing. Do not apply any excessive force to the
output shaft.

¢ Do not modify or machine the output shaft of the motor or gearhead. This may damage the bearing,
resulting in damage to the motor or gearhead.

Output shaft shape

Motor-parallel shaft gearhead

A key slot is provided on the output shaft of gearhead. Form a key slot on the load side, and secure the load using the
included parallel key.

Round shaft type

A flat section is provided on the motor output shaft of each round shaft type. Apply a double-point screw, etc., at the flat
section to firmly secure the load and prevent it from spinning.

How to install a load
Using a coupling
Align the centerline of the motor or gearhead output shaft with the centerline of the load shaft.

Using a belt

Adjust the motor or gearhead output shaft to lie parallel with the load shaft, and form right angles between the output
shaft/load shaft and the line connecting the centers of both pulleys.

Using a gear

Adjust the motor or gearhead output shaft to lie parallel with the gear shaft, and allow the output shaft to mesh correctly
with the centers of the gear teeth.

When using the output shaft end tapped hole of a gearhead (excluding GFS2G)

Use a tapped hole provided at the end of the output shaft as an auxiliary Transmission parts
means for preventing the transfer mechanism from disengaging. Fixed screw
S
Gearhead model Output shaft end tapped hole pacer i

GFS4G M5, Effective depth 10 mm (0.39 in) {

GFS5G . . ) i

GFS6G Mé, Effective depth 12 mm (0.47 in)

Screw,

—28—
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1.6 Installation of load for motor-hollow shaft flat gearhead

If the motor is subject to a strong impact upon instantaneous stop or receives a large overhung load, use a stepped load shaft.

e Apply grease (molybdenum disulfide grease, etc.) on the surface of the load shaft and inner walls of the
hollow output shaft to prevent seizure.

e When installing a load, do not damage the motor output shaft (gearhead output shaft) or bearing. Forcing
in the load by driving it with a hammer, etc., may break the bearing. Do not apply any excessive force to the
output shaft.

¢ Do not modify or machine the output shaft of the motor or gearhead. This may damage the bearing,
resulting in damage to the motor or gearhead.

B Stepped load shaft
e Mounting method using retaining ring for hole

Secure the retaining ring for hole to the load shaft by tightening the hexagonal socket head screw over a spacer, plain
washer and spring washer.

Hexagonal socket head screw

Spring washer

Flat washer Retaining ring for hole

Spacer
Retaining ring for hole

Hollow output shaft Flat washer

Load shaft

\ Hexagonal
A O socket

s —— s —
S ( e = head screw

Spring washer

\

Spacer

Stepped load shaft Parallel key

e Mounting method using end plate
Secure the end plate to the load shaft by tightening the hexagonal socket head screw over a flat washer and spring washer.

Hexagonal socket head screw

Spring washer

Flat washer Hollow output shaft Flat washer
End plate
Load shaft
Hexagonal
Parallel k al 0 - socket

arafletkey S ( & 7 head screw

Spring washer
Parallel key

Stepped load shaft End plate

The included safety cover cannot be installed because it interferes against the hexagonal socket head screws.
The user must provide other protective measure for the rotating part.

e Recommended load shaft installation dimensions [Unit: mm (in.)]

Nominal Outer
Gearhead | Inner diameter of hollow | Recommended diameter | diameter of | Applicable | Spacer diameter of
model shaft (H8) of load shaft (h7) retaining ring for|  screw thickness | stepped shaft
hole (D)
GFS2G | 21270%%7 (©0.472473%°") | @120 015 (B0.47240007) | D12 (@0.47) M4 3(0.12) 20(0.79)
GFS4G | @15%3%%7 (30.5906%3°°"") | 3153415 (@0.590630007) | @15 (©0.59) M5 4(0.16) 25 (0.98)
GFS5G | @2073933 (©0.7874%3°0"3) | 3203 4,1 (@0.78748000s) | @20 (©0.79) M6 5(0.20) 30(1.18)
GFS6G | 22509 (20.9843'9%) | 253, (20.984380005) | 225 (@0.98) M8 [36(80'122‘;5* 40 (1.57)
* The value in the brackets [ ]is that when using the rear side as the mounting surface.
—29—
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B Non-stepped load shaft

Install a spacer on the load shaft side and secure the retaining ring for hole to the load shaft by tightening the hexagonal
socket head screw over a spacer, flat washer and spring washer.

Spacer
Retaining ring for hole

Hexagonal socket head screw
Spring washer

Flat washer Retaining ring for hole
Hollow output shaft Flat washer
Load shaft
Hexagonal
Parallel key Crarriiiiizzazy ;ocl;et
- ead screw
Load shaft

v
NN
WIIIIIIIIIIIIII/II‘VA

Spring washer

' Parallel key \
Spacer Spacer
Recommended load shaft installation dimensions [Unit: mm (in.)]
Nominal
Inner diameter of hollow | Recommended diameter | . Applicable Spacer
Sl el shaft (H8) of load shaft (h7) Cl el screw thickness
retaining ring
GFS2G @12+59%7 (@0.4724*5%°1) | @123 415 (80.4724 3 0007) | D12 (©0.47) M4 3(0.12)
GFS4G @15%3%%7 (30.59063%°") | @153 015 (30.5906.30007) | D15 (B0.59) M5 4(0.16)
GFS5G 2205933 (@0.7874*59°13) | @203 0,1 (80.787430005) | 20 (@0.79) M6 5(0.20)
GFS6G | 225%%% (90.98430%3) | 0253, (0.9843 000s) | @925 (£0.98) M8 3 6(50122‘3

* The value in the brackets [ ]is that when using the rear side as the mounting surface.
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1.7 Permissible radial load and permissible axial load

Installation

Make sure a radial load and axial load applied to the output shaft of the motor and gearhead will not exceed the
permissible values shown in the table below.

Failure due to fatigue may occur when the bearings and output shaft of the motor or gearhead are subject to
repeated loading by a radial or axial load that is in excess of the permissible limit.

B Motor-parallel

shaft gearhead

Gearhead model

Permissible radial load [N (Ib.)]*
Distance from output shaft end of the

Permissible axial

gearhead load [N (Ib.)]
Gear ratio 10 mm (0.39in.) 20 mm (0.79in.)
5 100 (22) [90 (20)] 150 (33) [110 (24)]
GFS2G 10to 20 150(33) [130 (29)] 200 (45) [170 (38)] 40 (9)
30t0o200 | 200 (45) [180 (40)] 300 (67) [230 (51)]
5 200 (45) [180 (40)] 250 (56) [220 (49)]
GFS4G 10to 20 300 (67) [270 (60)] 350 (78) [330 (74)] 100 (22)
30t0200 | 450(101)[420 (94)] 550 (123) [500 (112)]
5 300 (67) [230 (51)] 400 (90) [300 (67)]
GFS5G 10to 20 400 (90) [370 (83)] 500 (112) [430 (96)] 150 (33)
30t0 200 | 500(112)[450(101)] | 650 (146)[550 (123)]
51020 550(123) [500 (112)] | 800 (180) [700 (157)] 200 (45)
GFS6G 30,50 1000 (220) [900 (200)] | 1250 (280) [1100 (240)] 300 (67)
100,200 | 1400 (310) [1200 (270)]1| 1700 (380) [1400 (310)] 400 (90)

Radial load

§

=) Axial load

10 mm (0.39in.)

20 mm (0.79in.)

Distance from output shaft end

* The values is a rated speed of 3000 r/min or below. The value in brackets [ ]is that when the speed is 4000 r/min.

B Motor-hollow shaft flat gearhead

Gearhead model

Permissible radial load [N (Ib.)]*1
Distance from gearhead mounting surface

Permissible axial

10 mm (0.391in.)

Radial load

3 <=D> Axial load

20 mm (0.79in.)

X - - load [N (Ib.)]
Gear ratio 10 mm (0.39in.) 20 mm (0.79in.)
5,10 450 (101) [410(92)] 370 (83) [330 (74)]
GFS2G 200 (45)
15t0200 | 500 (112)[460 (103)] 400 (90) [370 (83)]
1 7 164 14 1
GFS4G 5,10 800 (180) [730 (164)] | 660 (148) [600 (135)] 400 (90)
15t0200 | 1200 (270) [1100 (240)]| 1000 (220) [910 (200)]
5,10 900 (200) [820 (184)] | 770(173)[700 (157)]
GFS5G 15,20 1300 (290) [1200 (270)]| 1110 (240) [1020 (220)] 500 (112)
30t0 200 | 1500 (330) [1400 (310)]| 1280 (280) [1200 (270)]
51:,2 1230 (270) [1130 (250)]| 1070 (240) [990 (220)]
GFS6G 800 (180)
15,20 | 1680 (370) 1550 (340)] | 1470 (330) [1360 (300)]
30 to 100 | 2040 (450) [1900 (420)]1| 1780 (400) [1660 (370)]

Distance from mounting surface

*] The values is a rated speed of 3000 r/min or below. The value in brackets [ ]is that when the speed is 4000 r/min.

*2 BXM6400 only

B Round shaft type

Permissible radial load [N (Ib.)] . .
Mistier feckel Distance from output shaft end of the motor | Permissible axial
= = load [N (Ib.)]
10 mm (0.39in.) 20 mm (0.79in.)
BXM230 87.2(19.6) 107 (24) 10(2.2)
BXM460 117 (26) 137 (30) 20 (4.5
BXM5120 156 (35) 176 (39)
BXM6200 25(5.6)
BXM6400 197 (44) 221 (49)

2 Installation and connection
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1.8 Installing the driver

The driver is designed so that heat is dissipated via air convection and conduction through the enclosure.
Install the driver in a state where clearances of at least 25 mm (0.98 in.) in the horizontal and vertical directions between
the driver and enclosure or other equipment within the enclosure are provided.

e Install the driver in an enclosure whose degree of protection is IP54 minimum if the driver is used in an

environment of pollution degree 3.

e Do not install any equipment that generates a large amount of heat or noise near the driver.
e Do not install the driver underneath the controller or other equipment vulnerable to heat.

o If the ambient temperature of the driver exceeds the upper limit of the operating ambient temperature,
reconsider the ventilation condition or forcibly cool the area around the driver using a fan in order to keep
within the operating ambient temperature.

e Be sure to install the driver vertically (in vertical position).

W Installation conditions

Install the driver to a flat metal plate offering high heat conductivity [corresponding to an 20 mm (0.79in.) or more
aluminum plate of 200x200x2 mm (7.87x7.87x0.08 in.)].

When installing two or more drivers side by side, provide 20 mm (0.79 in.) and 25 mm Emm H
(0.98 in.) clearances in the horizontal and vertical directions, respectively. ﬁl *ﬁ'
e Operating ambient temperature: 0 to +50 °C (+32 to +122 °F) E D ¥
O O
[Fo| [P0
o °
el | B
— — a
0 R 2
[y K 2
S O ) O g
[ o [ bo i
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e When drivers are installed in a close contact state

Itis possible to install drivers closely in the horizontal direction.
In this case, install the drivers to a flat metal plate offering high heat conductivity

04

o
o ]
oH
o ]

|
]

[corresponding to an aluminum plate of 350x350%2 mm (13.78x13.78x0.08 in.)]. DD DD
[30W,60W, 120 W] QO QO
[Fof[ o

e Operating ambient temperature: 0 to +50 °C (+32 to +122 °F)

[200 W, 400 W]
e Operating ambient temperature: 0 to +40 °C (+32 to +104 °F)
e When using a DIN-rail or a mounting bracket, use in a state where the load factor is 90% or less.

=
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| —
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B Installation methods

e Installation with screws
Install the driver through the mounting holes using two screws (M4: not
included).

Mounting hole

30 mm (1.18in.) ﬁ (rear side)

(urie's) ww sl

Mounting hole
(rear side)

e Installation to DIN rail
When installing the driver to a DIN-rail, use the DIN rail mounting plate MADPO2 (sold separately) and mount it to a 35
mm (1.38 in.) wide DIN rail. Refer to "MAADPO2 handling guideline" for installation method.

e Installation using driver mounting brackets
Mounting holes for

Use the included mounting screws to secure the mounting brackets to ting bracket
the rear of the driver before installing inside the equipment. mounting bracke
(M3, 4 places)

e Do not use the mounting holes of the driver mounting
bracket for any other purpose.
e Be sure to secure the driver mounting bracket using the
included screws. The use of screws that would penetrate

3 mm (0.12 in.) or more through the surface of the driver
may cause damage to the driver.

Mounting bracket

Screws for mounting bracket

(M3, included)

Tightening torque: 0.5 to 0.6 N'm
(4.4 to 5.3 Ib-in)

B Dimensions

Mass: 0.8 kg (1.76 Ib.)
[Unit: mm (in.)]

Slits
23max. $4.5 ($0.177) Thru 18 11
40 (1.57), (0.91max.) 120 (4.72) S 0.71) (0.43)
5(0.20) S 9(0.35)
w
\: IHufoCeH oS
o
@
4 4
[ & S
° 23
)
J AP
e
R2.25 (0.089)
Protective Earth Terminal 2xM4 30
9.5 (0.37) (1.18) || 5(0.20)
T
4.8(0.19)
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1.9 Installing the external potentiometer (sold separately)

Install the external potentiometer PAVR-20KZ (sold separately) as shown in the figure.

o Reference mounting hole dimensions

N Variable resistor
[Unit: mm (in.)]

Insulation sheet
Mounting plate

7.5+0.4 (0.30+0.02)

N
@3 (20.12) j&010 (20.39)

M

Dial plate

Set screw (M4)
s Tightening torque: 0.4 N-m
(3.5 Ib-in)

Toothed washer

Nut
Tightening torque: 0.45 N-m (3.9 Ib-in)

Soldering the variable resister terminals and the lead wires
Cover a heat-shrinkable tube over the soldered part to insulate. (Soldering condition: 235 °C (455 °F), less than 5 s)

Dial Terminal .
Heat-shrinkable tube

Variable resistor

Lead wire
Solder

. (Pass the lead wire through the terminal hole
Lead wire 1 I
\/ and give it two or three turns.)

1.10Installing the regeneration resistor (sold separately)
Install the regeneration resistor EPRC-400P (sold separately) or * Mounting hole dimensions
RGB100 (sold separately) in a location where heat dissipation % Screw (M4) H,
capacity equivalent to a level achieved with a heat sink [made of
aluminum, 350%350x3 mm (13.78%13.78x0.12 in.) or equivalent] is
ensured.
Secure the regeneration resistor on a smooth metal plate offering
high heat conductivity, using two screws (M4, not included). 4
An available regeneration resistor varies depending on the output ™~ )
Regeneration
power. resistor
Refer to p.44 for details. \

165 mm (6.50in.)

@4.2*8° mm

(@0.165'8°"%in.)
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Connection

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

2.1 Connection example

A connection example shown below applies to the electromagnetic brake motor (200 W, 400W).

'\=
Grounding =
Encoder cable
Motor cable
. Encoder connector
Connect to CN4
Connection cable
-3
Electromagnetic brake connector
Connect to CN3 Ng
\Connection cable

Motor power connector %
Connect to CN2

i

CN2 MOTOR

Orientalmotor

SPEED AcC DEC
—~ o~

©00

CN4 SENSOR

CN3 MB

(Bxsp200-a2] o

Input signals
Connect to CN5

[aYaVaYaYaYaVaYaVaVaVal

External potentiometer PAVR-20KZ

Regeneration resistor
Connect to CN1

or external DC voltage

Connect to CN7
Output signals

Main power supply _[
Connect to CN1 —

Connect to CN7

= Grounding

connector to CN3.

Doing so may cause malfunction due to noise.

e Be sure to use the dedicated connection cable (sold separately) to connect the motor.
Regardless of whether an electromagnetic brake is equipped or not, always connect the electromagnetic brake

Connect the connectors securely. Insecure connections may cause malfunction or damage to the motor or driver.
Do not wire the power supply cable of the driver in the same cable duct with other power lines or motor cable.

When turning on the power again or inserting/pulling out the connector, turn off the power and wait for the

CHARGE LED to turn off. Residual voltage may cause electric shock.

2 Installation and connection
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2.2 Connecting the power supply

Connect a power supply cable to the main power supply input

terminals (CN1).

A power supply cable is not included with the product. Provide a
power supply cable separately.

O
]
UAVAVAVAVAY)

Manufacturer: PHOENIX CONTACT GmbH & Co. KG
Model: FKCT2,5/6-ST-5,08

Single-phase 100-120 VAC 50/60 Hz

Single-phase 200-240 VAC 50/60 Hz

Three-phase 200-240 VAC 50/60 Hz

L

IYAVAVAVAVAY)

Connect the live side to terminal L,
and the neutral side to terminal N.

IVAVAVAVAVAY)

[

Connect the live side to terminal L1,
and the neutral side to terminal L2.
If either of them is connected to

terminal L3, the motor does not rotate.

IYAVAVAVAVAY)

Connect the R, S and T phase lines to
L1, L2 and L3 terminals, respectively.

B Applicable lead wire
o Lead wire size: AWG18 to 14 (0.75 to 2.0 mm?)

e Lead wire strip length: 10 mm (0.39in.)

e Conductive material: Use only copper wires.

Applicable crimp terminal
If crimp terminals are used, select the following terminals.

Manufacturer

PHOENIX CONTACT GmbH & Co. KG

Model

Al0,75-10
Al1-10
Al'1,5-10
Al 2,5-10

[AWG18 (0.75 mm?)]

[AWG18 (0.75 mm?)]

(
[AWG16 (1.25 mm?)]
[AWG14 (2.0 mm?)]

Circuit breaker

Be sure to connect a circuit breaker to the power line of the driver to protect the primary circuit.

Rated current of protective device: Single-phase input 15 A, Three-phase input 10 A

Circuit breaker: Mitsubishi Electric Corporation NF30

—36—
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2.3

Connection

Grounding

Grounding the motor
Ground the Protective Earth Terminal of the motor at a position close to the motor. Wire it with the shortest distance. The
grounding method varies depending on the motor output power.

30W,60W, 120W

Ground the motor using one of the four mounting holes on the motor frame.
At this time, insulate the frame ground terminal that come out of the motor cable
without grounding it.

200 W, 400 W

Be sure to ground the Protective Earth Terminal of the motor (screw size: M4).

Protective Earth Terminal of the motor
Use a round terminal which is larger than the following size, and secure it with a mounting screw over a shakeproof washer.

e Applicable crimp terminal: Insulated round crimp terminal @4.1 mm (0.16in.)

o Applicable lead wire: AWG18 to 14 (0.75 to 2.0 mm?) or more
e Terminal screw size: M4 ~ -
e Tightening torque: 1.2 N-m (10.6 Ib-in) Y

4.8 mm (0.19in.) or less

9.5 mm (0.37in.)
or less
D)

Lead wire for Protective Earth Terminal of the motor
Use a lead wire of AWG 18 (0.75 mm?) or thicker for grounding.

Grounding the driver

Be sure to ground the Protective Earth Terminal of the driver.
e Applicable crimp terminal: Insulated round crimp terminal
o Applicable lead wire: AWG18 to 14 (0.75 to 2.0 mm?)

e Terminal screw size: M4

e Tightening torque: 1.2 N-m (10.6 Ib-in)

213

EESE=EES===
00000000000(

2

Either of the two Protective Earth Terminals can be used for grounding the driver.

A terminal not having grounded is provided as an extra terminal. Use it as necessary such
as a purpose for connecting a motor to ground. Ground either of two terminals
Do not share the Protective Earth Terminal with a welder or any other power equipment.

Ground at a position close to the driver.

Precautions about static electricity

Static electricity may cause the driver to malfunction or suffer damage.
Be sure to ground the motor and driver to prevent them from being damaged by static electricity.
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2.4 Connecting the motor and driver

Connect the motor to the driver via the dedicated connection cable (sold separately) or flexible connection cable (sold
separately).

Connect the motor power connector of the connection cable to CN2, the electromagnetic brake connector to CN3, and
the encoder connector to CN4.

When extending the wiring distance between the motor and the driver, use the connection cable (for extension) or
flexible connection cable (for extension), each sold separately.

The wiring distance can be extended to a maximum of 30.3 m (99.4 ft.).

—]
T [ ]
Encoder cable
Encoder connector C":":'D
M bl Connect to CN4
otor cable 5
Connection cable

(for extension) Connection cable
M

| | Electromagnetic brake connector
H Connect to CN3 —_|

Connection cable

\_ (for extension) Connection cable

\ T

Motor power connector
Connect to CN2

[aYaVaYaVaYaVaYaVaVaVaYal
DO0000000000

e Be sure to use the dedicated connection cable (sold separately) to connect the motor.

e Firmly insert the connector in position. Insecure connections may cause malfunction or damage to the
motor or driver.

e Do notinsert or pull out the connector while the power is supplied. Doing so may cause malfunction or
electric shock.

2.5 Selecting a power supply for input signals

SW1-4
ON: Built-in power
g supply is used
@ OFF: External power
supply is used

Select a power supply for input signals (use the built-in power
supply or external power supply).

When controlling using a relay or a switch, turn SW1-4 ON to
select the built-in power supply.

Factory setting: OFF (use an external power supply)

CN2 MOTOR

The built-in power supply cannot be used in the case of source logic. Do not turn the switch ON.
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2.6 Connecting the I/O signals

Connect the input signals to CN5 and the analog external input signals and output signals to CN7.
o Applicable lead wire: AWG26 to 20 (0.14 to 0.5 mm?)
e Lead wire strip length: 8 mm (0.31 in.)

Button of orange color H_l

(08;{'?:\ Insert the lead wire while pushing

) the button of the orange color with
a screwdriver.
[ > ‘\\

SN

Applicable crimp terminal
If crimp terminals are used, select the following terminals.

Manufacturer | PHOENIX CONTACT GmbH & Co. KG

A0,25-7 [AWG24 (0.2 mm?)]
Model A0,34-7 [AWG22 (0.3 mm?)]
A0,5-8 [AWG20 (0.5 mm?)]

B CN5 pin assignments

Pin No. Signal name Function=

Input signals common
! IN-COMO (fopr exte?rnal power supply) d OCH—1
2 INO Input terminal 0 [FWD] E %8: §
3 IN1 Input terminal 1 [RVS] d MCH—4
4 IN2 Input terminal 2 [MO] q DOt ->5
5 IN3 Input terminal 3 [M1] E %%: g
6 IN4 Input terminal 4 [M2] q MGt—s
7 IN5 Input terminal 5 [FREE] g %8: i
8 IN6 Input terminal 6 [STOP] q O 11
9 IN7 Input terminal 7 [ALM-RST] Manufacturer: PHOENIX CONTACT GmbH & Co. KG
10 IN8 Input terminal 8 Model: FK-MC0,5/11-ST-2,5

[Not used (possible to assign)]
1 IN-COM1 0V (for built-in power supply)

* The signal in brackets [ 1is a function that is assigned at the time of shipment (speed control mode).

B CN7 pin assignments

Pin No. Signal name Function=
1 VH T Mot
2 VM Analog external setting input q DO{—2
3 VL q NGt—3
q NG{—4
4 OouTOo+ Output terminal 0+ [ALM] q MCH—>5
_ i _ q MC4—e6
5 ouTo Output terminal 0- [ALM] d mc—7
6 OuT1+ Output terminal 1+ [MOVE] qd ME+—s
7 OUT1-  |Output terminal 1- [MOVE] E %g— 9
— 10
8 OouT2+ Output terminal 2+ [WNG] d I 11
9 OUT2-  |Output terminal 2- [WNG] q M 12
10 ASG Phase A output Manufacturer: PHOENIX CONTACT GmbH & Co. KG
1 BSG Phase B output Model: FK-MCO0,5/12-ST-2,5
12 OUT-COM | Common for ASG/BSG

* The signal in brackets [ 1is a function that is assigned at the time of shipment (speed control mode).
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B Input signals circuit

All input signals of the driver are photocoupler inputs. b C'L\H
When an external power supply is used: 24 VDC —15 to +20%, 100 mA or in o
more

2to 10

B Output signals circuit

CN7

There are two types of driver output signals, photocoupler/ pin N
In NO.

open-collector outputs and transistor/open-collector outputs.

6.6 k)

Dszog VA= [<_

)_

4,6,8

J

-D—4

57,9

Pin No. Signal name Description

Photocoupler/open collector output
4t09 OUTO to OUT2 | ON voltage: 1.6 VYDC maximum
4.5t030VDC, 100 mA or less

Transistor/open-collector output
10,11 ASG, BSG ON voltage: 0.5 VDC maximum
4.5t030VDC, 20 mA or less

Photocoupler

CN7
Pin No.

— 10, 11
"i_ 12

When connecting a relay (inductive load), etc., to detect alarm
outputs, provide a fly-back voltage control measure based on diode,

etc,, for the inductive load. Or use a relay with built-in flywheel diode.

Inductive load

CN7 Flywheel
Pin No. N diode
4,6,8
B When using a controller with a built-in clamp diode
If a controller with a built-in clamp diode is used, a leakage path External control
equipment Driver

may form and cause the motor to operate even when the controller
power is off, as long as the driver power is on. Since the power
capacity of the controller is different from that of the driver, the
motor may operate when the controller and driver powers are turned
on or off simultaneously.

When powering down, turn off the driver power first, followed by
the controller power, and when powering up, turn on the controller
power first, followed by the driver power.
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B Example of connection with 1/0 signal circuit

e Sink lo

Prog

gic circuit

rammable controller

4.5to

24VDC [F

IN-COMO

Driver

CN5

INO

66K Js200

V&=

IN1

6.6 kQ) 820Q

IN2

6.6 kQ 8200

IN3

6.6 kQ) 820 Q)

IN4

6.6 kQ 820 Q2

IN5

6.6 kQ 820Q

IN6

6.6 kQ 8200

IN7

6.6 kQ 820 Q)

IN8

6.6 kQ 820 Q2

alalalatala¥alala

vov
30VDC or less 2\

D=y

IN-COM1

-
(=]

Do not connect anything.

D=y

D=y |

DR

D=y

45to

D=y

D=y

D=y

ovv

R1 100 mAorless— OUTO+ . CN7
outo- | X,
5
R1_ 100 mAorless— OUT1+ >l<
6
ouTi-| X
7
R1 100 mAorless— OUT2+ >‘<
8
OUT2- >;<
ovv
30VDCorless A
R2 20 mA orless— ASG 15
R2 20 mA orless— BSG :1];
OUT-COM >112< >l—

3
oV

Connection

e Use output signals at 4.5 VDC to 30 VDC.
e For OUTO to OUT2, be sure to connect a current-limiting resistor R1 so that the current does not exceed 100 mA.

When using a programmable controller, check the resistance value inside the controller and connect a
currentlimiting resistor R1 as necessary.

e For ASG and BSG, be sure to connect a current-limiting resistor R2 so that the current does not exceed 20 mA.
When using a programmable controller, check the resistance value inside the controller and connect a
currentlimiting resistor R2 as necessary.

2 Installation and connection
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e Source logic circuit

Programmable controller

24VDC A\

IN-COMO

Driver

CN5

ovv

INO

66K [|s200

=

IN1

6.6 kQ) 820Q

IN2

6.6 kO 820Q

IN3

6.6 kQ 8200

IN4

6.6 kQ) 8200

IN5

6.6 kQ) 820Q

IN6

6.6 kQ 820Q

IN7

6.6 kQ 8200

gialalalatalatela

IN8

6.6 kQ) 820 Q)

4.5t0 30VDC or less /A

100 mA or less—

IN-COM1

OUTO+

=
(=)

Do not connect anything.

=Y

D=y

BR

D=y

D=y

=Y

=Y

4.5t0 30VDC or less f.x

=Y

4
Ri ouTo- >l<
s 5
100 mA or less— OUT1+ >é<
Ri OUT1- >'<
- 7
100 mA or less—  OUT2+ >§<
R1 -
OouT2 >;<
ovv
R2 20 mA or less— ASG 10
R2 20 mA orless— BSG
OUT-COM ,\/l—

ovv

3
oV

e Use output signals at 4.5 VDC to 30 VDC.

e For OUTO to OUT2, be sure to connect a current-limiting resistor R1 so that the current does not exceed 100 mA.
When using a programmable controller, check the resistance value inside the controller and connect a

currentlimiting resistor R1 as necessary.

e For ASG and BSG, be sure to connect a current-limiting resistor R2 so that the current does not exceed 20 mA.
When using a programmable controller, check the resistance value inside the controller and connect a

currentlimiting resistor R2 as necessary.

—4)—
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2.7

2.8

Connection

Connecting analog external setting devices

If the external potentiometer PAVR-20KZ (sold separately) or external DC voltage is connected to CN7, the analog
setting for the operating speed or torque limit can be performed. Refer to p.104 to p.106 for how to set.

Using an external potentiometer

Connect to the pin Nos.1 to 3 of CN7. PAVR-20KZ

CN7

Pin No.1 VH input

7] _Pin No.2 VM input 2

—| Pin No.3 VL input

—_

Using external DC voltage

For external voltage, use a DC power supply (0 to 10 VDC) with reinforced External DC
insulation on its primary and secondary sides, and connect to the pin No.2 CN7 power supply
and No.3 of CN7. Pin No.2 VM input
The input impedance between the VM input and VL input is approximately
41.8kQ.

The VL input is connected to IN-COM1 inside the driver.

0to 10VDC

Pin No.3 VL input 1 mA or more

Be sure to use the external DC voltage at 10 VDC or lower. When connecting the external DC power supply,

make sure the polarities are correct. If the polarities are reversed, the driver may be damaged.

Connecting the data setter

Connect the OPX-2A cable (sold separately) or the 3| |edr
communication cable for support software to CN6.

OPX-2A cable or communication
cable for support software

—

CHARGE

N2 MOTOR

A CAUTION The data setter connector (CN6) and the connectors for input and output signals (CN5, CN7)
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 this equipment to short, damaging both.
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2.9

Connecting the regeneration resistor

If vertical drive (gravitational operation) such as elevator applications is performed or if sudden start-stop operation
of a large inertia is repeated frequently, use the regeneration resistor EPRC-400P (sold separately) or RGB100 (sold
separately).

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.

An available regeneration resistor varies depending on the output power.

Assign the TH input to the input terminal of CN5 when using the regeneration resistor.

Connection method

Connecting to I/0 terminals varies depending on the control mode or method of use. Refer to p.45 to p.47 and p.52

to p.54 for connection.

e Regenerative current flows through the two thick lead wires (AWG 18: 0.75 mm’) of the regeneration resistor. Connect
them to the RG1 and RG2 terminals of CN1.

o The two thin lead wires (AWG 22: 0.3 mm®) of the regeneration resistor are the thermostat outputs. Connect them to
the TH input assigned to CN5 and IN-COM1.

Regeneration
resistor

1. Assigning the TH input to CN5
Change the“IN input function selection”
parameter to change the assignment of input
signals.
Refer to p.100 for how to change.

AWG22

TH input 2. Connecting the thermostat output to CN5

IN-COM1 The figure shows an example when the TH input
is assigned to the IN8 terminal in the speed
control mode to use the built-in power supply.
Refer to the connection diagram when using an
external power supply.

Connect to CN1

AWG18 RG1 terminal

RG2 terminal

e TheTH input is not assigned to CN5 at the time of shipment. When using the regeneration resistor, change

the“IN input function selection” parameter to assign the TH input. Refer to p.100 for details.

e When the TH input is assigned to CN5, if the power consumption of the regeneration resistor exceeds the
allowable level, the thermostat will be triggered to generate the regeneration resistor overheat alarm. If the
regeneration resistor overheat alarm is generated, turn off the power and check the details of error.

e When an external power supply is used for a power supply for input signals, turn on the external power
supply before turning on the driver main power supply.

B Regeneration resistor specifications

Output power 30W,60W, 120 W 200 W, 400 W
Model EPRC-400P RGB100
Continuous regenerative power 100W 100 W
Resistance value 400 Q 150 Q
Thermostat operating Operation: Open at 150+7 °C (302+13 °F)
temperature Reset: Close at 145+12 °C (293+22 °F) [normally closed]
Thermostat electrical rating 120 VAC 4 A, 30 VDC 4A (minimum current 5 mA)
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2.10Connection diagram (example)

This section explains connection diagrams with the speed control mode (factory setting) as an example.

When using the built-in power supply, set the switch SW1-4 e @
to the ON side. It is set to the OFF side (use an external power
supply) at the time of shipment. When using an external power
supply, use the switch with the factory setting as it is.

>ON SW1-4
ON: Built-in power
g supply is used
@ OFF: External power
supply is used

CN2 MOTOR

i

- IW.IFWL =

P

Speed control mode  Sink logic: When using the built-in power supply

This is a connection example that the power supply is single-phase 100-120 VAC, the speed is Setting of SW1

set using an analog external setting device to operate the motor with relays, switches and other SW1-4:ON —Fm

contact switches. The I/0 signal in the brackets [ ]is the initial value. L]
X . SW1-2: OFF —g2

Refer to p.99 for the assignment of 1/0 signals. SW1-1: OFF |

Connect the thermostat output of the

regeneration resistor to the terminal that
0 the TH input was assigned by changing the

“IN input function selection” parameter.

— How to change: p.100

Driver
Connecting the ' e Connecting the motor
regeneration resistor CN1 Main circuit
RG1 Motor connector
R
RG2 CN2 Motor
Normally Circuit breaker NC Electromagnetic
closed Connectin brake connector
—H  150°C JL——701L
(302°F) the power CN3 —— )
supply N —%——— N Grounding the motor
NC
Grounding the driver PE
é H—————— ,
: CN6 Encoder connector | !
! — . .. CN4 H+— .
) 1 L Control circuit 1 Speed setting by
Connecting the data setter D—:— — I PAVR-20KZ (sold separately)
1
1 S +5V . orexternal DC voltage
. N7 | CN7
1 __VH
! 45V Command -
: voltage |
f value
Connecting input signals: CN5 oV §'7_ ' ; External DC
IN-cOMo ! 6.6k - : voltage 10VDC
= or lower
- INO [FWD] _, * EIZ l(_ !
~ IN1[RVS]© :
IN2 [MO] + + CN7 1 R1#2 Connecting output signals
s = '
> IN3 [M1]: : | _EZ-( .
) IN4 [M2] ! | :
" ' —— 4.5t030.0VDC
—" INS [FREE) : — : 100 mA or less
- IN6 [STOP] :
_ IN7 [ALM-RST] ! :
IN8*1 '
T 1
IN-COM1 ! N7 v e R2e3
Y v 10 O
= ov "L‘ x | i | BSG R2+3
' QT =1 45t030.0VDC
. 12 O I_T_I OuT-CoM T 20mAorless
1 < -
. oV Yg V= —_
——— - - ~— Shielded wire

—_—
-l- ~<— Functional earth

*1 This is a connection when the TH input is assigned to IN8. The initial value is [Not used].
*2 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
*3 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.
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Speed control mode

Sink logic: When using an external power supply

This is a connection example that the power supply is single-phase 100-120 VAC, the speed is
set using an analog external setting device to operate the motor with sequence connection of

transistor type. The I/0 signal in the brackets [ ]is the initial value.
Refer to p.99 for the assignment of 1/0 signals.

Connect the thermostat output of the
regeneration resistor to the terminal that
the TH input was assigned by changing the
“IN input function selection” parameter.

— How to change: p.100

Setting of SW1

SW1-4: OFF
SW1-2: OFF
SW1-1: OFF

J
Driver
Connecting the
regeneration resistor CN1 Main circuit
Motor connector
R CN2
“dosed” Circuit breaker brake connector
0 || Shepower os[|H
(302°F) P
supply N —"——

Grounding the driver

Connecting the motor

Motor

Grounding the motor

Encoder connector

1
: CNé6
. — ... CNa
| Control circuit
Connecting the data setter [__|—n —
1 - +5V
Connecting input signals :
20.4t028.8VDC *2 ' CN5
100 mA or more IN-COMO _ ! 6.6 kQ) _Cor\:\(;\;(z;;:
INO . §Z=l< value |
[FWD] f =
it B v
INT by
1

-

[RVS] |
IN2 |

[MO] ;

IN3 !

[M1] !

IN4
(M2] ;

IN5 |

[FREE] |

IN6 ;
[STOP] |

IN7 !
[ALM-RST] !

-
-
-
-
-
-
<

Speed setting by
PAVR-20KZ (sold separately)
or external DC voltage

CN7

External DC
voltage 10VDC
or lower

Connecting output signals

OUTO [ALM]

R1%3

— 4.5t0 30.0 VDC

T1 [MOVE B
— OUT1 [MOVE] 100 mA or less
: R1#3
1 ! 1 OUT2 [WNG]
] (]
i
CN .
7 : __ASG R2#4
10 O
11 1BSG R2x4
N — 11 Qr =1 45t030.0VDC
111 OUT-COM T o .
12 Or T 20 mA or less
10 ——
ov% : = -
1 _‘g ' ! E‘i Shielded wire
ov : 5

*1 This is a connection when the TH input is assigned to IN8. The initial value is [Not used].
*2 Turn on the external power supply before turning on the driver main power supply.

*3 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
*4 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.

-l- ~— Functional earth
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Speed control mode  Source logic: When using an external power supply

This is a connection example that the power supply is single-phase 100-120 VAC, the speed is
set using an analog external setting device to operate the motor with sequence connection of

transistor type. The I/0 signal in the brackets [ ]is the initial value.
Refer to p.99 for the assignment of 1/0 signals.
The ASG and BSG signals cannot connect to devices of source logic.

Connect the thermostat output of the
regeneration resistor to the terminal that
the TH input was assigned by changing the
“IN input function selection” parameter.

— How to change: p.100

Setting of SW1

SW1-4: OFF
SW1-2: OFF
SW1-1: OFF

Driver
Connecting the
regeneration resistor CN1 Main circuit
Motor connector
R CN2
Gosed” Circuit breaker brake connector
nnectin
om0 || Serene L o[ |
(302°F) P
supply N fo—

Grounding the driver

r

Connecting the motor

Motor

Grounding the motor

Connecting input signals
20.4 t0 28.8VDC 2
100 mA or more

e

Encoder connector

_r\/_
_|<_
_r\/_
_|<_
_|<_
-]

1
CN6 ,
| Control circuit I Speedsetting by
- . PAVR-20KZ (sold separately)
I +5V v orexternal DC voltage
1
CN7 1 VH CN7
Command 1 S
voltage __| 5 O
value 3 Vv
CN5 = >
1 OVYr -l- PAVR-20KZ l External DC
2 gz_,(_ voltage 10 VDC
TN or lower

Connecting output signals

_1l 45t030.0VDC
[~ 100 mA or less

_1_4.5t030.0VDC
12 T OuT-COM T 20mAorless
oV % = —_
E | =— Shielded wire
.
K 1

~— Functional earth

*1 This is a connection when the TH input is assigned to IN8. The initial value is [Not used].
*2 Turn on the external power supply before turning on the driver main power supply.

*3 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
*4 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.
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2.11 Noise elimination measures

There are two types of electrical noises: One is a noise to invade into the driver from the outside and cause the driver
malfunction, and the other is a noise to emit from the driver and cause peripheral equipment malfunction.

For the noise that is invaded from the outside, take measures to prevent the driver malfunction. It is needed to take
adequate measures because signal lines are very likely to be affected by the noise.

For the noise that is emitted from the driver, take measures to suppress it.

Refer to p.177 for "Conformity to the EMC."

B Measures against electrical noise
There are the following three methods mainly to take measures against the electrical noise.
e Noise suppression

e When relays or electromagnetic switches are used, use noise filters or CR circuits to suppress surge generated by them.

e When extending the wiring distance between the motor and the driver, use the connection cable (for extension) which
is sold separately. This is effective in suppressing the electrical noise emitted from the motor.

e Cover the driver by a metal plate such as aluminum. This is effective in shielding the electrical noise emitted from the
driver.

e Prevention of noise propagation

e Connect a noise filter to the power supply cable of the driver.

e Separate power lines such as motor cable and power supply cable from signal lines for a distance of 100 mm (3.94 in.)
or more, and also do not bundle them or wire them in parallel. If the power lines must cross over the signal lines, wire
them at right angles.

e For more effective elimination of noise, use a shielded 1/0 signal cable or attach ferrite cores if a non-shielded cable is
used.

e Keep cables as short as possible without coiling and bundling extra lengths.

e To ground a shielded cable, use a metal cable clamp that can Shielded cable bl
maintain contact with the entire circumference of the shielded Cable clamp
cable, and ground as near the product as possible.

e Grounding multiple points will increase effect to block electrical noise because impedance on the grounding points is
decreased. However, ground them so that a potential difference does not occur among the grounding points.

e Suppression of effect by noise propagation

e Loop the noise propagated cable around a ferrite core. Doing so will prevent the propagated noise invades into the
driver or emits from the driver. The frequency band in which an effect by the ferrite core can be seen is generally 1 MHz
or more. Check the frequency characteristics of the ferrite core used. When increasing the effect of noise attenuation by
the ferrite core, loop the cable a lot.
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Connection method for each control mode

Connection method for each control mode

3.1

Four control modes are provided in the BXII Series. This section explains the assignment of I/O signals and connection
method for each control mode.

Switching of control mode

Four control modes are provided in the BXII Series and >ON
can be switched using SW1-1, SW1-2, and SW1-4. g SW1-4 _[] -
: swi2 _| B3 [=
: T |@
B SW1-1

RG1

e Switch the control mode before turning on the power supply. The setting will not be enabled if the control

mode is switched after the power supply is turned on.

o Switch the control mode before changing the parameter. Since the initial settings of parameters for each
control mode are different, if the control mode is switched, parameters will be changed to the initial values
of the control mode switched.

Speed control mode (factory setting)

>ON Set SW1-1 and SW1-2 to the OFF side.
Speed control operation can be performed.
SW1-2: OFF __| g Up to 16 operation data can be set.
(@)
SW1-1: OFF — |

Position control mode

>0ON Set SW1-1 to the ON side and SW1-2 to the OFF side.
[ Position control operation can be performed.
SW1-2: OFF T g Up to 16 operation data can be set.
—= |5
S i |
SW1-1: ON

BX-compatible mode (speed control)

>0ON Set SW1-1 to the OFF side and SW1-2 and SW1-4 to the ON side.
SW1-4:0N _| If the motor of the BX Series is used in the speed control mode, the wirings and functions
SW1-2:ON __| g of 1/0 signals can be changed based on the BX Series.
(9]
SW1-1: OFF ~ |

BX-compatible mode (position control)

>ON Set SW1-1,SW1-2, and SW1-4 to the ON side.
SW1-4:ON _| If the motor of the BX Series is used in the position control mode, the wirings and
\:u Al . . .
SW1-20N _| [ | = functions of I/0 signals can be changed based on the BX Series.
= |
SW1-1: ON

B About reference page

For more information for how to use each control mode, refer to the following pages.

Control mode Connection method Operating method
Speed control mode p.45 p.102
Position control mode p.52 p.116
BX-compatible mode (speed control) p.147 p.138
BX-compatible mode (position control) p.149 p.138
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3.2 Assignment of I1/0 signals for each control mode

B Speed control mode (factory setting)

e CN5 e CN7
Pin No. Signal name Function Pin No. Signal name Function
i 1 VH
1 IN-COMO Input signals common
(for external power supply) 2 VM Analog external setting input
2 INO FWD 3 VL
3 IN1 RVS 4 OuUTO+
ALM
4 IN2 MO 5 OuUTO-
5 IN3 M1 6 OuUT1+
MOVE
6 IN4 M2 7 OuT1-
7 IN5 FREE 8 OouT2+
WNG
8 IN6 STOP 9 OouT2-
9 IN7 ALM-RST 10 ASG Phase A output
10 IN8 Not used (possible to assign) 1 BSG Phase B output
11 IN-COM1 0V (for built-in power supply) 12 OUT-COM | Common for ASG/BSG
W Position control mode
e CN5 e CN7
Pin No. Signal name Function Pin No. Signal name Function
i 1 VH
1 IN-COMO Input signals common o
(for external power supply) 2 VM Analog external setting input
2 INO HOME 3 VL
3 IN1 START 4 OouTO+
ALM
4 IN2 MO 5 OUTO-
5 IN3 M1 6 OouT1+
READY
6 IN4 M2 7 OuT1-
7 IN5 FREE 8 OouT2+
HOME-P
8 IN6 STOP 9 OouT2-
9 IN7 ALM-RST 10 ASG Phase A output
10 IN8 HOMES 11 BSG Phase B output
11 IN-COM1 0V (for built-in power supply) 12 OUT-COM | Common for ASG/BSG
B BX-compatible mode (speed control)
e CN5 e CN7
Pin No. Signal name Function Pin No. Signal name Function
i 1 VH
1 IN-COMO Input signals common
(for external power supply) 2 VM Analog external setting input
2 INO cw 3 VL
3 IN1 cCw 4 OuTO+
ALM
4 IN2 MO 5 OuUTO-
5 IN3 M1 6 OuUT1+
BUSY (TLM)/ALP %2
6 IN4 M2 7 OUT1-
7 IN5 FREE 8 ouT2+ ) )
Not used (possible to assign)
8 IN6 BRAKE/ACL *1 9 OouT2-
9 IN7 . . 10 ASG Phase A output
Not used (possible to assign)
10 IN8 11 BSG Phase B output
1 IN-COM1 0V (for built-in power supply) 12 OUT-COM | Common for ASG/BSG

*1 This signal is used as the BRAKE input in normal condition, but it functions as the ACL input if the driver protective function
is activated.

*2 This signal is used as the BUSY output in normal condition, but it functions as the ALP output if the driver protective
function is activated. The BUSY output can be changed to the TLM output using the parameter.
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B BX-compatible mode (position control)

e CN5 e CN7
Pin No. Signal name Function Pin No. Signal name Function
i 1 VH
1 IN-COMO Input signals common o
(for external power supply) 2 VM Analog external setting input
2 INO START 3 VL
3 IN1 HOME-LS 4 OUTO+
ALM
4 IN2 Mo 5 OUTO-
5 IN3 M1 6 OUT1+
BUSY (TLM)/ALP 2
6 IN4 M2 7 OUT1-
7 IN5 FREE 8 OuUT2+
Not used (possible to assign)
8 IN6 BRAKE/ACL *1 9 OUT2-
9 IN7 . . 10 ASG Phase A output
Not used (possible to assign)
10 IN8 11 BSG Phase B output
11 IN-COM1 0V (for built-in power supply) 12 OUT-COM | Common for ASG/BSG

*1 This signal is used as the BRAKE input in normal condition, but it functions as the ACL input if the driver protective function
is activated.

*2 This signal is used as the BUSY output in normal condition, but it functions as the ALP output if the driver protective
function is activated. The BUSY output can be changed to the TLM output using the parameter.

3.3 Connection diagram for each control mode
B Speed control mode (factory setting)
Refer to p.45.

B BX-compatible mode
Refer to p.147.
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Position control mode  Sink logic: When using the built-in power supply

This is a connection example that the power supply is single-phase 100-120 VAC, the torque Setting of SW1
limiting function is set using an analog external setting device to operate the motor with relays, SW1-4:ON ——1
switches and other contact switches. The I/0 signal in the brackets [ ]is the initial value. i
X R SW1-2: OFF —1
Refer to p.99 for the assignment of I/0 signals. SW1-1:ON —+a

Connect the thermostat output of the

regeneration resistor to the terminal that
0 the TH input was assigned by changing the

“IN input function selection” parameter.

— How to change: p.100

Driver
Connecthg the . L. Connecting the motor
regeneration resistor CN1 Main circuit
Motor connector
R CN2 Motor
N fecomagnete
I v Connecting ~ s :__‘
(302°F) the power .
supply N —%——— Grounding the motor

Grounding the driver

Encoder connector :

:]:[:n
=z
o

Torque limit setting by
PAVR-20KZ (sold separately)

Control circuit 1
1
+SV . orexternal DC voltage
CN7 : CN7

Connecting the data setter [__—

1
1
1
! . VH
! +5V Command 1
: voltage — 2 Ot
1 value 3 o 1 VL
Lo . 1 T —
Connecting input signals CN5 66K oV 1 PAVR-20KZ =  External DC
IN-COMO}y 4 y L , voltage 10 VDC
INO [HOME] __ 1t :'-l( I or lower
—- | ]: . 2 ﬂz — 1
|~ INT[START]: ! 3 Ny :
IN2 [MO] ¢ ! p ! R1%2 Connecting output signals
. IN3[M1]! @} S _§Z=l< Z]E 1| 1 OUTO [ALM]
| [
IN4*1; 1, 6 'RE 31_*?
Pt (P —=4.5t030.0VDC
IN5 [FREE] | + +OUT1 [READY T
—" L ]..: 7 — e - 2[ ! 100 mA or less
IN6 [STOP] i i 1 oo Rix
L —Q 8 —— — (e
. IN7 [ALM—RST]: o ' ,I,OUTz [HOME-P]
_ IN8[HOMES]E E : 0 oo : =
IN-COM1} ! ! ! ASG R2x3
7.7 10 O-
ol ov "L‘ x 1 1BSG  R2#3
! e =1 45t0300VDC
. 12 O '_L'OUT'COM T 20mAorless
. onL V= —
r— - E | =— Shielded wire
1
1

= <— Functional earth

*1 This is a connection when the TH input is assigned to IN4. The initial value is [M2].
*2 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
*3 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.
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Position control mode  Sink logic: When using an external power supply

This is a connection example that the power supply is single-phase 100-120 VAC, the torque
limiting function is set using an analog external setting device to operate the motor with
sequence connection of transistor type. The I/O signal in the brackets [ ]is the initial value.

Refer to p.99 for the assignment of 1/0 signals.

Connect the thermostat output of the
regeneration resistor to the terminal that
the TH input was assigned by changing the
“IN input function selection” parameter.

— How to change: p.100

Setting of SW1

SW1-4: OFF
SW1-2: OFF
SW1-1:ON

Driver
Connecting the
regeneration resistor CN1 Main circuit
Motor connector
R CN2

“aosed” Circuit breaker brake connector

s || eponer L as[|H

(302°F) P

supply N —"——

Grounding the driver

Connecting the motor

Motor

Grounding the motor

- - -
'] cne Encoder connector [
. ! Control circuit <V i« Torque limit setting by
Connecting the data setter [__|— — ' PAVR-20KZ (sold separately)
o ) 1 - +5V 1 or external DC voltage
Connecting input signals : 1 N7
20.4t028.8VDC *2 ' CN5 1
100 mA or more IN-COMO __ ! 6.6 kQQ Command
i 1 32::(_ voltage —
[HOI:/TE?: T - value
: : . oV 1 I ExternalDC
INT. oy , voltage 10VDC
L [START] . 1 1 f or lower
—{ [,:/';‘02]5 i B CN74 , R1#3 Connecting output signals
—L IN3 11 _iﬂ\f i - L tOUTO[ALM)
[M1]! 1 R1%3
; — 6 L —
' BN —— 4.5t030.0 VDC
! 1 1 OUT1 [READY T
_l\/; IN4*1 1 — 7 - IOU [READY] 100 mA or less
N5 ! : 1 R1#3
| — 8 =
[FREE] | 1 | ! OUT2 [HOME-P]
—(; ING ! 1 ° 9y
[STOP] | VE
j CN7 1
IN7
—L a ASG R2x4
[ALM-RST]! 10 O :.—l
v R2#4
INg X K 77 ALiBSG 2+
~ [HOMES] AL‘ T OUT-COM L 45t0300vDC
12 Or T 20 mA or less
‘Ll ovJ7 V= —
! ! E‘i Shielded wire
oV : ——

*1 This is a connection when the TH input is assigned to IN4. The initial value is [M2].

*2 Turn on the external power supply before turning on the driver main power supply.
*3 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
*4 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.

-l- ~— Functional earth
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Position control mode  Source logic: When using an external power supply

This is a connection example that the power supply is single-phase 100-120 VAC, the torque Setting of SW1
limiting function is set using an analog external setting device to operate the motor with SW1-4: OFF
sequence connection of transistor type. The I/O signal in the brackets [ ]is the initial value. SW1-2: OFF
Refer to p.99 for the assignment of /O signals. Wi 1 oN

The ASG and BSG signals cannot connect to devices of source logic.

Connect the thermostat output of the

regeneration resistor to the terminal that
0 the TH input was assigned by changing the

“IN input function selection” parameter.

— How to change: p.100

Driver
Connecting the — Connecting the motor
regeneration resistor CN1 Main circuit
Motor connector
R CN2 Motor
Né’lgz‘:gy Circuit breaker Eﬁfgi?:g:gﬂcr
I e Connecting | __o | N [ ] |
(302°F) the power 3 .
supply N A Grounding the motor

Grounding the driver

r

CN6 Encoder connector

Torque limit setting by

1
1
1
Control circuit ,
' PAVR-20KZ (sold separately)
:
1

or external DC voltage

+5V
@CN7
Command 1 1, VH
voltage __| 2 O
value

Connecting input signals CN7

20.4 t0 28.8VDC 2
100 mA or more

1
1
1
1
1
1
1
1
1
4<_I A - vV | = PAVR-20KZ I ExternalDC
! < ! voltage 10VDC
_l<_ : — ! or lower
1 1
! 1
! 1
_<_ : CN74 : _ OUTO[ALM] Connecting output signals
1 ] T T
_l<_ 1 §23< $ s 1,1 R1%3
T 1 v T  —
T ' s O 1 1 OUT1[READY]
: Tl RIx3 —= 4.5t030.0 VDC
, 7 Q= 100 mA or less
_l<_ : o\ OUT2[HOME-?]
, ORI
—|<_ : — 9 O-g——
1 1 I
1 | =
! 1
_C ) ST R -
! (N
10 O
: AQ‘ N 111 BSG R2x4
— 1 T {—
: T 1 45t030.0VDC
: 12 : I_T_'OUT_COM T 20mAorless
. ov% V= e
! ! I i =— Shielded wire
. ' S
Hoooooooooooooooooooonoas 3 'l' <— Functional earth

*1 This is a connection when the TH input is assigned to IN4. The initial value is [M2].

*2 Turn on the external power supply before turning on the driver main power supply.

*3 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
*4 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.
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Explanation of I/0 signals

4.1

Parameters described here can be set using any of the operation panel, MEXEQ2, or OPX-2A.

Overview of I/O signals

With the BXII Series, signals that can be assigned vary depending on the control mode.
Refer to the following pages for details of signals.

Make sure each input signal remains ON for at least 10 ms.

Input signals list

. . BX-compatible
Signal name Speed control Position control = Reference page
Speed control Position control
FWD input O O - - p.56
CW input - - @] - p.141
RVS input (@] O - - p.56
CCW input - - O - p.141
MO to M3 inputs O O @] @] p.56
FREE input @] O @] O p.57
STOP input O O - - p.57
BRAKE input - - (@) @) p.142
ALM-RST input @] O @] O p.57
TH input O O O O p.58
TL input @) @) (@) O p.58
S-ON input @] (@] O @] p.58
HMI input O O O O p.58
START input - @) - @) p.58
HOME input - @] @] p.58
HOMES input - O - - p.59
HOME-LS input - - - O p.141
SSTART input - O - @) p.59
MSO0 to MS5 inputs - O - O p.59
+JOG, -JOG input - @) - @) p.59
P-PRESET input - O - O p.59

Internal input circuit

All input signals of the driver are photocoupler inputs. They are turned "ON" when the current flows to the photocoupler,

and they are turned "OFF" when the current does not flow.

INO to IN8 O

V=]

IN-COMO O

66k [] 8200

Changing the logic level setting of input signals

The logic level setting for input terminals INO to IN8 can be changed using the parameter.

Related parameters

ID Parameter name

Description

Setting range

Initial value

2192

INO input logic level setting

2193

INT input logic level setting

2194

IN2 input logic level setting

2195

IN3 input logic level setting

2196

IN4 input logic level setting

2197

IN5 input logic level setting

2198

IN6 input logic level setting

2199

IN7 input logic level setting

2200

IN8 input logic level setting

Changes the logic level setting for the input terminals INO

to IN8.

0: Normal
1: Invert

2 Installation and connection
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B Timing chart when power is input

This timing chart describes the timing of input signals and output signals when the power supply is turned on.

. ON
Main power supply OFF

0.4 sorless
Output signal OFF Signal is output
0.4 s or more
| tsi | oN | bled
nput signa OFF nput enable

4.2 Descriptions of input signals

B FWD input, RVS input

e Speed control mode

These are operation signals to rotate or stop the motor.

When the operation data number is selected and the FWD input or the RVS input is turned ON, the motor rotates at the
operating speed corresponding to the operation data number selected. When the operation signal having turned ON is
turned OFF, the motor decelerates to a stop.

This rotation direction is based on the setting of the "Motor rotation direction" parameter (ID: 450).

Related parameter

ID Parameter name Description Setting range Initial value

Sets the rotation direction of the motor output 0: Positive direction=CCW

shaft. 1: Positive direction=CW !

450 |Motor rotation direction

e Position control mode

These are signals to start continuous operation.

When the operation data number is selected and the FWD input or the RVS input is turned ON, continuous operation is
started at the operating speed corresponding to the operation data number selected. Turning the FWD input ON rotates
the motor in the positive direction. Turning the RVS input ON rotates the motor in the negative direction.

If both the FWD and RVS inputs are turned ON or OFF, the motor decelerates to a stop.

While the motor is decelerating to a stop after the signal having turned ON is turned OFF, if the same signal is turned ON,
the motor will accelerates again to continue the operation.

B MO to M3 inputs
A desired operation data number can be selected by a combination of ON-OFF status of the MO to M3 inputs.

Operation data number M3 M2 M1 MO
0 OFF OFF OFF OFF
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
4 OFF ON OFF OFF
5 OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF
9 ON OFF OFF ON
10 ON OFF ON OFF
1 ON OFF ON ON
12 ON ON OFF OFF
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON
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FREE input

Speed control mode

When the FREE input is turned ON, the motor current is cut off.

If the "Operation selection after stopping" parameter (ID: 2069) is set to "1: Servo lock," the motor puts into an excitation
state at motor standstill and generates the holding torque. At this time, since the motor holding torque is lost if the FREE
input is turned ON, the motor output shaft can be rotated manually. When an electromagnetic brake motor is used, the
electromagnetic brake is also released.

While the FREE input is being ON, the motor will not rotate even if the FWD input or the RVS input is turned ON.

The time after turning the FREE input ON until the motor excitation is cut off and that after turning the FREE input OFF
until the motor is excited are both equal to 10 ms or less.

When a load is installed vertically, do not turn the FREE input ON. The motor loses its holding torque, and the
load may fall.

Related parameter

ID Parameter name Description Setting range Initial value

Uses in the speed control mode.
If the holding force is required while the motor
stops, set to "1" to enable the servo lock.

Operation selection
after stopping

0: Free (disable servo lock)

2069 1: Servo lock

Position control mode

When the FREE input is turned ON, the motor current is cut off. The motor loses its holding torque, and the motor output
shaft can be rotated manually. When an electromagnetic brake motor is used, the electromagnetic brake is also released.
While the FREE input is being ON, the motor cannot be operated.

The time after turning the FREE input ON until the motor excitation is cut off and that after turning the FREE input OFF
until the motor is excited are both equal to 10 ms or less.

When a load is installed vertically, do not turn the FREE input ON. The motor loses its holding torque, and the
load may fall.

STOP input

Speed control mode

When the STOP input is turned ON, the motor stops according to the setting of the "STOP input action" parameter (ID: 256).
Ifitis set to "1: Deceleration stop" or "3: Deceleration stop + current OFF," the motor stops according to the deceleration
time of the operation data number selected when the STOP input is turned ON.

If the "Operation selection after stopping" parameter (ID: 2069) is set to "0: Free (disable servo lock)," the setting range of
the "STOP input action" parameter is "0, 2: Immediate stop" or "1, 3: Deceleration stop."

While the STOP input is being ON, the motor will not rotate even if the FWD input or the RVS input is turned ON.

Related parameters

ID Parameter name Description Setting range Initial value
0: Immediate stop
. . Sets how to stop the motor when the STOP 1: Deceleration stop
256 | STOPinputaction input is turned ON. 2: Immediate stop + current OFF 0
3: Deceleration stop + current OFF
. - Uses in the speed control mode. . .
2069 Operation selection If the holding force is required while the motor 0: Free (disable servo lock) 0

after stopping 1: Servo lock

stops, set to "1" to enable the servo lock.

Position control mode

When the STOP input is turned ON, the motor stops according to the setting of the "STOP input action" parameter (ID: 256).
If it is set to "1: Deceleration stop" or "3: Deceleration stop + current OFF," the motor stops according to the deceleration
time of the operation data number selected when the STOP input is turned ON.

If the STOP input is turned ON during positioning operation, the remaining travel amount is cleared.

While the STOP input is being ON, the motor will not rotate even if an operation signal is turned ON.

ALM-RST input

If an alarm is generated, the motor will stop. If the ALM-RST input is turned from ON to OFF at this time, the alarm will be
reset (the alarm will be reset at the OFF edge of the ALM-RST input).
Before resetting an alarm, always remove the cause of the alarm and ensure safety.

Some alarms cannot be cleared with the ALM-RST input. Check on p.166.
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B THinput
The TH input is normally closed.
When a regeneration resistor is used, connect the thermostat output of the regeneration resistor.
The TH input is normally in the ON state and will be turned OFF if the thermostat of the regeneration resistor is activated,
thereby causing an alarm of the regeneration resistor overheat to generate.
¢ Do not switch the logic level setting. An alarm of the regeneration resistor overheat is generated when the
thermostat output is connected.
e When the TH input is not assigned to the input terminal, this input will be always set to ON. And if it is
assigned to multiple input terminals, the function will be performed when all of the terminals are turned ON.
B TLinput
The TL input is normally closed.
When the TL input is turned ON, the torque limiting function is enabled. The motor output torque is limited based on the
setting value of the "Torque limit" parameter (ID: 896 to 911). Refer to p.106 for how to set.
When the TL input is turned OFF, the torque limiting function is disabled, and the maximum value of the motor output
torque will be the peak torque.
When the TL input is not assigned to the input terminal, this input will be always set to ON. And if it is assigned
to multiple input terminals, the function will be performed when all of the terminals are turned ON.
B S-ON input
This is a signal to excite the motor.
It is enabled when the "Operation selection after stopping” parameter (ID: 2069) is set to "1: Servo lock" in the speed
control mode.
The S-ON input is normally closed.
If the S-ON input is turned ON, the motor puts into an excitation state. If it is turned OFF, the motor puts into a non-
excitation state.
In the case of an electromagnetic brake motor, when the S-ON input is turned ON, the electromagnetic brake is released
after the motor puts into an excitation state. When the S-ON input is turned OFF, the motor puts into a non-excitation
state after the electromagnetic brake is activated to hold the position.
The motor cannot be operated while it is in a non-excitation state.
When the S-ON input is not assigned to the input terminal, this input will be always set to ON. And if it is
assigned to multiple input terminals, the function will be performed when all of the terminals are turned ON.
B HMIl input
The HMI input is normally closed.
When the HMI input is turned ON, the function limitation of the MEXEQ2 or OPX-2A is released. When the HMI input is
turned OFF, the function limitation is imposed. The following functions will be limited.
e |/O test e Test operation e Teaching function e Writing parameters, downloading, initializing
When the HMI input is not assigned to the input terminal, this input will be always set to ON. And if it is
assigned to multiple input terminals, the function will be performed when all of the terminals are turned ON.
B START input (for position control mode only)
This is a signal to start positioning operation.
When the operation data number is selected and the START input is turned ON, positioning operation is started.
B HOME input (for position control mode only)
This is a signal to start return-to-home operation.
When the HOME input is turned ON, return-to-home operation is started. When return-to-home operation is completed
and the motor stops, the HOME-P output is turned ON. Refer to p.126 for return-to-home operation.
Related parameters
ID Parameter name Description Setting range Initial value
353 |Operating speed of home-seeking Sets the operating speed for return-to-home 1 4560 (/min 300
operation.
354 Acceleratlop/deceleratlon of Sets the acceleration ar)d deceleration time for 0.000 to 30.000 s 0.100
home-seeking return-to-home operation.
. : Sets the amount of offset from the home. —8,388,608 to
356 |Position offset of home-seeking The motor shaft rotates by 0.72° per one step.  [+8,388,607 steps 0
357 |Starting direction of home-seeking | Sets the starting direction for home detection. o Nega}we f:hrec_hon 1
1: Positive direction
—58—
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HOMES input (for position control mode only)

This is a sensor input to connect the mechanical home in return-to-home operation.

SSTART input (for position control mode only)

This is a signal to start sequential positioning operation.

Positioning operation based on the next operation data number is performed every time the SSTART input is turned ON.
This function is useful when multiple positioning operations are performed sequentially because there is no need to
repeatedly select each operation data number.

Refer to p.120 for sequential positioning operation.

MSO0 to MS5 inputs (for position control mode only)

This is a signal to start direct positioning operation.

When any of the MS0 to MS5 inputs is turned ON, positioning operation of the operation data number corresponding to
the input signal is performed. Since positioning operation can be performed by turning any of the MSO to MS5 inputs ON,
the steps of selecting the operation data number can be saved. Refer to p.120 for direct positioning operation.

Related parameters

ID Parameter name Description Setting range Initial value

2052 | MS4 operation number selection

2048 |MSO0 operation number selection 0

2049 |MS1 operation number selection 1

2050 |MS2 operation number selection | >ets the operation data number ) 2
- - corresponding to the MSO to MS5 Operation data No.0 to No.15

2051 |MS3 operation number selection inputs. 3

4

5

2053 | MS5 operation number selection

+JOG input, -JOG input (for position control mode only)

These are signals to start JOG operation.

When the +JOG input is turned ON, JOG operation is performed in the positive direction, and when the —JOG input is
turned ON, JOG operation is performed in the negative direction.

Refer to p.131 for JOG operation.

Related parameters

ID Parameter name Description Setting range Initial value
323 |JOG operating speed | Sets the operating speed for JOG operation. 0 to 4000 r/min 300
324 |JOG acceleration Sets the acceleration/deceleration time for JOG operation. 0.000 to 30.000 s 0.100

Operating torque of |Sets the torque limiting value for JOG operation. Sets the o
2081 JOG operation maximum torque based on the rated torque being 100%. 010 250% 100
Sets the travel amount for JOG operation.
2084 |JOG travel amount The motor shaft rotates by 0.72° per one step. 108,388,607 steps !

P-PRESET input (for position control mode only)

This is a signal to preset the present position

When the P-PRESET input is turned from OFF to ON, the command position is set to the value in the "Preset position"
parameter (ID: 454). However, the preset is not executed in the following conditions.

e While an alarm is present

e While the motor is operating

Related parameter

ID Parameter name Description Setting range Initial value

Sets the preset position. —8,388,608 to
The motor shaft rotates by 0.72° per one step. |+8,388,607 steps

454 | Preset position 0
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4.3 Overview of 1/0 signals

With the BXII Series, signals that can be assigned vary depending on the control mode.
Refer to the following pages for details of signals.

B Output signals list
. . BX-compatible
Signal name Speed control Position control = Reference page
Speed control Position control
ALM output @] O @] @] p.60
WNG output O O O O p.61
MOVE output o} o} o} o} p.61
TLC output @] O - - p.61
TLM output - - O ©) p.142
VA output o} o o o} p.62
READY output - O - O p.61
HOME-P output - O - O p.61
END output - O - @] p.61
ZSG output O O ©) O p.62
B Internal input circuit
For the output signals of the driver, the OUTO to OUT2 signals are photocoupler/open-collector outputs, and the ASG and
BSG signals are transistor/open-collector outputs.
CN7 CN7
Pin NOJ\ Pin No.
4,6,8 :IE >] i_ 10,11
57,9 \l/ — 12
B Timing chart when power is input
This timing chart describes the timing of input signals and output signals when the power supply is turned on.
Main power supply OFF
0.4 s or less
. N
Output signal OFF Signal is output
0.4 s or more
Input signal OFF Input enabled
4.4 Descriptions of output signals
B ALM output
If an alarm is generated, the ALM output is turned OFF. The current supplied to the motor is cut off to stop the motor.
At the same time, the alarm code is displayed on the operation panel on the driver. Refer to p.166 for alarm codes.
Related parameters
ID Parameter name Description Setting range Initial value
385 Excessive position deviation Sets. the conditign in which the excessive position 0.01 to 300.00 rev 20.00
alarm deviation alarm is generated.
2113 | Alarm initial drive Se.ts whether to enable or disable the alarm initial |0: Disable 0
drive. 1: Enable
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B WNG output

Explanation of I/0 signals

If a warning is generated, the WNG output is turned ON. Refer to p.168 for warning in details.

Related parameters

ID Parameter name Description Setting range Initial value

419 |Overvoltage warning Sets the condition in which the overvoltage warning is 120 to 440V 435
generated.

421 Excgsswe posm.on Sets. the condlt!on in which the excessive position 0.01 to 300.00 rev 20.00

deviation warning deviation warning is generated.

2129 | Overload warning enable Sets Wh}ether to enable or disable the overload warning | 0: Disable 0
enable is generated. 1: Enable

2133 | Overload waming level Sets the condition in which the overload warning is 50t 100% 100
generated.

B MOVE output

The MOVE output is turned ON while the motor operates. Even when the motor cable is being pulled off, the MOVE

output will be turned ON.

B READY output (for position control mode only)
When the driver is ready to operate, the READY output is turned ON. Input an operation signal to driver after the READY

output is turned ON.

The READY output is turned ON when all of the following conditions are satisfied.

An alarm is not present.
The motor is not operated.

The driver power is turned on.

All inputs which start operation are OFF.

The FREE input and the STOP input are OFF.

The S-ON input is ON (When the S-ON input is assigned).

B END output (for position control mode only)

The END output is turned ON when the motor operation is completed. When the motor was converged in a position of
the "END signal range" parameter (ID: 259) against the command position while the MOVE output is in an OFF state, the

END output is turned ON.

Related parameter

Test function, downloading, or teaching function was not executed using the MEXE0Q2.
Test function, downloading, initializing, or teaching function was not executed using the OPX-2A.

ID Parameter name

Description

Setting range

Initial value

259 |END signal range

Sets an output range that the END output is turned ON.
The motor shaft rotates by 0.72° per one step.

1to 100 steps

1

B HOME-P output (for position control mode only)

The HOME-P output is turned ON according to the setting of the "HOME-P output function selection" parameter (ID: 2054).
Refer to p.133 for setting the position coordinate.

When "HOME-P output function selection" parameter is set to "0: Home output”

When the command position of the driver is at the home while the MOVE output is OFF, the HOME-P output is turned ON.
However, the HOME-P output is remained OFF when the position coordinate for the driver is not set.

When "HOME-P output function selection" parameter is set to "1: Return-to-home complete output”

Regardless of the command position by the driver, if the position coordinate for the driver is set, the HOME-P output is
turned ON. Therefore, it is turned ON after return-to-home operation is completed or the preset is performed. Once the
HOME-P output is turned ON, it will not be turned OFF until the position coordinate is changed to an unset state.

Related parameter

ID Parameter name Description Setting range Initial value
HOME-P output function | Sets the timing to output the HOME-P 0: Home output
2054 . 0
selection output. 1: Return-to-home complete output
B TLC output
When the motor torque reaches the torque limiting value, the TLC output is turned ON.
—61—
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B VA output

When the detected speed reaches the “plus or minus range of speed attainment band with respect to the command
speed,” this output is turned ON.

A range that the VA output is turned ON can be set using the "Attained speed output band" parameter (ID: 2215). If the
parameter is set to O, the VA output is not turned ON.

Related parameter

ID Parameter name Description Setting range | Initial value
2215 |Attained speed output band | Sets the output range for the VA output. |0 to 400 r/min 200

Example: When the motor speed changes from the setting speed 1 to the setting speed 2

Plus or minus range of
\

Setting speed 1 7 VA detection width

Setting speed 2 / ;

Plus or minus range of
i VA detection width

A\

Motor speed

ON f
VA output OFF I I_l |

B Encoder output

Three signals of the ASG, BSG and ZSG outputs are output from the encoder.
The ZSG output can be checked if it is assigned to any of OUTO to OUT2.
500 pulses are output with each revolution of the motor shaft for both the ASG output and BSG output.

CW rotation CCW rotation
ON
ASG output OFF ()()
90° 90°
BSG output oN
R ga— ()2
ON
2sGoutput [ 3 [

(¢

e ASG output
The ASG output is the pulse output according to the motor rotation amount.

e BSG output
The BSG output is the pulse output to determine the motor rotation direction and has a 90° phase difference with respect
to the ASG output. The motor rotation direction can be determined by detecting the BSG output level at the rise of the
ASG output.

e ZSG output
The ZSG output is output once every revolution of the motor output shaft.

The minimal output range of the ZSG output is about 1 ms.
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3 How to use the operation
panel

This part explains how to set data and how to operate a motor using the operation panel on the driver.
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Overview of the operation panel

1 Overview of the operation panel

This chapter explains the name and function of each part of the operation panel as well as function modes.

1.1 Names and functions of parts

The operation panel cannot be removed from the driver.

(- N\
Orientalmotor

-I— Display

Displays operation data
&)DE A v || SEj

or parameters
[MODE] key J [ | ] [ [SET] key

o Switches the function mode. e Determines the data.
* Moves to the upper level. [AIV] key ® Moves to the lower level.

Changes the setting value.

1.2 Function mode types
Multiple function modes are available in the BXII Series, and the Monitor mod
mode is switched every time the [MODE] key is pressed. © (MOON)O €
F o

The monitor mode is always displayed when the power supply is P «
Switches whenever Data mode
pressing (DATA)

turned on.
N " 4

LS "4
Parameter mode
(PAR)
Function mode types Description

This is a mode to be displayed when the power supply is turned on. The motor rotation speed is
displayed at the factory setting. Use the monitor mode when operating the motor.

Test mode
(TEST)

Monitor mode

Data mode Sets the operation data.

Parameter mode Sets the parameter.
The connection status of each I/0 signal can be checked. Also, the operation can be checked only by
connecting the motor and driver.

Test mode

1.3 How to read the display

The display on the driver is a 7-segment LED. ("5" in Arabic numeral and "S" in the alphabet are the same indication.)

e Arabic numeral

1:2°3:4:5:6-1:8-9:0

CRbecld E FeLH JdiRL
Mn-Nn OD PPQqR’- SSTE UUVU WUYH

e Sign

- -
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1.4 Edit lock function

This is a function to prohibit the data editing or erasing by the operation panel.
Itis not allowed to change or delete data while the edit lock function is enabled.

e Setting of the edit lock function

Press the [MODE] key for minimum five seconds on the top screen

of each mode.

"t R"is displayed, and the edit lock function will be enabled.

e Resetting the edit lock function

Again, press the [MODE] key for minimum five seconds on the top
screen of each mode. U n L E

"l R"is displayed and the edit lock function will be released.

1.5 Display when MEXEO2 or OPX-2A is connected

When the MEXEO2 or the OPX-2A is connected to the driver, “~ £”is displayed with blinking three
times on the display of the driver.

Only display switching in the monitor mode is allowed with the operation panel of the driver while
the MEXEO2 or the OPX-2A is connected.

“~E"is displayed if you try to switch from the monitor mode to other mode, and the operation is not
allowed.

“t a"is displayed with blinking three times if the connection between the driver and the MEXEOQ2 or
OPX-2A is disconnected. This represents operations such as data setting using the operation panel
of the driver can be performed.
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2 Explanation of the function mode
(speed control mode)

2.1 Screen transitions

R

Monitor mode

Speed Load factor Operation data number Alarms

A OeRChk OeREHaP O-AE-ALOD
Control mode I/0 monitor Warnings <

Data No.0 Data No.15
Ad00
1
=) -
1
. Operating speed Torque limit Acceleration time
1
1

Data clear Deceleration time

v

Parameter mode

Parameter ID Initialization

PR i el in s ]

. , .
T | — L] i

! ID input
: Operation data Parameter

i_nos i L
| JAERA
=i

v

Test mode

Data number
1/0 test JOG operation selecting operation Teaching function

L JIEHal [IEHaP - el
(][~}
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2.2 Monitor mode

This is a mode to be displayed when the power supply is turned on. The motor rotation speed is displayed at the factory
setting.
Use the monitor mode when operating the motor.

GEEEEEEEEEEEEEEEEEEEEEE
. .

= Top screen of monitor mode;

: :
y |

Speed Warning

Warning history 1 (latest)

o Example: Overvoltage
(Warning code 22)

%)

o Example: Overload
(Warning code 30)

Clear warning

hist
istory
'_"C L ~ [—---> Execute (blinking)

Example: Overcurrent v
H Eﬂ (AIarn?codeZO) Input monitor

Output monitor

H 9 3 U Example: Overload
(Alarm code 30)
Clear alarm history

m.-» Execute

(blinking)

Control mode

o In the lower level except the top screen, press key to return to
the previous level.

o When operations are limited by the edit lock function, the screens in
gray color are not displayed.

3 How to use the operation panel —67-



Explanation of the function mode (speed control mode)

B Speed

The motor operating speed can be checked.

The operating speed can also be displayed as the rotation speed of the gear output shaft. Set with the "Gear ratio"
parameter (ID: 2085) and "Decimal place for gear ratio" parameter (ID: 2086).

Itis also possible to increase the rotation speed and display the increased speed. Set with the "Multiplying gear"
parameter (ID: 2087).

B Load factor
The motor generated torque can be checked. It indicates based on the rated torque being 100%.

B Operation data number
The operation data number presently being operated can be checked.

H Alarm

If an alarm is generated, 2-digit alarm code is displayed.
The present alarm can be reset, and also the alarm history can be checked and cleared.
Refer to p.165 for the causes or remedial actions of alarms.

When operations are limited by the edit lock function, clearing the alarm history cannot be executed.

B Warning

When a warning is generated, 2-digit warning code will be displayed.
The warning history can be checked and cleared.

When operations are limited by the edit lock function, clearing the warning history cannot be executed.

M 1/O monitor

The ON-OFF status of I/0 signals for the driver can be checked.

Each digit on the 7-segment LED display corresponds to a signal. The corresponding digit is lit when the signal is ON, and
the digit is unlit when the signal is OFF.

The voltage value input by the analog external setting device can also be checked.

IN7 IN6
IN8 —! —l l, !— IN5 |
Input Output Externa
signals [ | " " "" signals | [} 101 voltage [N} B.B
IN4 J I— INO I— ouTo
IN3 IN1 OUT1
|

N2 ouT2

B Control mode
The present control mode can be checked.

Speed control  Speed control mode  Position control
mode (servo lock) mode

\AnSPd| |ASPL] |APal
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2.3 Data mode

This mode is used to set the operation data.

eUNEEEEEEEy

Top screen of data mode

mussmEEEE®

at?

Data No.0
Operating speed = Setting (blinking) =) How to change the value
SET SET
:‘ r Eu }’l B }> Determine [~] Increase the value
blinkin
T l ( 9 Decrease the value
Torque limit Setting bllnklng) Determine the value
SET
-9 1S 250 7 v
(blinking)
=] &
Acceleration time Setting (bI|nk|ng)
SET
~L | k H }>| ﬂ ,’ﬂﬂ }> Determine
r (blinking)
=] | &
Deceleration time Setting (bImkmg)
&)
t d -------- B ,'UB > Determine
(blinking)
=] &
Data clear
| C L r }’l dD }> Execute
(blinking)
Data No.15

B Setting item

the previous level.

gray color are not displayed.

o In the lower level except the top screen, press key to return to

* When operations are limited by the edit lock function, the screens in

Item Description Setting range Initial value
. Sets the operating speed for the speed control operation. Set as the .
Operating speed rotation speed of the motor output shaft. 00 4000 r/min 0
. Sets when limiting the motor output torque. The peak torque can be set o
Torque limit based on the rated torque being 100%. 010 250% 250
Acceleration time Sets the acceleration time as a time needed for the motor to reach the
rated rotation speed (3000 r/min) from the standstill state. 0.000 to 0.999 s 0.100
... |Sets the deceleration time as a time needed for the motor to stop from the [and 1.00 to 30.00 s '
Deceleration time . .
rated rotation speed (3000 r/min).
Data clear Restores the operation data to the initial value. - -
When operations are limited by the edit lock function, the data clear cannot be executed.
—69—
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24

Parameter mode

This mode is used to set the parameter.

Top screen of parameter mode

e"NEEEEEEEY

Present setting value
(blinking) How to change the value

"""" > Determine Increase the value
(blinking)
Decrease the value

Determine the value

------- > Execute (blinking)

....... > Execute (blinking)

------- > Execute (blinking)

e In the lower level except the top screen, press key to return to
the previous level.

o When operations are limited by the edit lock function, the screens in
gray color are not displayed.

B Parameter ID

There is a unique ID in each parameter. Input the ID and set.
Refer to p.89 for parameter ID.

Setting method of the “Analog speed command offset” parameter (ID: 2257)

After inputting an ID, press the [SET] key to display the screen to select a sign.
The data setting screen appears after a sign is selected. Input the data separately for “Upper,” "Middle," and “Lower.”

Example: When inputting 1000
1 000

'H 0| |a | [L000]

Upper Middle Lower

Initialization

Restores the data saved in the driver to the initial value. Initialization can be performed by selecting any of operation data,
parameter, or all data.

When operations are limited by the edit lock function, the initialization cannot be executed.
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2.5 Test mode

The connection status of each 1/0 signal can be checked. Also, the operation can be checked only by connecting the
motor and driver.

EEEEEEEEE
A .

N
.
.
.
.
.
.
.
.
.
.

=

1/0 test

Top screen of test mode

‘massnsnnns

v
Input signal Input monitor
Adn 19
=] &
Output signal
ouTo =) Output test
SET!
oUED P an
=] |
Output signal
ouT1 = Output test
SET!
lolE I} aFF)|
=] |
Output signal
OouT2 = Output test
SET
lolUE2}— aFF]
=] |
ol External voltage
External voltage monitor
[ n Jo
=] |

Explanation of the function mode (speed control mode)

I l

JOG operation*1

v
JOG operating speed

PELZL ]
Operation using

Data number selecting
operation#*1

[aP-d]™
v

oP -

Motor operation=*2

Data No.0 (blinking)

Stop with

Motor operation#*2
(blinking)

lno {5 —7dao {5
/|\ Stop with
Teaching
function*1
EECH]
Teaching speed

,': 5 P d ----> Execute (blinking)

e In the lower level except the top screen, press key to return to
the previous level.

o \When operations are limited by the edit lock function, the screens in
gray color are not displayed.

*1 These operations cannot be executed while the FREE input or the STOP input is being ON. Be sure to execute after turning the signal

OFF.

*2  When the "Operation selection after stopping" parameter (ID: 2069) is set to "1: Servo lock,” it will blink even if the rotation speed is

0 r/min.

D

In operation, the motor rotates at the set speed while the operation button is pressed. Execute the test operation after
confirming thoroughly that the motor rotation will not cause any dangerous situation.

When pressing the [SET] key while operating a motor

The screen cannot move to the setting screen of the test mode while operating.
An error will occur even when the [SET] key is pressed, and "E " will be displayed.

EI'I'

Be sure to stop operating the motor before pressing the [SET] key.

If operation is performed in a state where the BRAKE input is OFF when the BX-compatible mode is used, “E - ~"is
displayed and the operation cannot be performed.
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Explanation of the function mode (speed control mode)

H /O test

The ON-OFF status of each input signal can be checked and the ON-OFF status of each output signal can be switched.
The voltage value input by the analog external setting device can also be checked.

e Input signal

Each digit on the 7-segment LED display corresponds to a signal. IN7 IN6
The corresponding digit is lit when the signal is ON, and the digit is IN8 ] [ IN5
unlit when the signal is OFF. ()1
¢ it
IN4 J L INO
IN3 IN1
IN2

e Output signal
The ON-OFF status of each output signal can be switched with the [A][V]keys.

e External voltage
The voltage value input by the analog external setting device can be checked.

B JOG operation

The motor can be operated with the [A][V]keys.

The motor rotates in the forward direction while pressing the [A] key.
The motor rotates in the reverse direction while pressing the [ V] key.
The rotation speed is displayed while JOG operation is executed.

Set the operation data for JOG operation using the following parameters.
e "JOG operating speed" parameter (ID: 323)

e "JOG acceleration" parameter (ID: 324)

e "Operating torque of JOG operation" parameter (ID: 2081)

JOG operation cannot be executed while the FREE input or the STOP input is being ON.

Be sure to execute after turning the signal OFF.

B Data number selecting operation

Test operation can be executed by selecting the operation data number.

A method selected by the “Analog speed torque” parameter (ID: 2161) is applied to the setting method of the operating
speed.

The motor rotates in the direction set in the "Motor rotation direction" parameter (ID: 450).

The data number selecting operation cannot be executed while the FREE input or the STOP input is being ON.

Be sure to execute after turning the signal OFF.

B Teaching function

The motor operating speed can be changed with the [A][V]keys, and the new value can be updated to the operation
data.
The speed is maintained if a hand is released from the key.

Set the operation data for teaching function using the following parameters.
e "JOG acceleration" parameter (ID: 324)
e "Operating torque of JOG operation" parameter (ID: 2081)

e When operations are limited by the edit lock function, teaching function cannot be executed.

e Teaching function cannot be executed while the FREE input or the STOP input is being ON.
Be sure to execute after turning the signal OFF.

—72- 3 How to use the operation panel



Explanation of the function mode (speed control mode)

Example of teaching function

The motor rotates in the forward direction while the [ A] key is pressed. When decelerating the speed, press the [V ] key.
If the [ V] key is pressed when the operating speed is 0 r/min, the motor rotates in the reverse direction and increases the

speed. When decelerating the speed, press the [A] key.

Teaching function

v Display the present operation speed (blinking)
Execute (blinking)
(0001~
Operation using Selectin ; Data writi
g the operation Data writing
data No.0 (blinking)

Stopwith :‘ d - BH }>| d - UB ‘

Selecting the operation Data writing

data No.15 (blinking)
\d- {5} —+d- {5
=]
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Explanation of the function mode (Position control mode)

3 Explanation of the function mode

(Position control mode)

3.1 Screen transitions

v

Monitor mode

Speed Position

Warning

1/0 monitor
o |

Load factor

1 O-0E=P  O-EERE OFEEPRP-

Alarm

Control mode

Operation data number

Selection number

v
Data mode

Data No.0 Data No.15

- §

peration mode Position

Torque limit Sequential positioning

— | Acceleration time

v_O

Deceleration time

Operating speed
~]

rfu
Operation function

Data clear
cC ,'_ r

Operation
mode

v
Parameter mode

- Parameter ID Initialization
------- Ayd_

. f 1
Mopg| | SET

! ID input
. Operation data

dALR

mp

All data

Parameter

v

Test mode

Data number

Return-to-home

1/0 test

JOG operation selecting operation

Teaching function

Sk £ c Hie

operation

dia el HEEREP -dAERHaE

Position preset
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3.2 Monitor mode

Explanation of the function mode (Position control mode)

This is a mode to be displayed when the power supply is turned on. The motor rotation speed is displayed at the factory

setting.

Use the monitor mode when operating the motor.

G EEEEEEEEEEEEEEEEEEEEE,

o .
= Top screen of monitor mode;

i [seT

anssmmmmmEngs

eummmEEE

T LLLLLL L d

Clear

A }

Example: Overcurrent
(Alarm code 20)

Example: Overload
(Alarm code 30)

alarm history

- L [ [~ "> Execute

(blinking)

I l

Example: Overvoltage
(Warning code 22)

Example: Overload
(Warning code 30)

Clear warning

history
SET

-------> Execute (blinking)

Warning

= |
1/0 monitor

(=]
= |

Control mode

nPo§S

o In the lower level except the top screen, press key to return to

the previous level.

e When operations are limited by the edit lock function, the screens in

gray color are not displayed.
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Explanation of the function mode (Position control mode)

B Speed

The motor operating speed can be checked.

The operating speed can also be displayed as the rotation speed of the gear output shaft. Set with the "Gear ratio"
parameter (ID: 2085) and "Decimal place for gear ratio" parameter (ID: 2086).

Itis also possible to increase the rotation speed and display the increased speed. Set with the "Multiplying gear"
parameter (ID: 2087).

B Last three digits of the present position

Only the last three digits are displayed among the present position 8,388, 607
of the motor with reference to the home.

The display range is 0 to 999. When the number on the display P E B 7 Only the last three digits is displayed
reaches "999," the next number will bring back to "0."

B Load factor
The motor generated torque can be checked. The present load factor is displayed based on the rated torque being 100%.

B Operation data number

The operation data number corresponding to the present positioning

operation can be checked. T

Operation data number

When "gP - {"is displayed

If the operation data number is checked immediately when the power supply is input in the position control mode,
"aP - " will be displayed. In addition, if the operation data number is checked by executing the following operation, the
"aP - {"will be displayed.

While return-to-home operation, continuous operation, or JOG operation is being executed

When an alarm was generated and reset

When an operation was stopped by the BRAKE(STOP) input

When the motor excitation was turned off by the FREE input or the S-ON input

When the position preset was executed

B Selection number

The operation data number presently selected can be checked.

H Alarm

If an alarm is generated, 2-digit alarm code is displayed.
The present alarm can be reset, and also the alarm history can be checked and cleared.
Refer to p.165 for the causes or actions of the alarm.

When operations are limited by the edit lock function, clearing the alarm history cannot be executed.

B Warning

When a warning is generated, 2-digit warning code will be displayed.
The warning history can be checked and cleared.

When operations are limited by the edit lock function, clearing the warning history cannot be executed.

—76- 3 How to use the operation panel



Explanation of the function mode (Position control mode)

B /O monitor

The ON-OFF status of I/0 signals for the driver can be checked.
Each digit on the 7-segment LED display corresponds to a signal. The corresponding digit is lit when the signal is ON, and

the digit is unlit when the signal is OFF.
The voltage value input by the analog external setting device can also be checked.

IN7 IN6
IN8—|—| L—INS
Input ' "' "" cl:lgtﬁ:Its 0 ' ,' E\);gel'lcrgg:e [N} B,B

signals
IN4 J I— INO I— ouTOo
IN3 IN1 ouT1
IN2 OuUT2

B Control mode
The present control mode can be checked.

Position control Speed control Speed control mode
mode mode (servo lock)

'APoS| |ASPd| |AGPL |
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Explanation of the function mode (Position cont

3.3 Data mode

rol mode)

This mode is used to set the operation data.

Top screen of data mode

eUNEEEEEEEy
mussmEEEE®

at?

Data No.0
Operation mode Setting (blinking) = How to change the value
SET SET
:‘ Hb 5 }’l B }> Determine [~] Increase the value
(blinking)
T l Decrease the value
Setting of the rotation .
Position direction (bllnklng) Determine the value
SE
| PD 5 -I }> Setting of the traveling amount
=] |
Operating speed Setting (blinking) &
| r ELI }>| B }> Determine (blinking)
=] | &
Operation function Setting (blinkin
ety
| F,-, C }>| B }> Determine (blinking)
Sets the dwell time when selecting
T l the linked-motion operation 2.
Sequential positioning  setting (blinkin
9( 9
L | 5E q }>| D }> Determine (blinking)
=] | &
T limit Setting (blink
orque limi E etting (blinking)
| t r q }>| E 53 }> Determine (blinking)
=] |
Acceleration time & Setting (blinking)
| ,': H }>| B 'Bﬂ }> Determine (blinking)
=] &
Deceleration time E Setting (blinking)
| b d }>| ﬂ ,’ﬂﬂ }> Determine (blinking)
=] &
Data clear
| g L r }>| dD }> Execute (blinking)
Data No.15
o In the lower level except the top screen, press key to return to

the previous level.

will not return even if froee]is pressed.

gray color are not displayed.

However, when inputting the traveling amount of the "position," it

e When operations are limited by the edit lock function, the screens in
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Explanation of the function mode (Position control mode)

W Setting item

In the case of the position control mode, all setting items other than the torque limit are set by the digital setting.
When the torque limit is set by the analog setting, change the “Analog speed torque” parameter (ID: 2161) to “2: Torque.”

Item Description Setting range Initial value
Operation mode Selects. how to specify the po§|t|0n (travel amount) for positioning | 0: Incremental 0
operation (absolute mode or incremental mode). 1: Absolute
Position Sets the position (travel amount) for positioning operation. —8,388,608 to 0
The motor shaft rotates by 0.72° per one step. +8,388,607 steps

Sets the operating speed for positioning operation and continuous
Operating speed operation. 0 to 4000 r/min 0
Set as the rotation speed of the motor output shaft.

0: Single-motion
1: Linked-motion 0
2: Linked-motion 2

Sets to execute positioning operation as single-motion or linked-

Operation function . -
motion operation.

Sets the waiting time at standstill between the first operation data |0.000 to 0.999 s and

Dwell time and the second operation data in linked-motion operation 2. 1.00 to 50.00 s 0.000
Sequential positioning | Sets whether to enable or disable sequential positioning operation. ? ED;ZaI;Le 0
- Sets when limiting the motor output torque. The peak torque can N
Torque limit be set based on the rated torque being 100%. 010 250% 250
Sets the acceleration time for positioning operation and continuous
Acceleration time operation.
The acceleration time is set as a time needed for the motor to reach
the rated rotation speed (3000 r/min) from the standstill state. 0.000 to 0.999 s and 0.100

Sets the deceleration time for positioning operation and continuous | 1.00 to 30.00 s
operation.

The deceleration time is set as a time needed for the motor to stop
from the rated rotation speed (3000 r/min).

Deceleration time

Data clear Restores the operation data to the initial value. - -

When operations are limited by the edit lock function, the data clear cannot be executed.

B Setting method of travel amount

The travel amount of "position" can be set up to 8 digits. However, up to 3 digits each can be displayed because the
4-digit LED is used on the operation panel. Therefore, input the travel amount by dividing a maximum of 8 digits into an
"upper,' "middle" and "lower."

Example: When inputting 8,388,607 steps

8 388 607

,47_—‘

\H 8| |A3BB| (LEOT)

Upper (1-digit) Middle (3-digit) Lower (3-digit)

B Setting method of dwell time

Select "Linked-motion 2" in "Operation function" and press the [SET] key to display the setting screen of the dwell time.
Input the dwell time with the [A][V]keys and set by pressing the [SET] key.

Operation function

Linked-motion 2 Dwell time

Bﬂ B E ----> Data writing (blinking)
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Explanation of the function mode (Position control mode)

3.4

Parameter mode

This mode is used to set the parameter.

Top screen of parameter mode

e"NEEEEEEEY

Present setting value
(blinking) How to change the value

"""" > Determine Increase the value
(blinking)
Decrease the value

Determine the value

------- > Execute (blinking)

....... > Execute (blinking)

------- > Execute (blinking)

e In the lower level except the top screen, press key to return to
the previous level.

o When operations are limited by the edit lock function, the screens in
gray color are not displayed.

B Parameter ID

There is a unique ID in each parameter. Input the ID and set.
Refer to p.89 for parameter ID.

[Setting method of the parameter to select a sign]

After inputting an ID, press the [SET] key to display the screen to select a sign.
The data setting screen appears after a sign is selected.

Initialization

Restores the data saved in the driver to the initial value. Initialization can be performed by selecting any of operation data,
parameter, or all data.

When operations are limited by the edit lock function, the initialization cannot be executed.
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3.5 Test mode

Explanation of the function mode (Position control mode)

The connection status of each I/0 signal can be checked. Also, test operation of the motor or position preset can be performed.

Top screen of test mode

| i
v
1/0 test
Input signal Input monitor
:‘ din } """" ‘ |
Tl
Output signal
OouTOo =) Output test
SET
obtd] ™ on]
|
Output signal
OUT1 Output test
lolE {5+  an|
Tl
Output signal
OouT2 Output test
lolt2 =+ _oFF)|
Tl
ol External voltage
External voltage monitor
won |2y 00
i
JOG'operation>t<
dob |7
JOG operation
- position -
(JPa51®{ 0]
Operation using

I l

Data number selecting
operation

FLEFL
v

oP -
=~ |

Data No.0

Motor operation
(blinking)

,
=] |

Stop with

Motor operation
(blinking)

Data No.15
| no ’5 }
=]
Return-to-home
operations
=
HonE [~ ;

PrSE]=
=] M [da ]

Teaching functionx

tEcH =

Teaching position

EPoS|

Stop with

--—---> Execute (blinking)

=)

-------> Execute (blinking)

-------> Execute

o In the lower level except the top screen, press key to return to

the previous level.

e When operations are limited by the edit lock function, the screens in

gray color are not displayed.

* These operations cannot be executed while the FREE input, the STOP input, or the S-ON input is being ON. Be sure to execute after

turning the signal OFF.

D

In operation, the motor rotates at the set speed while the operation button is pressed. Execute the test operation after
confirming thoroughly that the motor rotation will not cause any dangerous situation.

When pressing the [SET] key while operating a motor

The screen cannot move to the setting screen of the test mode while operating.
An error will occur even when the [SET] key is pressed, and "E " will be displayed.

Be sure to stop operating the motor before pressing the [SET] key.

EI'I'
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Explanation of the function mode (Position control mode)

H /O test

The ON-OFF status of each input signal can be checked and the ON-OFF status of each output signal can be switched.
The voltage value input by the analog external setting device can also be checked.

e Input signal

Each digit on the 7-segment LED display corresponds to a IN7 IN6
signal. |N8—|—| |,|— IN5
The corresponding digit is lit when the signal is ON, and the ) 4 ) i
digit is unlit when the signal is OFF. [ | " " " []

IN4 J | | i— INO
IN3 IN1
|

N2

e Output signal

The ON-OFF status of each output signal can be switched with the [A][V]keys.

e External voltage

The voltage value input by the analog external setting device can be checked.

B JOG operation

The motor can be operated with the [A][V]keys.

When pressing the [ A] key once, the motor rotates by one step in the forward direction. If the key is kept pressing, the
motor rotates in the forward direction continuously.

When pressing the [ V] key once, the motor rotates by one step in the reverse direction. If the key is kept pressing, the
motor rotates in the reverse direction continuously.

The present position is displayed while JOG operation is executed.

Set the operation data for JOG operation using the following parameters.
e "JOG operating speed" parameter (ID: 323)

e "JOG acceleration" parameter (ID: 324)

e "Operating torque of JOG operation" parameter (ID: 2081)

JOG operation cannot be executed while the FREE input or the STOP input is being ON.

Be sure to execute after turning the signal OFF.

B Data number selecting operation
Positioning operation can be executed by selecting the operation data number.
When the operating speed of the selected operation data is 0 r/min, an alarm of the abnormal operation data will be
generated.
The data number selecting operation cannot be executed while the FREE input or the STOP input is being ON.
Be sure to execute after turning the signal OFF.
B Return-to-home operation
Return-to-home operation can be executed.
The operating speed can be set using the "Operating speed of home-seeking" parameter (ID: 353).
Return-to-home operation cannot be executed while the FREE input or the STOP input is being ON.
Be sure to execute after turning the signal OFF.
B Position preset
The position preset is used to renew the command position (present position) to the value of the "Preset position"
parameter (ID: 454).
When operations are limited by the edit lock function, the position preset cannot be executed.
—82—
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Explanation of the function mode (Position control mode)

B Teaching function

The new position can be updated in the operation data by changing the travel amount of the motor with the [A][V]
keys.

When pressing the [ A] key once, the motor rotates by one step in the forward direction. If the key is kept pressing, the
motor rotates in the forward direction continuously.

When pressing the [ V] key once, the motor rotates by one step in the reverse direction. If the key is kept pressing, the
motor rotates in the reverse direction continuously.

The absolute mode will be automatically selected as the operation mode of any position data set by teaching function.

Set the operation data for teaching function using the following parameters.
e "JOG operating speed" parameter (ID: 323)

e "JOG acceleration" parameter (ID: 324)

e "Operating torque of JOG operation" parameter (ID: 2081)

Teaching function

Teaching position Execute

(EPaS5]™{ O}

v
Operation using Selectin . Data writi

g the operation Data writing
data No.0 (blinking)

Stop with

Selecting the operation Data writing
data No.15 (blinking)

e When operations are limited by the edit lock function, teaching function cannot be executed.

e Teaching function cannot be executed while the FREE input or the STOP input is being ON.
Be sure to execute after turning the signal OFF.
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4 Parameter list

This part explains data and parameters that are required to operate a product.

Table of contents

1 Operation data ........nenisensssesnsisssnnens 86
1.1 Speed control mode 86
B Operation data types 86
B Operation data ID 86

B Note for inputting the value by the operation
panel 86
1.2 Position control mode 87
B Operation data types 87
B Operation data ID 87

B Note for inputting the value by the operation
panel 88
2 Parameter ... eenesesesesessssessssssssssssnns 89
2.1 Parameter list 89
2.2 1/O parameters 92
2.3 Operation parameters 93
2.4 Motor parameters 94
2.5 Alarm and warning parameters ........ccoeceeeverneene 926
2.6 Return-to-home parameters..........coverererrerernnene 96
2.7 Position coordinate parameters........coeeeeerennnns 97
2.8 Analog adjustment parameters.........cccoeeverernnene 97
2.9 Common parameters 98

2.10 1/0 function parameters 99



Operation data

1 Operation data

The data described here can be set using any of the operation panel, MEXEQ2, or OPX-2A.
Up to 16 operation data can be set (operaton data No.0 to No.15).

1.1 Speed control mode

B Operation data types

The following operation data is required for speed control operation.

Iltem Description Setting range |Initial value

Sets the operating speed for the speed control operation. Set as the

rotation speed of the motor output shaft. 0104000 r/min 0

Operating speed

Sets the acceleration time as a time needed for the motor to reach the

Acceleration time rated rotation speed (3000 r/min) from the standstill state.

. - 0.000 to 30.000 s 0.100
Sets the deceleration time as a time needed for the motor to stop from the

Deceleration time rated rotation speed (3000 r/min).

Sets when limiting the motor output torque.

0,
The peak torque can be set based on the rated torque being 100%. 010 250% 250

Torque limit

B Operation data ID
When setting the operation data with the operation panel or the parameter mode of the OPX-2A, check the ID in the

table below.
Operation - " ID -
SEfE AUTSET Operating Acce!eratlon Decelleratlon Torque limit
speed time time
0 576 768 832 896
1 577 769 833 897
2 578 770 834 898
3 579 771 835 899
4 580 772 836 900
5 581 773 837 901
6 582 774 838 902
7 583 775 839 903
8 584 776 840 904
9 585 777 841 905
10 586 778 842 906
11 587 779 843 907
12 588 780 844 908
13 589 781 845 909
14 590 782 846 910
15 591 783 847 911

B Note for inputting the value by the operation panel

Set in the following range when inputting the acceleration time or the deceleration time because the operation panel can
display 4-digit only.

When setting less than one second
0.000 to 0.999

Setting range
0.000 to 30.000

When setting one second or more
1.00 to 30.00
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1.2 Position control mode

Operation data

If the data is changed while the motor operates, a recalculation and setup will be performed after the operation is
stopped, and the data will be updated.

Operation data types
The following data is required for positioning operation.
Iltem Description Setting range Initial value
Position Sets the position (travel amount) for positioning operation. —8,388,608 to 0
The motor shaft rotates by 0.72° per one step. +8,388,607 steps
Sets the operating speed for positioning operation and continuous
Operating speed: operation. 0to 4000 r/min 0
Set as the rotation speed of the motor output shaft.
Operation mode Sets hqw to specify the position (travel amount) for positioning 0: Incremental 0
operation. 1: Absolute
0: Single-motion
Operation function Sets the operation function to execute positioning operation. 1: Linked-motion 0
2: Linked-motion 2
Sets the acceleration time for positioning operation.
Acceleration timex The acceleration time is set as a time needed for the motor to reach
the rated rotation speed (3000 r/min) from the standstill state.
— — . 0.000 to 30.000 s 0.100
Sets the deceleration time for positioning operation.
Deceleration time= The deceleration time is set as a time needed for the motor to stop
from the rated rotation speed (3000 r/min).
__ Sets when limiting the motor output torque. o
Torque limit The peak torque can be set based on the rated torque being 100%. 010 250% 250
Sequential positioning | Sets whether to enable or disable sequential positioning operation. ? Er';aéjllee 0
Dwell time Sets the waiting time at standstill between the first operation data 0.000 to 50.000 s 0.000

and the second operation data in linked-motion operation 2.

* These items are set by the digital setting.

Operation data ID
When setting the operation data with the operation panel or the parameter mode of the OPX-2A, check the ID in the

table below.
Operation ID
number | Postion | CPeng | Operaon| Gpersion| Acceloration | Decdlrgion | Torue | edertey |oweltime
0 512 576 640 704 768 832 896 960 1024
1 513 577 641 705 769 833 897 961 1025
2 514 578 642 706 770 834 898 962 1026
3 515 579 643 707 771 835 899 963 1027
4 516 580 644 708 772 836 900 964 1028
5 517 581 645 709 773 837 901 965 1029
6 518 582 646 710 774 838 902 966 1030
7 519 583 647 711 775 839 903 967 1031
8 520 584 648 712 776 840 904 968 1032
9 521 585 649 713 777 841 905 969 1033
10 522 586 650 714 778 842 906 970 1034
11 523 587 651 715 779 843 907 971 1035
12 524 588 652 716 780 844 908 972 1036
13 525 589 653 717 781 845 909 973 1037
14 526 590 654 718 782 846 910 974 1038
15 527 591 655 719 783 847 911 975 1039
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Operation data

B Note for inputting the value by the operation panel

Set in the following range when inputting the acceleration time, the deceleration time, or the dwell time because the
operation panel can display 4-digit only.

When setting less than one second
0.000 to 0.999

Setting range
0.000 to 30.000

When setting one second or more
1.00 to 30.00
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2

Parameter

Parameter

2.1

The parameters can be set using any of the operation panel, MEXEQ2, or OPX-2A.

When writing parameters to the driver, they are saved in the non-volatile memory. The parameters saved in the non-
volatile memory are stored even after the power supply is turned off. When a parameter is changed, the timing to update
the new value varies depending on the parameter. See the following three types.

e Update immediately

e Update after operation stop......
e Update after turning on the power again ...

is written.

on again.

Recalculation and setup are immediately executed when the parameter

Recalculation and setup are executed when the operation is stopped.
..Recalculation and setup are executed after the power supply is turned

The non-volatile memory can be rewritten approximately 100,000 times.

Parameter list

All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.

Control modex1

ID Parameter name Setting range Initial value Re;ez:;zce Speed Position
control | control
0: Immediate stop
1: Deceleration stop
2: Immediate stop + current OFF
256 |STOP input action 3: Deceleration stop + current OFF 0 O
Speed control mode (disable servo lock)
0, 2: Immediate stop p.92
1, 3: Deceleration stop
258 |Overtravel action o Immedlatg stop 0
1: Deceleration stop
X
. 1to 100 steps 0]
259 |END signal range The motor shaft rotates by 0.72° per one step. !
290 |Position loop gain 1to 100 Hz 7 O=2
291 |Speed loop gain 1to 1000 Hz 200 o
292 |Speed loop integral time constant |0 to 1000 ms 33 p.94
293 |Speed filter 0to 200 ms 1 On2
%
294 |Moving average time 1to 200 ms 1
323 |JOG operating speed 0 to 4000 r/min 300 93 o
324 |JOG acceleration 0.000 to 30.000 s 0.100 P
353 | Operating speed of home-seeking |0 to 4000 r/min 300
354 Acceleratlonj/deceleratlon of 0.000 to 30.000 s 0.100
home-seeking O=3
. . —8,388,608 to +8,388,607 steps p.96
356 | Position offset of home-seeking The motor shaft rotates by 0.72° per one step. 0 X
Starting direction of home- 0: Negative direction
357 . AP 1
seeking 1: Positive direction
385 |Excessive position deviation alarm [0.01 to 300.00 rev 20.00
419 |Overvoltage warning 120to 440V 435 0.96 @]
41 | Bxcessive position deviation 0.01 to 300.00 rev 20.00 x @)
warning
. N 0: Positive direction=CCW
450 |Motor rotation direction 1 Positive direction=CW 1 @]
Disabl p.97
451 |Software overtravel 0: Disable 1 X
1: Enable
*1 O:Possible to use.
x: Not possible to use.
*2 Itis enabled when the "Operation selection after stopping" parameter (ID: 2069) is set to "1: Servo lock."
*3 It cannot be used in the BX-compatible mode.
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Control modex1

ID Parameter name Setting range Initial value Relfoearszce Speed | Position
control | control
452 | Positive software limit +8,388,607
- — -8,388,608 to +8,388,607 steps
453 | Negative software limit The motor shaft rotates by 0.72° per one step. 8,388,608
454 | Preset position 0
) 0: Disable p-97 X
455 |Wrap setting 1: Enable 0
. 1 to 8,388,607 steps
456 | Wrap setting range The motor shaft rotates by 0.72° per one step. 1000
0: Signed
[indicates “minus sign ()" at RVS input]
480 |Data setter speed display 1: Absolute value 0 p.98 @]
2: Inverse signed
[indicates "minus sign (-)"at FWD input]
312 |Position No.0 -8,388,608 to +8,388,607 steps
to |to The motor shaft rotates by 0.72° per one ste 0 P87 x
527 |Position No.15 yo9./ep P-
576 |Operating speed No.0 36
to |to 0 to 4000 r/min 0 g o)
591 |Operating speed No.15 P
640 |Operation mode No.0
0: Incremental
to |to 1: Absolute 0
655 |Operation mode No.15 ’ 87
. X
704 |Operation function No.0 0: Single-motion P
to |to 1: Linked-motion 0
719 |Operation function No.15 2: Linked-motion 2
768 | Acceleration time No.0
to |to 0.100 O
783 | Acceleration time No.15
— 0.000 to 30.000 s
832 |Deceleration time No.0 86
to |to 0.100 e o
847 |Deceleration time No.15 P-
896 |Torque limit No.0
to |to 0to 250% 250
911 |Torque limit No.15
960 |Sequential positioning No.0 0: Disable
to | to 1: Enable 0
975 | Sequential positioning No.15 : 87
1024 |Dwell time No.0 >
to |to 0.000 to 50.000 s 0.000
1039 [Dwell time No.15
2048 | MS0 operation number selection 0
2049 |MS1 operation number selection 1 X
2050 |MS2 operation number selection 0to 15 2
o
2051 |MS3 operation number selection 3 0.92
2052 | MS4 operation number selection 4
2053 | MS5 operation number selection 5
2054 HOME-P output function 0: Home output 0
selection 1: Return-to-home complete output
0: No filter
2064 |Filter selection 1: Speed filter 0 p.94 O=2
2: Moving average filter
2069 Opera.tlon selection after 0: Free (disable servo lock) 0 y
stopping 1: Servo lock o
2081 Operat.mg torque of JOG 0t 250% 100
operation p.93
1 to 8,388,607 steps O
2084 | JOG travel amount The motor shaft rotates by 0.72° per one step. ! x
2085 |Gear Ratio 100 to 9999 100 @]

*] O: Possible to use.
x: Not possible to use.
*2 Itis enabled when the "Operation selection after stopping" parameter (ID: 2069) is set to "1: Servo lock."
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Control modex1
. - Reference
ID Parameter name Setting range Initial value page Speed Position
control | control
0: x1
2086 |Decimal place for gear ratio 1:%x0.1 2
2:x0.01 p.93
2087 |Multiplying gear 1to5
2113 |Alarm initial drive 0: Disable
2129 |Overload warning enable 1:Enable p.96
2133 |Overload warning level 50 to 100% 100
0: Speed
1: Detected position
- 2: Load factor O
2160 |Initial display of OPX-2A 3: Operation data number 0
4: Selection number
5:Top screen of monitor mode
e Speed control mode
0: Digital
1: Analog speed
2161 |Analog speed torque 2:Torque 1
e Position control mode p.98
0 or 1: Digital
2:Torque
2162 |Analog acceleration deceleration 0: Digital 1 X
1: Analog
0: Speed
1: Detected position
o 2: Load factor
2164 |Panel initial view 3: Operation data number 0
4: Selection number
5:Top screen of monitor mode
2176 |INO input function selection 1[3]%2 e
2177 |IN1 input function selection 2 [4]%2
2178 |IN2 input function selection 48
2179 |IN3 input function selection 49
2180 |IN4 input function selection Refer to p.100 for details. 50
2181 |IN5 input function selection 16
2182 |IN6 input function selection 18
2183 |IN7 input function selection 24
2184 |IN8 input function selection 0[62]%2 (@)
2192 [INO input logic level setting
2193 |IN1 input logic level setting p.99
2194 |IN2 input logic level setting
2195 [IN3 input logic level setting
- - - 0: Normal
2196 |IN4 input logic level setting 1 Invert 0
2197 |IN5 input logic level setting
2198 |[IN6 input logic level setting
2199 |IN7 input logic level setting
2200 |IN8input logic level setting
2208 |OUTO output function selection 65
2209 |OUT1 output function selection | Refer to p.100 for details. 68 [67]*2
2210 |OUT2 output function selection 66 [70]%2
2215 |Attained speed output band 0 to 400 r/min 200 p.92
. . 850
2256 |Analog speed command gain 0 to 4000 r/min/V
g sp 9 (635)*3 p.97 X
2257 |Analog speed command offset —2000 to +2000 r/min 0
*1 O:Possible to use.
x: Not possible to use.
%2 This is the initial value for the speed control mode. The value in the brackets [ ] is applied for the position control mode.
When using the product in the BX-compatible mode, refer to the part 7 "BX-compatible mode."
*3  When the BX-compatible mode is used
—91—
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Control modex1
. - Reference
ID Parameter name Setting range Initial value page Speed Position
control | control
2258 |Analog torque limit gain 0 to 250%/V 54
2259 |Analog torque limit offset —50 to +50% 0
2261 Anal.og speed command 0 to 4000 r/min 4000 p.97 o o)
maximum value (3150)%2
2263 Analog torque limit maximum 0 t0 250% 250
value
2289 Com.patlble comm.and - 0: Disable 0 0.93 y
continuous operation 1: Enable O
ES
Compatible command - BUSY/ 0: BUSY
2290 |11 M output select 1:TLM (TLC) 0 p.92 ©2
*1 O:Possible to use.
x: Not possible to use.
%2 When the BX-compatible mode is used
2.2 1/O parameters
All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.
- Control modex2
ID Parameter name Description Setting range vr;IILIJae Updatex1 Speed | Position
control | control
0: Immediate stop
1: Deceleration stop*3
2: Immediate stop +
Sets how to stop the current OFF
. . motor when the motoris |3: Deceleration stop +
256 | STOPinput action stopped by turning the current OFF=3 0 ©
STOP input ON. Speed control mode
(disable servo lock)
0, 2: Immediate stop
1, 3: Deceleration stop*3 A
Sets how to stop the 0: Immediate sto
258 | Overtravel action motor when the overtravel | . . p 0
1: Deceleration stop
occurs.
Sets an output range that
the END output is turned
259 | END signal range ON. The motor shaft 1 to 100 steps 1
rotates by 0.72° per one
step. (@]
2048 | MS0 operation number selection 0 «
2049 | MS1 operation number selection 1
2050 | MS2 operation number selection | S€ts the operation data 2
- - number corresponding to |{0to 15 B
2051 | MS3 operation number selection |iha Mso to MS5 inputs. 3
2052 | MS4 operation number selection 4
2053 | MS5 operation number selection 5
HOME-P output function Sets the timing to output 0: Home output
2054 ; 1: Return-to-home 0
selection the HOME-P output.
complete output A
. Sets the output range for .
2215 | Attained speed output band the VA output. 0 to 400 r/min 200
Uses in the BX-compatible o
2290 Compatible command - BUSY/ | mode. Switches between |0: BUSY 0 C
TLM output select the BUSY output and the | 1:TLM (TLC)
TLM output.

*1 Itindicates the timing for the data to update. (A: Update immediately, B: Update after operation stop, C: Update after turning on the
power again)

*2 O

Possible to use.

x: Not possible to use.
*3 The motor stops according to the deceleration time of the operation data number selected when the STOP input is turned ON.
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2.3

Operation parameters

All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.

Parameter

Parameter name

Description

Setting range

Initial
value

Updatex1

Control modex2

Position
control

Speed
control

323

JOG operating speed

Sets the operating speed for JOG
operation.

0to 4000 r/min

300

324

JOG acceleration

Sets the acceleration/deceleration
time for JOG operation.

0.000 to 30.000 s

0.100

2069

Operation selection
after stopping

Uses in the speed control mode.
If the holding force is required to
generate while the motor stops,
set this parameter to "1" to enable
the servo lock. However, when
the “STOP input action” parameter
(ID: 256) is set to 2 or 3, the
holding force will not generate
even if“1: Servo lock” is set.

0: Free (disable servo lock)
1: Servo lock

2081

Operating torque of
JOG operation

Sets the maximum torque based
on the rated torque being 100%
during JOG operation.

0to 250%

100

2084

JOG travel amount

Sets the travel amount for JOG
operation. The motor shaft rotates
by 0.72° per one step.

1 to 8,388,607 steps

(@)

2085

Gear Ratio

2086

Decimal place for gear
ratio

If the gear ratio is set, the rotation
speed that is calculated based on
the actual speed of the motor will
be displayed. The gear ratio can
be set by multiplying the value

in “Gear ratio" parameter by the
value in "Decimal place for gear
ratio" parameter.

100 to 9999

100

0: x1
1:x0.1
2:x0.01

2087

Multiplying gear

If the multiplying gear is set, the
rotation speed that is calculated
based on the actual speed of the
motor will be displayed.

1to5

2289

Compatible command
- continuous operation

Uses in the BX-compatible mode
(position control). Sets whether
to enable or disable continuous
operation.

0: Disable
1: Enable

*1 Itindicates the timing for the data to update. (A: Update immediately, B: Update after operation stop, C: Update after turning on the
power again)

*2  O: Possible to use.
x: Not possible to use.

B How to set the gear ratio

Set the gear ratio as a combination of the "Gear ratio" parameter (ID: 2085) and "Decimal place for gear ratio" parameter

(ID: 2086).

The relationships between the gear ratio and the decimal position are explained shown in the table below.

Actual gear ratio | "Gear ratio" parameter el Sél)e::(:nfec:'egrjear Lk
1.00 t0 9.99 2
10.0t0 99.9 100 to 999 1
100 to 999 0
10.00 to 99.99 2
100.0 t0 999.9 1000 to 9999 1
1000 to 9999 0
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B When displaying the conveyor transfer speed

To display the conveyor transfer speed, set the conveyor speed reduction ratio using the formula below.

Conveyor speed 1 Gearhead gear ratio Conveyor transfer

reduction ratio =

Feed rate per motor revolution ~ Pulley diameter [m] x 1

When the calculated conveyor speed reduction ratio is used, the conveyor transfer
speed is converted as follows.

Rotation speed of motor output shaft [r/min]

Conveyor transfer speed [m/min] =
y P [ ] Conveyor speed reduction ratio

Example: The pulley diameter is 0.1 m and the gear ratio of the gearhead is 20

. . Gearhead gear ratio 20
Conveyor speed reduction ratio = - = ~63.7
Pulley diameter [m] x 0.1[m]xm

From the conversion formula, the conveyor speed reduction ratio is calculated as 63.7 in this example. This means that the
"Gear ratio" parameter is 637, and the "Decimal place for gear ratio" parameter is 1.

If the speed reduction ratio is 63.7 and the rotation speed of the motor is 1300 r/min, the conveyor transfer speed is
converted as follows:

. 300
Conveyor transfer speed [m/min] = ———— =204

"20.4" is displayed on the panel.

2.4 Motor parameters
All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.
e Control modex2
ID Parameter name Description Setting range Vr;lllljae Updatex1 Speed | Position
control | control
290 |Position loop gain Adju§ts the motor response In 1to 100 Hz 7 O=3
reaction to the position deviation.
. Adjusts the motor response in
291 |Speed loop gain reaction to the speed deviation. 1101000 Hz 200 A o
292 S{peed loop integral Ad.jUStS the‘dewatlon that canno.t be 0to 1000 ms 33
time constant adjusted with the speed loop gain. o
293 |Speed filter Adjusts the motor response. 0to 200 ms 1
i B
294 |Moving average time Sets _the time constant for the 1to 200 ms 1
moving average filter. O3
. . 0: No filter
2064 |Filter selection Sets the filter function to adjust the 1: Speed filter 0 @
motor response. -
2: Moving average filter

*1 Itindicates the timing for the data to update. (A: Update immediately, B: Update after operation stop, C: Update after turning on the
power again)

*2  O: Possible to use.
x: Not possible to use.

*3 Itis enabled when the "Operation selection after stopping" parameter (ID: 2069) is set to "1: Servo lock."

—94—

4 Parameter list



Parameter

B Position loop gain, speed loop gain, speed loop integral time constant

Vibration that occurs while the motor is accelerating/decelerating or at standstill can be adjusted to an optimal value. (The
optimal value varies depending on the equipment or operating conditions.)

Related parameters

Adjusts the motor response in reaction to the position deviation. Increasing the value will make
Position loop gain the deviation between the command position and the actual position smaller. An excessively high
value may increase the motor overshoot or cause the motor vibration.

Adjusts the motor response in reaction to the speed deviation. Increasing the value will make the
Speed loop gain deviation between the command speed and the actual speed smaller. An excessively high value
may increase the motor overshoot or cause the motor vibration.

Speed loop integral time | This decreases the deviation that cannot be adjusted with the speed loop gain. An excessively long
constant value may slow the motor response. Too short value may cause the motor to vibrate.

B Speed filter

If the "Filter selection" parameter (ID: 2064) is set to "1: Speed filter”and the "Speed filter" parameter (ID: 293) is set, the
command position is filtered and the motor response can be adjusted.

When the speed filter level is increased, the motor operation at starting/stopping will become smooth. Note, however,
that an excessively long filter level will result in lower synchronization against the commands. Set an appropriate value
according to a load or an application.

o When the "Speed filter" parameter e When the "Speed filter" parameter
is set to 0 ms is set to 200 ms
1T 1T 1T 1T 17T 17T 17T T 1T T TT
- T T \ T T 7T
Setting speed : t I& j j j ::: L\ :: t I i j : Setting speed
[N A N W N R L
L L1 1111 [ |
Motor speed Fo Motor speed
o
[
MOVE output ‘ ‘ MOVE output
P %777\7\7\7\7\7\7!_# P
_| END output . e |Tj7ENDoutput
e e e B e B B e e S
| | | | | | | | |

o If the "Speed filter" parameter (ID: 293) is set to 0, the speed filter will be disabled.

e When the "Operation selection after stopping" parameter (ID: 2069) is set to "0: Free" in the speed control
mode, the speed filter will be disabled.

B Moving average filter

When the "Filter selection” parameter (ID: 2064) is set to "2: Moving average filter” and the "Moving average time"
parameter (ID: 294) is set, the motor response can be adjusted. The positioning time can be shortened by suppressing the
residual vibration in positioning operation.

The optimal value for the "Moving average time" parameter varies depending on a load or an operating condition. Set an
appropriate value according to a load or an operating condition.

o When the "Moving average filter" is not used o When the "Moving average filter" parameter
is set to 200 ms
Setting speed I Setting speed
Motor speed Motor speed
MOVE output 1 MOVE output
| END output ] | END output
200 ms 200 ms
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2.5 Alarm and warning parameters

All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.

Initial

Control mode=2

ID Parameter name Description Setting range value Updatex1 Speed | Position
control | control
Excessive position deviation Sets the condition in which the
385 alarm P excessive position deviation alarm | 0.01 to 300.00 rev 20.00 X
is generated.
419 |Overvoltage warning Sets the COhdItIOI’? n \.NhICh the 120to 440V 435 O
overvoltage warning is generated.
Excessive position deviation Sets the condition in which the
421 warnin P excessive position deviation 0.01 to 300.00 rev 20.00 X
9 warning is generated. A o
Sets whether to enable or disable
2113 |Alarm initial drive the function of the alarm initial 0
drive. 0: Disable
Sets whether to enable or disable | 1: Enable o
2129 |Overload warning enable the function of the overload 0
warning enable.
2133 |Overload warning level Sets the COhdH‘:Ion.In which the 50 to 100% 100
overload warning is generated.
*] It indicates the timing for the data to update. (A: Update immediately)
*2  O:Possible to use.
x: Not possible to use.
2.6 Return-to-home parameters
All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.
M- Control modex2
ID Parameter name Description Setting range vr;hljae Updatex1 Speed | Position
control | control
353 Operating s_peed of Sets the operating spegd for 0 t0 4000 r/min 300
home-seeking return-to-home operation.
354 Acceleratlon/QeceIeratlon S.ets the acceIeratlon/deceleratl'on 0.000 to 30.000 s 0.100
of home-seeking time for return-to-home operation. Ox3
B X
Position offset of home- sets the amount of offset from the —8,388,608 to
356 A home. The motor shaft rotates by 0
seeking o +8,388,607 steps
0.72° per one step.
357 Starting direction of Sets the starting direction for 0: Negative direction 1 o

home-seeking

home detection.

1: Positive direction

*1 Itindicates the timing for the data to update. (B: Update after operation stop)
*2  O:Possible to use.

x: Not possible to use.
*3 |t cannot be used in the BX-compatible mode.
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2.7 Position coordinate parameters
All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.
Control modex2
ID Parameter name Description Setting range Initial value | Updatex1| Speed | Position
control | control
0: Positive
450 Motor rotation Sets the rotation direction of the direction=CCW 1 C o
direction motor output shaft. 1: Positive
direction=CW
Sets whether to enable or disable .
. . 0: Disable
451 |Software overtravel | software overtravel detection using 1
L 1: Enable
software limits.
Positive software Sets the value of software limit in the
452 | positive direction. The motor shaft +8,388,607
limit o
rotates by 0.72° per one step. A
. Sets the value of software limit in the O
453 Negatlve software negative direction. The motor shaft —8,388,608 to —8,388,608
limit . +8,388,607 steps
rotates by 0.72° per one step. X
Sets the preset position.
454 |Preset position The motor shaft rotates by 0.72° per 0
one step.
455 |Wrap setting Sets Wheth.er to enable or disable the |0: Disable 0
wrap function. 1: Enable
Sets the wrap setting range. c
456 |Wrap setting range | The motor shaft rotates by 0.72° per 1 to 8,388,607 steps 1000
one step.

*] Itindicates the timing for the data to update. (A: Update immediately, C: Update after turning on the power again)
*2  O: Possible to use.
X: Not possible to use.

2.8

Analog adjustment parameters

All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.

Parameter name

Control modex*2

Description Setting range Initial value [ Updatex1| Speed | Position
control | control
Sets the speed command per 1 VDC
2256 Analog speeq of the input voltage by the analog 0 to 4000 r/min/V 850
command gain . . (635)+3
external setting device.
X
Analod speed Sets the offset of the speed command
2257 9sp input by the analog external setting —2000 to +2000 r/min 0
command offset -
device.
Analod torque Sets the torque limiting value per 1
2258 |naleg torq VDC of the input voltage by the analog |0 to 250%/V 54
limit gain . .
external setting device. A o o
Analod toraue Sets the offset of the torque limiting
2259 |/\naegtorq input by the analog external setting —50to +50% 0
limit offset -
device.
Analog speed Sets the maximum value of the rotation 4000
2261 |command speed by the analog external setting 0 to 4000 r/min (3150)%3 X
maximum value device.
Analog torque Sets the maximum value of the torque
2263 |limit maximum limit by the analog external setting 0to 250% 250 O
value device.
*] Itindicates the timing for the data to update. (A: Update immediately)
*2  O:Possible to use.
x: Not possible to use.
*3 When the BX-compatible mode is used
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2.9 Common parameters

All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.

. ; Initial Control modex*2
arameter o . nitia =
ID name Description Setting range value Update*1| Speed | Position
control | control
0: Signed
Data setter Sets the display method of [indicates “minus sign ()" at RVS input]
480 speed disola the speed monitor for the | 1: Absolute value 0
P PlaY | opx-2A. 2: Inverse signed
[indicates “minus sign (-)"at FWD input]
0: Speed A
Sets the initial screen to 1: Detected position
2160 Initial display |display on the OPX-2A 2: Load factor 0
of OPX-2A when the driver power is 3: Operation data number
. O
turned on. 4: Selection number
5:Top screen of monitor mode
e Speed control mode
Changes the setting method 0: Digital
. 1: Analog speed
Analog speed | of operating speed and O
2161 . 2:Torque 1
torque torque limit. Refer to the -
: e Position control mode
next clause for details. o
0 or 1: Digital C
2:Torque
Changes the setting method
Analog - . -
. of acceleration/deceleration | 0: Digital
2162 |acceleration |- 1 X
. time. Refer to the next page | 1: Analog
deceleration .
for details.
0: Speed
Sets the initial screen to 1: Detected position
2164 Panelinitial  |display on the operation 2: Load factor 0 A o
view panel when the driver 3: Operation data number
power is turned on. 4: Selection number
5:Top screen of monitor mode

*] Itindicates the timing for the data to update. (A: Update immediately, C: Update after turning on the power again)
*2  O: Possible to use.
x: Not possible to use.

B "Analog speed torque" parameter (ID: 2161)

The setting method of operation data can be changed using the "Analog speed torque" parameter (ID: 2161) and the
"Analog acceleration deceleration" parameter (ID: 2162).

e Analog setting .......... Internal potentiometer (SPEED), PAVR-20KZ (sold separately), external DC voltage

¢ Digital setting ........... Operation panel, MEXEQ2, OPX-2A (sold separately)

e Speed control mode
The setting method of operating speed and torque limit can be changed between the analog setting and digital setting.

o e When the parameter is 0 When the parameter is 1 When the parameter is 2
eration data
g Operating speed | Torque limit || Operating speed | Torque limit | Operating speed Torque limit
No.0 Intgrnal
potentiometer
Digital setting | Digital setting PAVR-20KZ Digital setting || Digital setting PEﬁ:er-\gIoI;(CZ
No.1 External DC
voltage
voltage
No.2 to No.15 Digital setting

Setting example

e When setting all operation data by the digital setting: Set the "Analog speed torque" parameter to 0.
e When setting the operating speed of the operation data Nos. 0 and 1 by the analog setting: Set the "Analog speed
torque" parameter to 1.
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Parameter

The operating speed is set by the digital setting. Note, however, that the torque limit can also be set by the analog setting.

When the parameter is 0

When the parameter is 1

When the parameter is 2

Operation data

Operating speed | Torque limit ||Operating speed | Torque limit || Operating speed Torque limit

PAVR-20KZ

No.0 to No.15 Digital setting | Digital setting || Digital setting | Digital setting || Digital setting External DC
voltage

Setting example

e When setting all operation data by the digital setting: Set the "Analog speed torque" parameter to 0 or 1.
e When setting the torque limit by the analog setting: Set the "Analog speed torque" parameter to 2.

"Analog acceleration deceleration" parameter (ID: 2162)

This parameter is enabled in the speed control mode.
The setting method of acceleration time and deceleration time can be changed between the analog setting and digital

setting.

e Analog setting .......... Acceleration time potentiometer (ACC), Deceleration time potentiometer (DEC)

e Digital setting

Operation panel, MEXEQ2, OPX-2A (sold separately)

. When the parameter is 0 When the parameter is 1
Operation data
Acceleration time | Deceleration time || Acceleration time | Deceleration time
No0 o . . . Analog setting Analog setting
No.1 Digital setting Digital setting
No.2 to No.15 Digital setting Digital setting

2.101/0 function parameters

All parameters can be set in both the speed control mode and position control mode.
Parameters that can be used vary depending on the control mode.

Control modex*2
ID Parameter name Description Setting range Initial value |Update*1 | Speed |Position
control | control
2176 |INO input function selection 1[3]%3
2177 |IN1 input function selection 2 [4]%3
2178 |IN2 input function selection 48
2179 |IN3 input function selection Assigns the input signals Refer to the next 49
2180 |IN4 input function selection to the input terminals INO table. 50
2181 |IN5 input function selection to IN8. 16
2182 |IN6 input function selection 18
2183 |IN7 input function selection 24
2184 |IN8 input function selection 0[62]+3
2192 |INO input logic level setting
2193 |IN1 input logic level setting @ O O
2194 [IN2 input logic level setting
2195 |IN3input logic level setting Changes the logic level o: Normal
2196 |IN4 input logic level setting settir?g for the input 1 Invert 0
2197 |IN5 input logic level setting terminals INO to IN8.
2198 |IN6 input logic level setting
2199 |IN7 input logic level setting
2200 |[IN8 input logic level setting
2208 |OUTO output function selection Assigns the output signals Refer to the next 65
2209 |OUT1 output function selection |to the output terminals table. 68 [67]%3
2210 |OUT2 output function selection OUTO to OUT2. 66 [70]*3
*] Itindicates the timing for the data to update. (C: Update after turning on the power again)
%2 O: Possible to use.
x: Not possible to use.
*3 This is the initial value for the speed control mode. The value in the brackets [] is applied for the position control mode.
When using the product in the BX-compatible mode, refer to the part 7 "BX-compatible mode."
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B Setting range of the function selection parameter

¢ IN input function selection parameter

0: Not used 7:—-JOG 16: FREE 48: M0

1: FWD =* 8: MSO 17:S-ON 49: M1
2:RVS 9: MS1 18: STOP = 50: M2

3: HOME 10: MS2 22:TH 51: M3

4: START 11: MS3 24: ALM-RST 54:TL

5: SSTART 12: MS4 25: P-PRESET 62: HOMES
6:+JOG 13: MS5 27: HMI

* |n the BX-compatible mode, the name of each signal changes as follows.
FWD — CW, RVS — CCW, STOP — BRAKE, HOMES — HOME-LS
Setting example

e When assigning the TH input to the IN8 terminal of the input signal connector CN5 in the speed control mode:
Change the “IN8 input function selection” parameter (ID: 2184) from “0: Not used” * to “22: TH"

* The initial value assigned to each input terminal varies depending on the control mode. Check the assigned signal and change
the signal of the input terminal that is not used.

e OUT output function selection parameter

0: Not used 69: END

65: ALM 70: HOME-P

66: WNG 71:TLC *

67: READY 77:VA

68: MOVE 85:Z5G

* |n the BX-compatible m ode, the name of each signal changes as follows.
TLC —TLM

The signals that can be used vary depending on the control mode. Set the signals correctly to use.
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5 Operationin speed

control mode

This part explains how to operate in the speed control mode.
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Overview of speed control mode

1 Overview of speed control mode

[Setting with operation data and parameters]

‘ Speed control operation | |

Speed setting method

High speed
Example: 3000 r/min

Low speed
Example: 600 r/m

[Analog setting]

Internal potentiometer

[Digital setting]

Operation panel

Driver

‘ Multi-speed operation |

‘ Acceleration/deceleration operation |

Orientalmotor

SPEEE‘ &C ADEC
External potentiometer

PAVR-20KZ
(sold separately)

External DC voltage

Orientalmotor

©

Support software
MEXEO2

Data setter
OPX-2A

‘ Multi-motor control |

=1

(sold separately)

o O

‘ Other operations

©)
| ke

¢ JOG operation

o Test operation

[Setting with parameters]

¢|/0

Movement when inputting
STOP input

e Alarm/warning

Alarm detection
Warning detection

e Operation function
JOG operation
Speed reduction ratio/speed increasing ratio
Servo lock at motor standstill
Motor rotation direction

e Analog adjustment
Analog speed/torque
Analog acceleration/deceleration
Analog command gain
Analog command offset

e Motor function

Speed loop gain
Speed loop integral time constant

¢ |/O function
Input function
Input logic level
Output function
Rotation speed attainment band
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2 Setting the operation data

Setting the operation data

2.1 Operation data types
Operation data can be set up to 16 data (operation data No.0 to No.15), and it is set using the analog setting or the digital
setting.
e Analog setting: Internal potentiometer (SPEED), PAVR-20KZ (sold separately), external DC voltage
e Digital setting: Operation panel, MEXEQ2, OPX-2A (sold separately)
The following operation data is required for speed control operation.
Item Description Setting method Setting range | Initial value
Sets the operating speed for Analo Internal potentiometer (SPEED)*, PAVR- | O r/min or 30 to
Operating speed control operation. Set as 9 20KZ (accessory), external DC voltage {4000 r/min 0
speed the rotation speed of the motor o ] ]
output shaft. Digital Operation panel, MEXEO2, OPX-2A 0 to 4000 r/min
Sets the acceleration time as a o .
time needed for the motor to Analog Acceleration time potentiometer (ACC)* | 0.1 t0 30.0 s
Acceleration .
. reach the rated rotation speed 0.1
time 3000 r/min) from the standstill
(t ’ Digital Operation panel, MEXEO2, OPX-2A 0.000 to 30.000 s
state.
. Ser the deceleration time as Analog Deceleration time potentiometer (DEC)# | 0.1 t0 30.0 s
Deceleration | a time needed for the motor
. : 0.1
time to stop from the rated rotation . .
speed (3000 r/min). Digital Operation panel, MEXE02, OPX-2A 0.000 to 30.000 s
Setts Wthte“ “m‘“T';‘g the 'Il“t"tor Analog  |PAVR-20KZ, External DC voltage
.. |output torque. The peak torque
Torque limit can be set based on the rated . . 00 250% 250
torque being 100%. Digital* |Operation panel, MEXEO2, OPX-2A

* This is the setting method being selected at the time of shipment.

2.2 Analog setting and digital setting

The setting method of operation data can be changed using the "Analog speed torque" parameter (ID: 2161) and the
"Analog acceleration deceleration" parameter (ID: 2162).

B When changing the setting method of operating speed and torque limit
Use the "Analog speed torque" parameter (ID: 2161).

o S When the parameter is 0 When the parameter is 1 When the parameter is 2
eration data
& Operating speed | Torque limit || Operating speed | Torque limit || Operating speed Torque limit
No.0 Intgrnal
potentiometer
Digital setting | Digital setting PAVR-20KZ Digital setting || Digital setting I:::gr-\glogg
No.1 External DC
voltage
voltage
No.2 to No.15 Digital setting

Related parameter

ID Parameter name Description Setting range |Initial value
Changes the setting method of operating speed and torque 0: Digital
2161 |Analog speed torque limit 9 9 P 9sp a 1: Analog speed 1
’ 2:Torque
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B When changing the setting method of acceleration time and deceleration time
Use the "Analog acceleration deceleration" parameter (ID: 2162).

When the parameter is 0

When the parameter is 1

Operation data — — — S
Acceleration time | Deceleration time || Acceleration time | Deceleration time
No0 o . o . Analog setting Analog setting
No.1 Digital setting Digital setting
No.2 to No.15 Digital setting Digital setting

Related parameter

ID Parameter name Description Setting range |Initial value
2162 | Analog acceleration deceleration Changes Fhe sgttlng method of acceleration/ | 0: Digital 1
deceleration time. 1: Analog

B Setting example

e When setting all operation data by the digital setting:
Set the "Analog speed torque" parameter (ID: 2161) to 0.
Set the "Analog acceleration deceleration" parameter (ID: 2162) to 0.
e When setting the operating speed for the operation data No.0 and No.1 by the analog setting and the acceleration/
deceleration time by the digital setting:
Set the "Analog speed torque" parameter (ID: 2161) to 1.
Set the "Analog acceleration deceleration" parameter (ID: 2162) to 0.

2.3 Setting the operating speed

Setting range: Analog setting O r/min or 30 to 4000 r/min
Digital setting 0 to 4000 r/min

Setting by the internal potentiometer

When using the internal potentiometer, set the "Analog speed torque"
parameter (ID: 2161) to "1: Analog speed.”

Turning the internal potentiometer (SPEED) in the clockwise direction with
an insulated screwdriver will increase the speed.

Factory setting: 0 r/min

Setting by the external potentiometer (sold separately)

When using the PAVR-20KZ (sold separately), set the "Analog speed torque" parameter (ID: 2161) to "1: Analog speed"
Also, turn the MO input ON.
Turning the PAVR-20KZ (sold separately) in the clockwise direction will increase the speed.

Orientalmotor

Internal potentiometer
(SPEED)

SPEED AcC DEC

© 00

Be sure not to turn the internal potentiometer too much since it rotates lightly.
Doing so may damage the product.

e PAVR-20KZ scale - Speed characteristics
(representative value)

.
z
]
)
o
R

=
. H .é
CcN7II]D Pin No.1 VH input = 4000
©
9 DS PinNo2 VM input 5 g 3500 /
9 03 —| . . 2 3000 /
g E% Pin No.3 VL input 1 E 2500 //
q mo g
d o9 g 2000 /
9 09 d; 1500 /'
4 19 g 10001
d 0o 5 500 /
o
= 0 20 40 60 80 100

PAVR-20KZ (scale)
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W Setting by external DC voltage

When using external DC voltage, set the "Analog speed torque" parameter e External DC voltage - Speed characteristics
(ID:2161) to "1: Analog speed.’ (representative values)

Also, turn the MO input ON. =
External DC g 4000
CN7 power supply T 3500 »
Pin No.2 VM input 2 3000 /
, , 0to 10 VDC c
Pin No.3 VL input 1 mA or more S 2500
S 2000 L/
o
= 1500 /'
&
& 1000 v
wv
£ 500 //
IS
= 0 1 2 3 4 5

External DC voltage (V)

Be sure to use the external DC voltage at 10 VDC or lower. When connecting the external DC power supply,

make sure the polarities are correct. If the polarities are reversed, the driver may be damaged.

B Digital setting by the operation panel

The operating speed of the operation data can be directly set with the operation panel. Set the "Analog speed torque"
parameter (ID: 2161) to "0: Digital."

2.4 Setting the acceleration/deceleration time

Setting range: Analog setting 0.1 t0 30.0 s
Digital setting 0.000 to 30.000 s

The acceleration time refers to a time needed for the motor to reach the 3000 r/min
rated speed (3000 r/min) from the standstill state.

The deceleration time refers to a time needed for the motor to stop from

the rated speed (3000 r/min).

The actual acceleration time and deceleration time vary depending on

the conditions of use, load inertia, load torque, etc. If smooth acceleration L

or deceleration cannot be performed, reconsider the acceleration time or Acceleration time Deceleration time
deceleration time.

B Setting by the acceleration time potentiometer and deceleration time potentiometer

When using these potentiometers, set the "Analog acceleration Orientalmotor
deceleration" parameter (ID: 2162) to "1: Analog."
Turning the potentiometer in the clockwise direction with an insulated

screwdriver will increase the time.

ET
Factory setting: 0.1 s SPEED_ AcC oo
658,

Acceleration time Deceleration time
potentiometer potentiometer
(ACQ) (DEC)

Be sure not to turn the acceleration time potentiometer and deceleration time potentiometer too much since

they rotate lightly. Doing so may damage the product.

B Digital setting by the operation panel

The acceleration time and deceleration time of the operation data can be directly set with the operation panel. Set the
"Analog acceleration deceleration" parameter (ID: 2162) to "0: Digital."
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2.5 Setting the torque limit
The maximum output torque of the motor can be limited. Set when the motor torque is suppressed for safe uses or it is
limited according to a load.

Setting range: 0 to 250%
This section explains how to set the torque limit by external DC voltage as an example.
The motor may not start operating with the set torque limiting value depending on variations in load torque,
individual differences in motors, gearheads or drivers, as well as operating environment.
Set the torque limiting value with providing a margin of 20% or more as a guide.
B Assignment of the TL input
When the TL input is assigned to any of the input terminals, the torque will be limited by the ON-OFF status of the TL
input.
When the TL input is ON: The torque limiting function is enabled, and the maximum output torque of the motor is limited.
When the TL input is OFF: The torque limiting function is disabled, and the maximum output torque of the motor is the
peak torque.
When the TL input is not assigned to the input terminal, this input will be always set to ON. If the TL input is
assigned to multiple input terminals, the function will be performed when all of the terminals are turned ON.
B Setting by external DC voltage
When using external DC voltage, set the "Analog speed torque" e External DC voltage - Torque limiting characteristics
parameter (ID: 2161) to "2: Torque.' (representative values)
External DC g
CN7 power supply g 300
Pin No.2 VM input T 55
. . 0to 10 VDC =
Pin No.3 VL input 1 mA or more E 200 //
‘w150 A
2 /
S 100 /’
“_rcj 50
:
§ 0 1 2 3 4 5
External DC voltage (V)
Be sure to use the external DC voltage at 10 VDC or lower. When connecting the external DC power supply,
make sure the polarities are correct. If the polarities are reversed, the driver may be damaged.

2.6 Gain adjustment and offset adjustment for analog external setting device
If parameters are adjusted when the operating speed or the torque limiting value is set using an analog external setting
device, the slope of the speed command or the offset can be changed.

For the operating speed and the torque limiting value, an amount of variation with respect to the setting
voltage varies depending on a product.
B Gain adjustment and offset adjustment for operating speed
Adjust using the following parameters.
Rotation speed
Analog speed command
maximum value (ID: 2261)
Analog speed command Analog speed command
gain (ID: 2256) offset‘(ID: 2257)
0 1 10
Setting voltage
-106—
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e Related parameters

ID Parameter name Description Setting range Initial value
2256 |Analog speed command gain sets the speed command per | VDF of thellnput 0 to 4000 r/min/V 850
voltage by the analog external setting device.
2257 | Analog speed command offset Sets the offset of the spged command input by —-2000 to +2000 r/min 0
the analog external setting device.
2261 Anal.og speed command Sets the maximum value of the opgratlng speed 0 t0 4000 r/min 4000
maximum value by the analog external setting device.

e Setting example 1:

When the motor is operated linearly by setting the maximum rotation speed to 4000 r/min using the external
DC voltage of 0 to 10 VDC

Set the "Analog speed command gain" parameter (ID: 2256) to 425.

5 5

£ 4000 £ 4000

el el

() [}

[ [

Q Q

wv %)

: > &

Rl o

s 8

) o

= &

© ©

< <

g 0 5 10 g 0 5 10
g Setting voltage (V) g Setting voltage (V)

e Setting example 2:
When the motor is operated linearly by setting the maximum rotation speed to 2000 r/min using the external
DC voltage of 0 to 10 VDC

Set the "Analog speed command maximum value" parameter (ID: 2261) to 2000 first, and set the "Analog speed
command gain" parameter (ID: 2256) to 213.

z £ £

£ 4000 £ 4000 £ 4000

o o o

(7] (7] [J]

[ [ (9]

> > &

5 |:: > § 2000 |:: > § 2000

IS IS g

] o [

=4 (=4 =

© © ©

< < <

g 0 5 10 g 0 5 10 g 0 5 10
‘g Setting voltage (V) g Setting voltage (V) ‘g Setting voltage (V)

Refer to "How to adjust the speed difference" on p.112 for how to use the "Analog speed command offset" parameter (ID:
2257).

5 Operation in speed control mode =107~



Setting the operation data

B Gain adjustment and offset adjustment for torque limiting value
Adjust using the following parameters.

Torque limiting value

Analog torque limit
maximum value (ID:2263)

Analog torque limit

Analog torque limit gain .
(ID: 2258) offse‘t (ID: 2259)
0 1 10
Setting voltage
e Related parameters
ID Parameter name Description Setting range Initial value
Sets the torque limiting value per 1 VDC of the
2258 |Analog torque limit gain input voltage by the analog external setting |0 to 250%/V 54
device.
2259 |Analog torque limit offset Sets the offset of the tor.que I|m.|t|ng input by —50 to +50% 0
the analog external setting device.
2263 Analog torque limit maximum Sets the maximum valug ofthe.torque limit by 010 250% 250
value the analog external setting device.

Setting example:

When adjusting the torque limiting value up to 250% using the external DC voltage of 0 to 10 VDC
Set the "Analog torque limit gain" parameter (ID: 2258) to 27.

5

()

= 250

[

>

[@)]

£

E —>
o

>

o)

8

&

©

& 0 5 10
% Setting voltage (V)
=

S

()

= 250

©

>

()]

£

E

o

>

<)

8

&

[+]

& 0 5 10
% Setting voltage (V)
=
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Operation

3.1

The motor operation can be started or stopped by inputting signals to control operation.

Start operation and stop operation

Start operation

When the FWD input is turned ON, the motor rotates in the forward direction. When it is turned OFF, the motor stops.
When the RVS input is turned ON, the motor rotates in the reverse direction. When it is turned OFF, the motor stops.
If both the FWD and RVS inputs are turned ON, the motor decelerates to a stop.

If the STOP input is turned ON while operating the motor, the motor will stop instantaneously. The stopping method
can be changed by the "STOP input action" parameter (ID: 256).

Deceleration Deceleration Instantaneous
stop stop stop

Motor operation

Electromagnetic g
brakes

Release

FWD input oN

MPUt opr

RVSi oN

input OFF

STOPi oN

input OFF

* When the electromagnetic brake motor is used

Stop operation

When the STOP input is turned ON, the motor stops according to the setting of the "STOP input action" parameter.
If the "Operation selection after stopping" parameter (ID: 2069) is set to 0, either of "immediate stop" or "deceleration
stop" can be selected. And if it is set to 1, the holding force is generated when the motor stops (excitation ON).

Related parameters

ID Parameter name Description Setting range Initial value

0: Immediate stop
Sets how to stop the motor when the STOP input | 1: Deceleration stop

256 | STOPinput action is turned ON. 2: Immediate stop + current OFF 0
3: Deceleration stop + current OFF
Uses in the speed control mode.
2069 Operation selection | If the holding force is required to generate while |0: Free (disable servo lock) 0

after stopping the motor stops, set this parameter to "1" to 1: Servo lock
enable the servo lock.

The "Operation selection after stopping" parameter will be enabled after the power is turned on again.
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3.2 Rotation direction

B Rotation direction of the motor output shaft
The rotation direction of the motor output shaft represents the direction when viewed from the motor output shaft. The

rotation direction can be changed by the parameter.

Related parameter

ID Parameter name

Description

Setting range

Initial value

450 |Motor rotation direction

shaft.

Sets the motor rotation direction of the motor output

0: Positive direction=CCW
1: Positive direction=CW

1

The "Motor rotation direction" parameter will be enabled after the power is turned on again.

B Rotation direction of the gearhead output shaft
The rotation direction for the FWD input and RVS input shown here is the initial value of the "Motor rotation direction”

parameter.

e Motor-parallel shaft gearhead

The rotation direction of the gearhead output shaft may vary with that of the motor
output shaft depending on the gear ratio of the gearhead.

Model Gear Ratio Rotation direction of the gearhead
output shaft
BXM230 5,10,15,20,200 Same as the motor output shaft
BXM460
BXM5120 30,50,100 Opposite to the motor output shaft
BXM6200 5,10,15,20,100,200 Same as the motor output shaft
BXM6400 30,50 Opposite to the motor output shaft

e Motor-hollow shaft flat gearhead

For all gear ratios, the output shaft of the gearhead rotates in the opposite direction to that of the motor.

The rotation direction is different depending on whether the pre-assembled motor/gearhead is viewed from the front

side or rear side.

Viewed from front side

Viewed from rear side
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3.3 Example of operation pattern

The figure below is an example when setting the internal potentiometer to 3000 r/min and external DC voltage to 1000 r/
min and switching the speed between these two levels.

The rotation direction for the FWD input and RVS input shown here is the initial value of the "Motor rotation direction”
parameter (ID: 450).

Acceleration operation/
Run/ Rotation direction switching/ Deceleration stop

Speed change/ Run/ Instantaneous direction Instantaneous stop during
Stop ) Instantaneous stoj;‘a f reversing F deceleration ﬁ

—\3000 r/min
\ 1000 r/min

Clockwise direction

Motor operation
Counterclockwise direction
Electromagnetic braki Hold
operation
Release
FWD i oN
input OFF
RVSi N
input OFF
; ON
stopinput I ]
MO i t oN
inpu OFF

* When the electromagnetic brake motor is used

e Make sure each signal remains ON for at least 10 ms.

e When switching between the FWD input and the RVS input, provide an interval of at least 10 ms.

3.4 Multi-motor control

Multiple motors can be operated at the same speed using a single variable resistor or external DC voltage.

A connection example shown below applies to products for the single-phase specifications. In the case of products for
the three-phase specifications, connect the power supply line to three-phase power supply.

Connections of motors and /0 signals are omitted in the figure.

B When using a variable resistor

Connect the drivers as shown below. When using a variable resistor, operate products of 20 units or less.

2
|_3'£l1 _ Speed setting line
Variable resistor Driver 1 Driver n
VRx
VH [ VH
L VM |— L VM [
’i N VL ’i N VL
Power supply input ] ) Power line

Calculation method of resistance (VRx) when the number of drivers is n
Resistance (VRx) = 20/n (kQ), n/4 (W)

Example: If two drivers are used
Resistance (VRx) = 20/2 (kQY), 2/4 (W) The resistance (VRXx) is calculated as 10 kQ3, 1/2 W.
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When using external DC voltage
Connect the drivers as shown below.

DC power supply

0to 10 VDC Speed setting line

Driver 1 Driver n

Power supply input ___ ) Power line

Calculation method of current capacity (I) of external DC power supply when the number of drivers is n
Current capacity (I) =1 x n (mA)

Example: If two drivers are used
Current capacity (I) =1 x 2 (mA) The current capacity (I) is calculated as 2 mA or more.

How to adjust the speed difference

To adjust the speed difference among the first motor and the second and subsequent motors, change the parameter or
connect a resistor to adjust.

Adjustment by the parameter

The speed difference can be adjusted by changing the "Analog speed command gain" parameter (ID: 2256) and "Analog
speed command offset" parameter (ID: 2257) for the second and subsequent drivers. This section explains how to adjust
by the "Analog speed command offset" parameter. Refer to p.106 for details.
e When the speed of the second motor is slower than that of the first motor:

Set the offset value to rotate faster (positive side) by the "Analog speed command offset" parameter.
o When the speed of the second motor is faster than that of the first motor:

Set the offset value to rotate slower (negative side) by the "Analog speed command offset" parameter.

Adjustment by a resistor

Connect a resistor of 470 Q, 1/4 W to the terminal VM on the driver 1 and connect a variable resistor VRn of 1 kQQ 1/4 W to
the driver 2 and subsequent drivers.

Speed setting line

Driver 1 Driver n
470 Q

1kQ, 1/4W
VH] 172w VH /
L VM f——=— L 7] B P —

Power supply input ___ ) Power line

VRn
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3.5 Multi-speed operation

Operation

When assigning the M0 to M3 inputs to the CN5 input terminals, the variable-speed operation of the motor can be

performed using maximum 16 operation data.

This section shows an example in which variable-speed operation is performed with eight operation data using the M0 to

M2 inputs.

Refer to the table below for a combination of the M0 to M3 inputs and how to select the operating data.

Motor operation

No.0

No.1

No.2

No.4
No.3

No.5

No.7
No.6

FWD input

M2i t ON
NPU oer

ON
OFF ——|

M1 input OFF

MO input

N
OFF

Combination of the M0 to M3 inputs and operation data

Operation data No. M3 M2 M1 MO
0 OFF OFF OFF OFF
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
4 OFF ON OFF OFF
5 OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF
9 ON OFF OFF ON
10 ON OFF ON OFF
11 ON OFF ON ON
12 ON ON OFF OFF
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON
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6 Operation in position
control mode

This part explains how to operate in the position control mode.
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Overview of position control mode

1 Overview of position control mode

[Setting with operation data and parameters]

Positioning operation ‘

e Single-motion operation

Operation function

o Linked-motion operation

Speed Speed ‘
| Operation \ Operation / 2peration Operation Operation method
data No.0 data No.1 ata No.0 data No.1
Starting Jrl Time Starting j Time e Operation data selection
command command + e Direct positioning
e Linked-motion operation 2 | e Sequential positioning
Speed ?;,r;’\i
Operation Operation
| dataNo.0 \ data No.0

Starting Jr‘
command

Time

| Return-to-home operation

| | Continuous operation

® Return-to-home operation

e Position preset

Motor movement X
Time

Other operations

MO to M3 input

© JOG operation

o Test operation

FWD input

RVS input

[Setting with parameters]

¢1/0

Overtravel
Direct positioning

e Return-to-home function
Position offset
Return-to-home speed
Return-to-home starting direction

Operation when inputting the STOP signal

e Operation function
JOG operation
Speed reduction ratio/speed increasing ratio
Continuous operation

e Coordinate setting
Wrap function
Motor rotation direction
Software limit
Preset position

e Alarm/warning

Alarm detection
Warning detection

e |/O function
Input function
Input logic level
Output function

e Motor function

Position loop gain

Speed loop gain

Speed loop integral time constant
Speed filter

Moving average filter
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Overview of position control mode

When "gP - {"is displayed on the operation panel

If the operation data number is checked immediately when the power supply is turned on in a state where the position
control mode is set, "9 - {" will be displayed. In addition, if the operation data number is checked by executing the
following operation, "gP - {" will be displayed.

e While return-to-home operation, continuous operation, or JOG operation is being executed

e When an alarm was generated and reset

e When an operation was stopped by the BRAKE(STOP) input

e When the motor excitation was turned off by the FREE input or the S-ON input

e When the position preset was executed
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Positioning operation

2

Positioning operation

2.1

This chapter explains positioning operation that is executed with setting the motor operating speed, position (travel
amount), operation function, and other items to operation data. When positioning operation is executed, the motor
starts rotating and accelerates until the operating speed is reached. Once it reaches the operating speed, the speed is
maintained. Then, it decelerates when the stopping position is approached, and finally comes to a stop.
The operation function refers to a method to execute positioning operation. Positioning operation can be executed using
a single operation data and can also be executed by linking multiple continuous operation data.

Operation data

Operation data can be set up to 16 data (operation data Speed Travel amount
No.0 to No.15), and it is set using any of the operation panel, Operating speed
MEXEO2, or OPX-2A (sold separately).
The following data is required for positioning operation. Acceleration  Deceleration
time time
Time
Iltem Description Setting range Initial value
Position Sets the position (travel amount) for positioning operation. —8,388,608 to 0
The motor shaft rotates by 0.72° per one step. +8,388,607 steps
. Sets the operating speed for positioning operation. Set as the .
Operating speeds1 rotation speed of the motor output shaft. 010 4000 r/min 0
Operation mode Sets hgw to specify the position (travel amount) for positioning 0: Incremental 0
operation. 1: Absolute
0: Single-motion
Operation function Sets the operation method to execute positioning operation. 1: Linked-motion 0
2: Linked-motion 2
Sets the acceleration time for positioning operation. The acceleration
Acceleration timex1  [time is set as a time needed for the motor to reach the rated rotation
speed (3000 r/min) from the standstill state.
e — - —10.000 to 30.000 s 0.100
Sets the deceleration time for positioning operation. The deceleration
Deceleration timex]  |time is set as a time needed for the motor to stop from the rated
rotation speed (3000 r/min).
_ Sets when limiting the motor output torque. o
Torque limit+2 The peak torque can be set based on the rated torque being 100%. 0t 250% 250
Sequential positioning | Sets whether to enable or disable sequential positioning operation. ? E;ZabeI: 0
Dwell time Sets the waiting time a't standst.III t?etween the first operatlon data 0.000 to 50.000 s 0.000
and the second operation data in linked-motion operation 2.
*1 These items are set by the digital setting.
*2 The torque limit can be changed to the analog setting by the "Analog speed torque" parameter (ID: 2161).
Refer to p.98 for details.
B Operation mode
There are the following two types in the operation mode.
e Absolute mode (ABS)
The position (travel amount) from the home is set [Absolute 100 steps -
positioning]. 50 steps
Home
e Incremental mode (INC)
50 steps 50 steps

Each motor destination becomes the starting point for the next
movement. This mode is suitable when the same position (travel
amount) is repeatedly used [Incremental positioning].

0

=

-

Home

Starting point
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B Operation function, dwell time
There are the following three types in the operation function.

Positioning operation

Item Description Ref.
Single-motion operation A single operation data set is used to execute positioning operation. p.122
Linked-motion operation | Multiple sets of operation data are linked to execute multi-speed positioning operation. p.123

Dwell time refers to a waiting time at standstill between the present operation data and
p.124

Linked-motion operation 2 |the next operation data.
Multiple operation data of different directions can also be linked.

2.2 Starting method of positioning operation

There are the following three starting methods.

ltem Description

Operation data number Turning the START input ON while selecting the operation data number with the M0 to M3 inputs

selection mode executes positioning operation.

Direct positioning number corresponding to the input signal.

Turning any of the MSO to MS5 inputs ON executes positioning operation of the operation data

Sequential positioning signal is input

Positioning operation is executed to the next operation data number every time the SSTART input

B Operation data number selection mode

Select the operation data based on a combination of ON-OFF status ~ Operation dataNo. | M3 M2 M1 MO
of the M0 to M3 inputs. Refer to p.56 for details. 0 OFF | OFF | OFF | OFF
1 OFF | OFF | OFF | ON
2 OFF OFF ON OFF
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON
Operating method
1) Check the READY output is being ON.
2) Select the operation data number using the M0 to M3 inputs, and turn the START input ON.
3) The motor starts positioning operation.
4) Check the READY output has been turned OFF and turn the START input OFF.
5) When the positioning operation is completed, the READY output is turned ON.
No.1
Motor movement
MOto M3 inputs . No.0 X No.1
Y —
START input* OFF
READY o ® ®
output 7
MOVE on ?
output OFF
END output OFF
* After setting the MO to M3 inputs, wait at least 10 ms before turning the START input ON.
-119-

6 Operation in position control mode



Positioning operation

B Direct positioning

When any of the MS0 to MS5 inputs is turned ON, positioning operation of the operation data number corresponding to

the input signal is performed. Since positioning operation can be performed by turning any of the MS0 to MS5 inputs ON,

the steps of selecting the operation data number can be saved. Set the operation data assigning the MSO to MS5 inputs
with parameters.

In the case of torque limit, the torque limiting value in the operation data number selected by the M0 to M3

inputs will be applied.

Related parameters

ID Item Description Setting range |Initial value
2048 |MSO0 operation number selection 0
2049 |MS1 operation number selection 1
2050 | MS2 operation number selection | Sets the operation data number corresponding to the 0to 15 2
2051 |MS3 operation number selection |MS0to MS5 inputs. 3
2052 | MS4 operation number selection 4
2053 | MS5 operation number selection 5

Operating method

1) Check the READY output is being ON.

2) Turn the MSO input ON.

3) The motor starts positioning operation.

4) Check the READY output has been turned OFF and turn the MSO input OFF.

5) When the positioning operation is completed, the READY output is turned ON.

Operation data number
Motor movement corresponding to the MSO input
ON @

MSO0 input OFF

READY o= % ®

output OFF 7
o ON @
MOVE output OFF
EN N
D output OFF
B Sequential positioning operation

In sequential positioning operation, positioning operation based on the next operation data number is executed

every time the SSTART input is turned ON. This function is useful when multiple positioning operations are performed

sequentially because there is no need to repeatedly select each operation data number.

Sequential positioning operation is started. When the operation reaches the operation data number that “Disable” is set

in the “Sequential positioning” of operation data, it returns to the first data number selected, and sequential positioning

operation is started again.

If the starting point for sequential positioning operation is changed using the M0 to M3 inputs or the MSO to MS5 inputs,

sequential positioning operation with multiple patterns can be set. This is useful when setting a different operation

pattern for each load.

In the case of torque limit, the torque limiting value in the operation data number selected by the M0 to M3

inputs will be applied.
e One type of operation pattern

1) Turning the SSTART input ON executes positioning operation of the operation data No.0.

2) After the operation 1) is completed, turning the SSTART input ON again executes positioning operation of the
operation data No.1.

3) After the operation 2) is completed, turning the SSTART input ON again executes positioning operation of the
operation data No.2.

4) After the operation 3) is completed, when turning the SSTART input ON again, the operation will return to the
operation data No.0 to perform positioning operation because the sequential positioning of the operation data No.3
is set to "Disable”
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Positioning operation

Setting example

Operation Sequential
data positioning (DSSTART (@SSTART (3SSTART @SSTART
No.0 =ON Operation data| =ON Operation data| =ON Operation data| =ON
_— No.0 No.1 No.2
No.1 Enable )
No.2
No.3 Disable

e O

uu b W N =

)
)
)
)
)
)

(9))

perating method

Check the READY output is being ON.

Turn the SSTART input ON.

The motor starts positioning operation.

Check the READY output has been turned OFF and turn the SSTART input OFF.
When the positioning operation is completed, the READY output is turned ON.
1) to 5) is repeated.

No.2
No.0
Motor movement No.1

SSTART input ;:NF /
@

ON
OFF

ON 3

OFF ———— —

READY output

MOVE output

N— I

OFF

END output

e Multiple types of operation patterns

Selecting the operation data No.3 that is the starting point of sequential positioning and turning the START input ON
executes positioning operation.

After the operation 1) is completed, turning the SSTART input ON again executes positioning operation of the
operation data No.4.

After the operation 2) is completed, turning the SSTART input ON again executes positioning operation of the
operation data No.5.

After the operation 3) is completed, when turning the SSTART input ON again, the operation will return to the operation
data No.3 to perform positioning operation because the sequential positioning of the operation data No.6 is set to
"Disable

After the operation 4) is completed, selecting the operation data No.7 and turning the START input ON executes
positioning operation.

The operation data No.7 will become the new starting point of sequential positioning operation.

After the operation 5) is completed, turning the SSTART input ON again executes positioning operation of the
operation data No.8.

After the operation 6) is completed, when turning the SSTART input ON again, the operation will return to the operation

data No.7 to perform positioning operation because the sequential positioning of the operation data No.9 is set to
"Disable”

Setting example

5 S : (MO, M1=0ON @SSTART (3®SSTART @SSTART
peration equentia START=ON _|Operation data| =ON Operation data| =ON Operation data| =ON
data positioning T P No.3 > P No4 — " No5

No.3 A

No.4 Enable (®M0, M1, M2=ON

No.5 START=ON

No.6 Disable (©SSTART @SSTART

No.7 Operation data| =ON Operation data| =ON

Enable No.7 > No.8
No.8 1\ -
No.9 Disable
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e Notes about sequential positioning operation

If the following operations are performed while sequential positioning operation is executed, the starting point of the
sequential positioning operation will be changed to the operation No.0.

And the present operation data number will be set to "—1."
When the power supply was turned on
When any of operations other than positioning operation was executed
When an alarm was generated and reset

When the BRAKE (STOP) input was turned ON
When a command to turn off the motor excitation, such as the FREE input or S-ON input, was input
When the position preset was executed

When sequential positioning operation of the operation data which "Operation function" is set to "Linked-
motion" or "Linked-motion 2"is performed, set the "Sequential positioning" to "Enable."

2.3

Operation function

B Single-motion operation

Positioning operation is executed only once using a single operation data set.

Example of single-motion operation

Operation - Operating Operation Operation Acceleration | Deceleration .
Position . . h Torque limit
data speed mode function time time
No.1 5000 1000 INC Single-motion 1.000 1.000 250
Operation image
Speed

Operating speed of data No.1: 1000

Operating method

u W N =

Motor movement

MO to M3 input*

START input

READY output

MOVE output

END output

Operation data

No.1

Check the READY output is being ON.
Turn the MO input ON to select the operation data No.1, and turn the START input ON.

5000

Position

)
)
) The motor starts positioning operation of the operation data No.1.
)
)

No.1

Check the READY output has been turned OFF and turn the START input OFF.
When the positioning operation is completed, the READY output is turned ON.

No.0 X

No.1

ON
OFF

o (o,

n

OF

®

* After setting the MO to M3 inputs, wait at least 10 ms before turning the START input ON.
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Positioning operation

B Linked-motion operation

When the operation function of operation data is set to "Linked-motion," positioning operation based on the next data
number is continuously executed without stopping the motor.

If there is an operation data for which "Single-motion" is set, the motor will stop after the positioning operation with
respect to the operation data of "Single-motion”is completed.

Note that up to four sets of operation data can be linked and only operation data of the same direction can be linked.

e Multiple operation data of different directions cannot be linked. An alarm of the abnormal operation data

will be generated when operated.

e Up to four sets of operation data can be linked. When combining the linked-motion operation and the

linked-motion operation 2, make sure the total number of linked operation data sets does not exceed four
sets. When linked-motion operation is performed with five or more sets of operation data linked together,
an alarm of the abnormal operation data will be generated when the operation is executed.

e Even if "Linked-motion" is set in the data No.15, No.0 will not be linked. The operation pertaining to No.15

will be processed independently.

e The acceleration/deceleration in linked-motion operation corresponds to the acceleration/deceleration

specified to the operation data number with which the linked-motion operation is started.

e For the torque limit of linked-motion operation, the torque limiting value in the operation data number

(selecting by the MO to M3 inputs) that the linked-motion operation was started will be applied. However,
if the MO to M3 inputs are switched while operating the motor, the torque limiting value will be changed to
the value in the operation data number that is selected by the MO to M3 inputs.

e Example of linked-motion operation

Operation data Position ORI PR Opera.tlon Acceleration time | Deceleration time
speed mode function

No.1 5000 500 INC Linked-motion 1.000 1.000

No.2 20000 1000 INC Single-motion Not applied Not applied
Operation image

Speed
Operating speed of
data No.2: 1000 K
Acceleration
Operating speed of of No.1 Deceleration of No.1 o
data No.1: 500 Torque limit
Acceleration of No _| No.1 No.2 The torque limiting value in the operatlon c?ata
number selected by the M0 to M3 inputs will be
0 5000 20000  Position applied.

Operating method

1)
2)
3)
4)
5)

Check the READY output is being ON.

Turn the MO input ON to select the operation data No.1, and turn the START input ON.
The motor starts positioning operation that the operation data No.1 and No.2 are linked.
Check the READY output has been turned OFF and turn the START input OFF.

When the positioning operation is completed, the READY output is turned ON.

Motor movement

No.2

MO to M3 input

START input*

READY output

MOVE output

END output

ON
OFF

ON
OFF

ON
OFF
ON
OFF

ON
OFF

No.0 X

No.1

[ 2\,

®

i

* After setting the MO to M3 inputs, wait at least 10 ms before turning the START input ON.
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B Linked-motion operation 2

When the operation function of operation data is set to "Linked-motion 2," operation data whose rotation direction is
different can be linked. In this case, the motor stops for the dwell time after each positioning operation is completed, and
operates according to the next operation data. If there is an operation data for which "Single-motion" is set, the motor will
stop after the positioning operation with respect to the operation data of "Single-motion”is completed.

e Up to four sets of operation data can be linked. When combining the linked-motion operation and the
linked-motion operation 2, make sure the total number of linked operation data sets does not exceed four

sets. When linked-motion operation is performed with five or more sets of operation data linked together,
an alarm of the abnormal operation data will be generated when the operation is executed.

e Even if "Linked-motion 2" is set in the data No.15, No.0 will not be linked. The operation pertaining to No.15
will be processed independently.

e For the torque limit of linked-motion operation, the torque limiting value in the operation data number
(selecting by the MO to M3 inputs) that the linked-motion operation was started will be applied. However,
if the MO to M3 inputs are switched while operating the motor, the torque limiting value will be changed to

the value in the operation data number that is selected by the M0 to M3 inputs.

e Example of linked-motion operation 2

Operation - Operating Operation Operation Acceleration | Deceleration .
Position . . . Dwell time
data speed mode function time time
No.1 5000 500 INC Linked-motion 2 1.000 1.000 1.000
No.2 —3000 300 INC Single-motion 1.000 1.000 Not used
Operation image
Speed
Operating speed of
data No.1: 500 Deceleration of No.1
Acceleration of No.1 | No.1 Standstill of 1.000 s
(Dwell time)
2000 / —— Torque limit
0 ) 5000 osition The torque limiting value in the operation data
Deceleration No.2 . .
Operating Speed of of No.2 Acceleration of No.2 number selected by the MO to M3 |npUt5 will be

data No.2:-300

applied.

Operating method

1

O U1 A W N

)
)
)
)
)
)

7)

MO to M3 inputs*

Check the READY output is being ON.

Turn the MO input ON to select the operation data No.1, and turn the START input ON.
The motor starts positioning operation of the operation data No.1.
Check the READY output has been turned OFF and turn the START input OFF.

When the positioning operation 3) is completed, the MOVE output is turned OFF.
When the dwell time has been passed, positioning operation of the operation data No.2 is automatically started. The
MOVE output is simultaneously turned ON.
When the positioning operation of the operation data No.2 is completed, the READY output is turned ON.

Motor movement

ON
OFF

ON

START inputs* OFF

ON

READY output OFF

ON

MOVE output OFF

ON

END output OFF

Dwell time
1.000 s
No.1
No.2
No.0 X No.1
(A
. -
® ® ®

* After setting the MO to M3 inputs, wait at least 10 ms before turning the START input ON.
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Positioning operation

e Example of linked-motion operation 2: When combining the linked-motion operation and the linked-motion

operation 2
Ofpariten Position 2l At Opera‘tlon Acceleration time | Deceleration time | Dwell time

data speed mode function

No.1 5000 300 INC Linked-motion 1.000 1.000 Not used

No.2 10000 500 INC Linked-motion Not applied Not applied Not used

No.3 25000 700 INC Linked-motion 2 Not applied Not applied 1.000

No.4 0 700 ABS Single-motion 2.000 2.000 Not used

Operation image
Speed
Operating speed of data No.3: 700
Acceleration of No.1
; . Deceleration of No.1
Operating speed of data No.2: 500 Acceleration
) . of No.1 Standstill of 1.000 s
Operating speed of data No.1: 300 /(Dwell time)
. No.1 No.2 No.3
Acceleration of No.1 L.
0 5000 15000 40000 Position Torque limit
The torque limiting
No.4 value in the operation

Operating speed of data No.4: -700

Operating method

A LW =

of

Deceleration

No.4

) Check the READY output is being ON.

) Turn the MO input ON to select the operation data No.1, and turn the START input ON.
) The motor starts positioning operation that the operation data No.1 to No.3 are linked.
)
)
)

MOVE output is simultaneously turned ON.

7)

Motor movement

No.1 No.2

Acceleration of No.4

Check the READY output has been turned OFF and turn the START input OFF.
When the positioning operation 3) is completed, the MOVE output is turned OFF.

Dwell time

1.000 s

No.3

data number selected
by the MO0 to M3
inputs will be applied.

When the positioning operation of the operation data No.4 is completed, the READY output is turned ON.

No.4

ON

H *
MO to M3 input OFF

No.0 X

No.1

ON

H *
START input OFF

ON

READY output OFF

ON

MOVE output OFF

ON

END output OFF

(e,

®

n

* After setting the MO to M3 inputs, wait at least 10 ms before turning the START input ON.

When the dwell time has been passed, positioning operation of the operation data No.4 is automatically started. The
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Return-to-home operation

3

Return-to-home operation

3.1

3.2

This chapter explains return-to-home operation to set the position (home) that becomes the starting point when
positioning operation is performed.

Execute when returning the motor position to the home at the time of turning on the power supply or completing
positioning operation.

Return-to-home operation types

For return-to-home operation, two types such as the 1-sensor mode and the position preset are available.

Iltem Description Features

Operates at the speed of return-to-home operation. The motor stops
1-sensor mode |when the ON edge of the HOME sensor is detected and the position at|e A sensor is required externally.
which the motor stopped will become the home.

If the position preset is executed at the position where the motor
stops, the command position (present position) will be the value of
the "Preset position" parameter (ID: 454).

e An external sensor is not required.

Position preset e Adesired position can be set to the

The home can also be set as desired. home.
Additional function
Item 1-sensor mode Position preset Related parameter
Position offset Possible Not possible Position offset of home-seeking (ID: 356)
Command position after return-to-home Becomes 0 Desired position |Preset position (ID: 454)
operation

Position offset

This is a function that performs positioning operation of the offset Mechanicalhome  Electrical home

value set in the parameter after return-to-home operation and <€ |
sets the stopped position as the home. Offset operation
The home set by the position offset is called "electrical home" in ‘
distinction from the home in normal cases.

If the value of the position offset is 0, the electrical home and I'—|'1_'|
mechanical home will become the same position. @E iy

Home sensor
(HOMES)

Return-to-home
operation

Command position after return-to-home operation

If the position preset is executed at the position where the motor stops, the command position (present position) will be
the value of the "Preset position" parameter (ID: 454).

3.3 Parameters for return-to-home operation

ID Parameter name Description Setting range Initial value

Sets the operating speed for return-to-home

. 0 to 4000 r/min 300
operation.

353 | Operating speed of home-seeking

Acceleration/deceleration of home- | Sets the acceleration/deceleration time for

. . 0.000 to 30.000 s 0.100
seeking return-to-home operation.

354

Sets the amount of offset from the home. —8,388,608 to

356 | Position offset of home-seeking The motor shaft rotates by 0.72° per one step. |+8,388,607 steps

0: Negative direction

357 |Starting direction of home-seeking | Sets the starting direction for home detection. - oo
1: Positive direction
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3.4 Operationimage

e Starting direction of return-to-home operation:
Positive direction
Home sensor

Return-to-home

operation speed
Positive

direction \ 60 r/min=*
Negative | 60 t/mins
direction

Return-to-home operation

o Starting direction of return-to-home operation:
Negative direction
Home sensor

Positive 60 t/min+
direction | r/min
Negative / 60 r/min#
direction

Return-to-home
operation speed

* When the return-to-home operation speed is set to 60 r/min or lower, the set return-to-home operation speed will be applied.

Operating method

) Check the READY output is being ON.
) Turn the HOME input ON.

) Return-to-home operation is started.
)

)

u A W N =

Motor movement

Check the READY output has been turned OFF and turn the HOME input OFF.
When the return-to-home operation is completed, the HOME-P output is turned ON.

ON @

HOME input OFF
7

READY oN
output OFF

ON ®

MOVE output OFF

ON
OFF

END output

ON
HOME-P output

OFF

ON
|

HOMES input OFF

—

Return-to-home operation cannot be executed while the FREE input or the STOP input is being ON.

Be sure to execute after turning the signal OFF.
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3.5 Position preset
When the position preset is executed, the command position (present position) will be the value of the “Preset position"
parameter (ID: 454).
However, the preset will not be executed in the following conditions.
e While the motor is operating
e While an alarm is present
Related parameter
ID Parameter name Description Setting range Initial value
- Sets the preset position.
454 | Preset position The motor shaft rotates by 0.72° per one step. —8,388,608 to +8,388,607 steps 0
Operating method
1) Check the READY output is being ON.
2) Turn the P-PRESET input ON.
3) When the internal processing in the driver is completed, the HOME-P output is turned ON.
4) Check the HOME-P output has been turned ON and turn the P-PRESET input OFF.
ON
P-PRESET input OFF ®;y ) (
READY oN ®) S
DY output OFF ]
HOME-P oN @
-P output OFF
ON
Command position Preset position
OFF
If a value of the “Preset position” parameter is set to a value other than 0, the HOME-P output is not output.
-128-
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Continuous operation

Continuous operation

4.1

4.2

When the FWD input or the RVS input is assigned, continuous operation can be executed.

The motor operates continuously while the FWD input or the RVS input is being ON.

For both the FWD and RVS inputs, the operation is performed at the operating speed of the operation data number being
selected. When the operation data number is changed during continuous operation, the speed will be changed.

When the FWD input or the RVS input having turned ON is turned OFF, the motor decelerate to a stop. If the signal of the
same direction is turned ON while decelerating, the motor will accelerate again and continue continuous operation.

If the FWD and RVS inputs are turned ON simultaneously, the motor will decelerate to a stop.

Operation data

Operation data can be set up to 16 data (operation data No.0 to No.15), and it is set using any of the operation panel,

MEXEQ2, or OPX-2A (sold separately).
The following operation data is required for continuous operation. Set each item by the digital setting.

ltem Description Setting range |Initial value

Sets the operating speed for continuous operation. 0to 4000 r/min 0

Operating speed Set as the rotation speed of the motor output shaft.

Sets the acceleration time for continuous operation.
Acceleration time |The acceleration time is set as a time needed for the motor to reach the

rated rotation speed (3000 r/min) from the standstill state.
0.000 to 30.000 s 0.100

Sets the deceleration time for continuous operation.
Deceleration time |The deceleration time is set as a time needed for the motor to stop from
the rated rotation speed (3000 r/min).

Speed
Operating speed
Operation data
No.0
X Time
Operation data
No.0
Operating speed
FWDi N
input OFF
RVSi oN
input OFF

Starting method of continuous operation

When the operation data number is selected to turn the FWD input ~_ Operation dataNo. | M3 M2 M1 Mo
or the RVS input ON, continuous operation is started. 0 OFF | OFF | OFF | OFF
Select the operation data based on a combination of ON-OFF status 1 off | ofFf | oFf | oN
of the M0 to M3 inputs. Refer to p.56 for details. > OFF | off | oN | oFf
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON
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Continuous operation

e Operating method

MO to M3 inputs No.0 No.1 No.0

Check the READY output is being ON.
Select the operation data number using the M0 to M3 inputs, and turn the FWD input ON.
The motor starts continuous operation. The READY output is turned OFF.

Turn the MO input ON to select the operation data No.1. The motor accelerates to the operating speed of the
operation data No.1.

Turn the MO input OFF to select the operation data No.0. The motor decelerates to the operating speed of the
operation data No.0.

Turn the FWD input OFF.
The motor decelerates to a stop, and the READY output is turned ON.

No.0 No.1 No.0
Motor movement

ON

OFF

Y ©
FWD input=

OFF

ON I
OFF z
ON ® @

OFF

READY output

MOVE output

END output OFF

* After setting the MO to M3 inputs, wait at least 10 ms before turning the FWD input or RVS input ON.

e Operating method: When combining the FWD and RVS inputs

1

O 00 N O L1 b W N

)
)
)
)
)
)
)
)
)

Check the READY output is being ON.

Select the operation data number using the M0 to M3 inputs, and turn the FWD input ON.

The motor starts continuous operation. The READY output is turned OFF.

Turn the FWD input OFF. The motor decelerates.

Turn the FWD input ON while decelerating the motor. The motor accelerates again.

Turn the FWD input OFF. The motor decelerates.

Turn the RVS input ON while decelerating the motor. The motor stops once and rotates in the reverse direction.
If the FWD input is turned ON while the RVS input is being ON, the motor decelerates.

The motor decelerates to a stop, and the MOVE output is turned OFF.

10) If both the FWD and RVS inputs are turned OFF, the READY output is turned ON.

MO to M3 inputs No.0

Motor movement No.0 No.0

No.0

ON

OFF

on /& ® | ® ®

OFF

FWD input:

ON
RVSinputx @

l
w0 [ -
—

READY output

OFF
©

ON
OFF

MOVE output

END oN
output OFF

« After setting the MO to M3 inputs, wait at least 10 ms before turning the FWD input or RVS input ON.
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5 Other operations

Other operations

5.1 JOG operation

If the +JOG input or the —JOG input is assigned, JOG operation can be performed.
JOG operation is a function that executes positioning operation for the travel amount being set in the "JOG travel
amount" parameter (ID: 2084).
When the +JOG input is turned ON, JOG operation is performed in the positive direction, and when the —JOG input is
turned ON, JOG operation is performed in the negative direction.

This is a convenient function when the position is adjusted slightly.

Related parameters

ID Parameter name Description Setting range Initial value
323 |JOG operating speed Sets the operating speed for JOG operation. 0 to 4000 r/min 300
324 |JOG acceleration Sets the acceleration/deceleration time for JOG operation. | 0.000 to 30.000 s 0.100

Operating torque of JOG | Sets the maximum torque based on the rated torque o
2081 operation being 100% during JOG operation. 010 250% 100
Sets the travel amount for JOG operation.
2084 1JOG travel amount The motor shaft rotates by 0.72° per one step. 108,388,607 steps !
Operation image
Speed
JOG operating speed
JOG travel amount
Time
JOG travel amount
JOG operating speed
ON
+0Ginput 1
oG ON
-JOG input oFF
Operating method
1) Check the READY output is being ON.
2) Turn the +JOG input ON.
3) The motor starts positioning operation.
4) Check the READY output has been turned OFF and turn the +JOG input OFF.
5) When the positioning operation is completed, the READY output is turned ON.
JOG travel amount
Motor movement
ON
+JOG input OFF ®Z
READY on % ®
output OFF 7
o ON ©
MOVE output OFF
EN ON —
D output OFF
JOG operation cannot be executed while the FREE input or the STOP input is being ON.
Be sure to execute after turning the signal OFF.
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5.2 Test operation

Test operation can be executed using any of the operation panel, MEXEQ2, or OPX-2A. JOG operation or teaching
function can be executed in test operation.

When executing using the operation panel, refer to p.81.

When executing using the MEXEQ2, refer to the OPERATING MANUAL of the MEXEOQ2.

When executing using the OPX-2A, refer to the OPERATING MANUAL of the OPX-2A.

B JOG operation

Wiring condition or operation status for the motor and driver can be checked using JOG operation.
Set the operation data for JOG operation using the following parameters.

e "JOG operating speed" parameter (ID: 323)

e "JOG acceleration" parameter (ID: 324)

e "Operating torque of JOG operation" parameter (ID: 2081)

Example: When executing JOG operation by the operation panel

The motor can be operated with the [A][V] keys.

Pressing the [ A] key once rotates the motor by one step in the forward direction. If the key is kept pressing, the motor
rotates in the forward direction continuously.

Pressing the [ V] key once rotates the motor by one step in the reverse direction. If the key is kept pressing, the motor
rotates in the reverse direction continuously.

Speed

JOG operating speed
1 step 1 step

Lessthan 1s 1sor more Time

Key

JOG operation cannot be executed while the FREE input or the STOP input is being ON.

Be sure to execute after turning the signal OFF.

B Teaching function

This is a function that rotates the motor using the operation panel, MEXEQ2, or OPX-2A and sets the present position as
the position (travel amount) of the operation data. When the position (travel amount) is set using teaching function, the
absolute mode will be automatically selected as the operation mode.

Set the operation data for teaching function using the following parameters.
e "JOG operating speed" parameter (ID: 323)

e "JOG acceleration" parameter (ID: 324)

e "Operating torque of JOG operation" parameter (ID: 2081)

e Perform teaching function while the position coordinate is set. Refer to p.133 for setting the position

coordinate.

e Teaching function cannot be executed while the FREE input or the STOP input is being ON.
Be sure to execute after turning the signal OFF.
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5.3 Stop operation

B STOP action

When the STOP input is turned ON while the motor is operating, the

motor stops.

The stopping method is determined by the setting of the "STOP input

action" parameter (ID: 256).

Speed

Motor movement

Other operations

For example, the operation when the "STOP input action" parameter (ID: Time
256) is set to "1: Deceleration stop" is shown in the figure to the right. STOPinput
Related parameter
ID Parameter name Description Setting range Initial value
0: Immediate stop
. . Sets how to stop the motor when the motor is | 1: Deceleration stop
256 | STOP input action stopped by turning the STOP input ON. 2: Immediate stop + current OFF 0
3: Deceleration stop + current OFF
B Software overtravel
The software overtravel is a function that sets the upper and lower limits of Speed
the moving range by the parameter and limits the range of movement.
If the "Software overtravel" parameter (ID: 451) is set to "1: Enable," the Motor movement
motor can be decelerated to a stop by the software limit. .
The operation pattern is shown to the right. f Time
Software limit
Software overtravel is enabled while the position coordinate is set. Refer to the following for setting the
position coordinate.
Related parameters
ID Parameter name Description Setting range |Initial value
Sets whether to enable or disable software overtravel 0: Disable
451 |Software overtravel . . L 1
detection using software limits. 1: Enable
452 | Positive software limit Sets the value of software limit ln the positive direction. +8,388,607
The motor shaft rotates by 0.72° per one step. —8,388,608 to
. . Sets the value of software limit in the negative direction. |+8,388,607 steps
453 |Negative software limit The motor shaft rotates by 0.72° per one step. —8,388,608
5.4 Position coordinate for the driver
The position coordinate is set if one of the following operations is executed:
e Return-to-home operation is executed.
e Position preset is executed.
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5.5

Wrap function

This is a function that resets the command position and the multi-rotation data to 0 whenever the command position
exceeds the value set in the "Wrap setting range" parameter (ID: 456). Since the multi-rotation data is also reset to 0, the
continuous rotating operation in the same direction can be performed.

The command position changes in a range between “0 and a value of (wrap setting value minus 1)

Related parameters

ID Parameter name Description Setting range Initial value

Sets whether to enable or disable the wrap | 0: Disable

function. 1: Enable 0

455 |Wrap setting

Sets the wrap setting range.

456 | Wrap setting range The motor shaft rotates by 0.72° per one step.

1 to 8,388,607 steps 1000

When the "Wrap setting" parameter (ID: 455) is set to "1: Enable," the software overtravel will be disabled. It
will be disabled even when the "Software overtravel" parameter is set to "1: Enable (ID: 451)."

Example of wrap function

Operation examples when positioning operation is performed in the following conditions are shown in the next page.
e Wrap setting: 5000

e Command position: 1250

e Motor/gearhead of the gear ratio 10

In the case of the motor/gearhead of the gear ratio 10, when positioning operation is performed to start at the command
position of 1250 steps on the gearhead output shaft, the movement will be as follows.

~134-

6 Operation in position control mode



Position Operation mode: Incremental Operation mode: Absolute
0 0
1000
A-250
+1000 3750 9— 1250 | 3750 *— 1250
K A+1000
2500 2250 2500
0 250 0
A-2250
/ A-1000 4000
-1000 3750 K &— 1250 | 3750 K *— 1250
2500 2500
0 0
A+4750
/ / 1000
+6000 3750 4 1250 | 3750 4 1250
2500 2250 2500
0 250 0
A-7250
A-6000
/ 4000 \
-6000 3750 \\\\\\\\\-_ ® 1250 | 3750 \\\\\\\\\~——_—”/////;;/ 1250

2500

2500

Other operations

6 Operation in position control mode
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7 BX-compatible mode

The BXII Series has the BX-compatible mode so that users can use it in almost the same connection as the
traditional BX Series.
This part explains about the BX-compatible mode.

Table of contents

1 Descriptions of the BX-compatible
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Descriptions of the BX-compatible mode

1 Descriptions of the BX-compatible mode

1.1 Switching of BX-compatible mode

Switch the control mode to the BX-compatible mode before turning on the power supply. The setting will not

be enabled if the control mode is switched after the power supply is turned on.

B BX-compatible mode (speed control)

->0ON
SW1-4:0N _ | Set SW1-1 to the OFF side and SW1-2 and SW1-4 to the ON side.
SW1-2: ON g When the BX Series is used in the speed control mode, the BXII Series can be used in
| n similar 1/0 conditions or functions as the BX Series with this control mode.
SW1-1: OFF

If the BX Series is used in the speed control mode, set the "Operation selection after stopping" parameter (ID: 2069) to
"1: Servo lock" This generates the holding force when the motor stops.

Related parameter

ID Parameter name Description Setting range Initial value

Uses in the speed control mode.
Operation selection If the holding force is required to generate while the |0: Free (disable servo lock)

2069 after stopping motor stops, set this parameter to "1" to enable the | 1: Servo lock 0
servo lock.
B BX-compatible mode (position control)
>ON
SW1-4:0N _ 7] Set SW1-1, SW1-2, and SW1-4 to the ON side.
SW1-2: ON = g When the BX Series is used in the position control mode, the BXII Series can be used in
:% (] similar 1/0 conditions or functions as the BX Series with this control mode.
SW1-1:0N |
1.2 Operation data
B Operating speed B Torque limit
e Analog setting: 0 r/min or 30 to 3000 r/min e 0t0250%
o Digital setting: 0 to 4000 r/min (Sets the torque limiting value based on the motor

rated torque being 100%.)
B Acceleration/deceleration time

e Analog setting:0.1to 15s
o Digital setting: 0.0 t0 30.0 s

B Analog external setting device - Speed characteristics

e External potentiometer scale - Speed characteristics e External DC voltage - Speed characteristics

(representative values) (representative values)
c c
g 3500 E 3500
= 3000 A = 3000 %
2 / ? /
g 2500 g 2500
& / & /
S 2000 S 2000 //
5 / 3
£ 1500 / g 1500 P v
- / +—
}:E 1000 / E 1000 /
g 500 /’ 5 000 /’
° o
= 0 20 40 60 80 100 = 0 1 2 3 4 5

External potentiometer (scale) External DC voltage (V)
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Descriptions of the BX-compatible mode

1.3 Assignment of 1/O signals

B BX-compatible mode (speed control)

BXII Series BX Series
BX-compatible mode (speed control) Speed control mode
Connector No.| PinNo. | Signal name Function Connector No.| PinNo. | Signal name
1 IN-COMO Input signals common 1 w
(for external power supply)
2 INO cw 2 ccw
3 IN1 ccw 3 Mo
4 IN2 Mo 4 M1
5 IN3 M1 5 M2
N5 6 IN4 M2 6 FREE
7 IN5 FREE 7 BRAKE
8 IN6 BRAKE/ACL *1 CN4 8 IN-COM
9 IN7 Not used (possible to assign)#3 9 H
10 IN8 Not used (possible to assign)*3 10 M
11 IN-COM1 0V (for built-in power supply) 11 L
1 VH 12 ALM
2 VM Analog external setting input 13 BUSY
3 VL 14 ASG
4 OuUTO+ 15 BSG
ALM
5 OouTOo- 16 OUT-COM
6 OUT1+
CN7 BUSY (TLM)/ALP %2
7 OuUT1-
8 OUT2+
Not used (possible to assign)=*3
9 OouT2-
10 ASG Phase A output
11 BSG Phase B output
12 OUT-COM | Common for ASG/BSG

*1 This signal is used as the BRAKE input in normal condition, but it functions as the ACL input if the driver protective function
is activated.

*2 This signal is used as the BUSY output in normal condition, but it functions as the ALP output if the driver protective
function is activated.
The BUSY output can be changed to the TLM output using the parameter.

*3 A signal can be assigned. The functions for INO to IN6, OUTO, and OUT1 cannot be changed.
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Descriptions of the BX-compatible mode

B BX-compatible mode (position control)

BXII Series BX Series
BX-compatible mode (position control) Position control mode
Connector No. | Pin No. Signal name Function Connector No.| PinNo. | Signal name
1 IN-COMO Input signals common 1 START
(for external power supply)
2 INO START 2 HOME-LS
3 IN1 HOME-LS 3 Mo
4 IN2 MO 4 M1
5 IN3 M1 5 M2
NS 6 IN4 M2 6 FREE
7 IN5 FREE 7 BRAKE
8 IN6 BRAKE/ACL *1 CN4 8 IN-COM
9 IN7 Not used (possible to assign)*3 9 H
10 IN8 Not used (possible to assign)#3 10 M
1 IN-COM1 0V (for built-in power supply) 1 L
1 VH 12 ALM
2 VM Analog external setting input 13 BUSY
3 VL 14 ASG
4 OUTO+ 15 BSG
ALM
5 OuUTO— 16 OUT-COM
6 OUT1+
CN7 BUSY (TLM)/ALP %2
7 OUT1—
8 OUT2+
Not used (possible to assign)#*3
9 OouT2—
10 ASG Phase A output
11 BSG Phase B output
12 OUT-COM | Common for ASG/BSG
*1 This signal is used as the BRAKE input in normal condition, but it functions as the ACL input if the driver protective function
is activated.

*2 This signal is used as the BUSY output in normal condition, but it functions as the ALP output if the driver protective
function is activated.
The BUSY output can be changed to the TLM output using the parameter.

*3 A signal can be assigned. The functions for INO to IN6, OUTO, and OUT1 cannot be changed.
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Explanation of I/0 signals

Explanation of I/0 signals

2.1

This chapter explains I/0 signals specific to the BX-compatible mode.

Input signals

CW input, CCW input

These signals are enabled in the BX-compatible mode (speed control).

When the operation data number is selected and the CW input or the CCW input is turned ON, the motor rotates at the
operating speed corresponding to the operation data number selected. When the operation signal having turned ON is
turned OFF, the motor decelerates to a stop.

Turning the CW input ON will rotate the motor in the clockwise direction, and turning the CCW input ON will rotate

the motor in the counterclockwise direction. If the CW and CCW inputs are turned ON simultaneously, the motor will
decelerate to a stop.

“CW (FWD)"and “CCW (RVS)" are displayed on the MEXEQ2.

START input

This signal is enabled in the BX-compatible mode (position control).
This is a signal to start positioning operation.
When the operation data number is selected and the START input is turned ON, an operation will be started.

HOME-LS input

This signal is enabled in the BX-compatible mode (position control). The HOME-LS input is normally closed.
This is an input of the mechanical home sensor in return-to-mechanical home operation.
“HOME-LS (HOMES)"is displayed on the MEXEQ2.

MO to M2 inputs

Desired operation type and operation data number can be selected by a combination of ON-OFF status of the MO to M2
inputs.

Refer to p.144 for details.

Operation data No. M2 M1 MO Speed control Position control
Internal potentiometer, Positioning operation 0,
0 OFF OFF OFF Digitlzl setting 0 Continuot?s oF;)eration 0
1 OFF OFF ON Analog e>.(t.ernal se.tting device, Posit'!oning operatipn 1,
Digital setting 1 Continuous operation 1
2 OFF ON OFF Digital setting 2 Positioning operation 2
3 OFF ON ON Digital setting 3 Positioning operation 3
4 ON OFF OFF Digital setting 4 Positioning operation 4
5 ON OFF ON Digital setting 5 Positioning operation 5
6 ON ON OFF Digital setting 6 Return-to-electrical home operation
7 ON ON ON Digital setting 7 Return-to-mechanical home operation

B FREE input

When the FREE input is turned ON, the motor current is cut off. The motor output shaft can be rotated manually since the
motor holding torque is lost. When an electromagnetic brake motor is used, the electromagnetic brake is also released.

When a load is installed vertically, do not turn the FREE input ON. The motor loses its holding torque, and the
load may fall.
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B BRAKE input/ACL input

The BRAKE input and the ACL input are normally closed.

This signal is used as the BRAKE input in normal condition, but it functions as the ACL input if the driver protective
function is activated.

“BRAKE (STOP)” is displayed on the MEXEQ2.

BRAKE input

When operating the motor, turn the BRAKE input ON. If the same stop operation as the BX Series is required, set the
"STOP input action" parameter (ID: 256) to 2 (Immediate stop + current OFF).

If the BRAKE input is turned OFF while operating the motor, the motor will stop instantaneously. When an electromagnetic
brake motor is used, the electromagnetic brake will hold a load in position.

Related parameter

ID Parameter name Description Setting range Initial value

0: Immediate stop
1: Deceleration stop
Sets how to stop the motor when the STOP input is turned 2: Immediate stop +

256 |STOP input action ON. current OFF 0
3: Deceleration stop +
current OFF
e ACL input
If the driver protective function is activated to generate an alarm, the motor will stop and the ACL output will be turned
OFF.

When turning the ACL input ON (keep it ON for 0.5 seconds or more) and then OFF, the ALM output is turned ON and the
alarm can be reset.

Before resetting an alarm, always remove the cause of the alarm and ensure safety.

Refer to p.165 for alarms.

0.5sormore 0.5 s or more
ON --mmmmmmmm e F
BRAKE input/ACL input OFF ON or OFF © | ACLinput BRAKE input
0.5sor less

ALM output oN
outpu
OFF
A 0

Alarm generation Alarm reset

Some alarms cannot be reset with the ACL input. To reset these alarms, turn off the driver power and turn on

again. Refer to p.166 for details.

2.2 Outputsignals

H ALM output

The ALM output is normally closed.

If the driver protective function is activated to generate an alarm, the motor will stop and the ACL output will be turned
OFF. At the same time, the alarm code is displayed on the operation panel on the driver.

Check the cause of the alarm with the alarm code.

B BUSY output/TLM output/ALP output

This signal is used as the BUSY output in normal condition, but it functions as the ALP output if the driver protective
function is activated. The BUSY output can be changed to the TLM output using the parameter.
“BUSY/TLM (TLC)/ALP”"is displayed on the MEXEQ2.

Related parameter

ID Parameter name Description Setting range |Initial value
Compatible command - . 0: BUSY output
2290 BUSY/TLM output select Switches between the BUSY output and the TLM output. 1:TLM output 0
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e BUSY output

The BUSY output is turned ON during motor operation. It will be turned OFF when the operation is completed.
When the motor has converged in a position of the "END signal range" parameter (ID: 259) against the command position,
the BUSY output is turned OFF.

Related parameter

ID Parameter name Description Setting range | Initial value

Sets an output range that the END output is turned ON.
The motor shaft rotates by 0.72° per one step.

259 |END signal range 1to 100 steps 1

NOTE The ON-OFF status of the BUSY output will be unstable if hunting of the output shaft occurs when the motor
stops.
Itis possible to stably check that the operation was completed since the READY output (operation ready
signal) remains an ON state even if the hunting occurs when the motor stops.
Therefore, for applications that the hunting of the motor output shaft occurs, it is recommended to assign the
READY output to the OUT2 terminal and use it together with the BUSY output.

ALP output

When the CW input or the START input is turned ON (keep it ON for 0.1 seconds or more) and then OFF while an alarm is
present, the ALP output will be output multiple times according to the alarm content. The type of the generated alarm
can be checked by counting the number of times the ALP output has output.

Example: When an alarm of the overvoltage was generated (3 times of ALP output)

Alarm generation

ALM N ‘ll
output OFF

0.1 s or more

0
CW input or START input OFF
0.1sorless 01s  0.1s
ALPoutput OC:: | | | Output complete
Once Twice Three times
Rt @ U TS Descriptions of alarms
for the ALP output
2 Overload
3 Overvoltage
4 Excessive position deviation
5 Overcurrent
6 Overspeed
7 EEPROM error
8 Initial sensor error
9 Undervoltage
10 Other alarms than above

e TLM output

When the motor torque reaches the torque limiting value, the TLC output is turned ON.
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3 Operation

This chapter explains operations specific to the BX-compatible mode (position control).

Extending the operation data, return-to-electrical home operation, and return-to-mechanical home operation in the BX-
compatible mode are explained here. For other operations, refer to the next part.

e BX-compatible mode (speed control): Part 5 “Operation in speed control mode”

e BX-compatible mode (position control): Part 6 “Operation in position control mode”

3.1 Extending the operation data

If the M3 input is assigned to IN7 or IN8, the operation data No.8 to No.15 can be extended

Operation data No.| M3 M2 M1 MO Speed control Position control
Internal potentiometer, Positioning operation 0,
0 OFF | OFF | OFF | OFF DigitZI setting 0 Continum?s or;)eration 0
1 off | off | oFf ON Analog e).(tt.ernal se.tting device, Positioning operatipn 1,
Digital setting 1 Continuous operation 1
2 OFF | OFF ON OFF Digital setting 2 Positioning operation 2
3 OFF | OFF ON ON Digital setting 3 Positioning operation 3
4 OFF ON OFF | OFF Digital setting 4 Positioning operation 4
5 OFF ON OFF ON Digital setting 5 Positioning operation 5
6 OFF ON ON OFF Digital setting 6 Return-to-electrical home operation
7 OFF ON ON ON Digital setting 7 Return-to-mechanical home operation
8 ON OFF | OFF | OFF Digital setting 8 Positioning operation 8
9 ON OFF | OFF ON Digital setting 9 Positioning operation 9
10 ON OFF ON OFF Digital setting 10 Positioning operation 10
11 ON OFF ON ON Digital setting 11 Positioning operation 11
12 ON ON OFF | OFF Digital setting 12 Positioning operation 12
13 ON ON OFF ON Digital setting 13 Positioning operation 13
14 ON ON ON OFF Digital setting 14 Positioning operation 14
15 ON ON ON ON Digital setting 15 Positioning operation 15

B For speed control

The setting method of operating speed and torque limit can be changed using the "Analog speed torque" parameter (ID:
2161).

e Analog setting: Internal potentiometer (SPEED), PAVR-20KZ (sold separately), external DC voltage

o Digital setting: Operation panel, MEXEQ2, OPX-2A (sold separately)

o tion dat When the parameter is 0 When the parameter is 1 When the parameter is 2
eration data
& Operating speed | Torque limit || Operating speed | Torque limit | Operating speed Torque limit
No.O Intgrnal
potentiometer
Digital setting | Digital setting PAVR-20KZ Digital setting || Digital setting Zﬁ:{ef;]glogcz
No.1 External DC
voltage
voltage
No.2 to No.15 Digital setting

e Setting example

e When setting all operation data by the digital setting: Set the "Analog speed torque" parameter to 0.
e When setting the operating speed of the operation data No.0 with the internal potentiometer:
Turn all of the MO to M2 inputs OFF to select the operation data No.0, and set the "Analog speed torque" parameter to 1.

e Related parameter

ID Parameter name Description Setting range |Initial value
Changes the setting method of operating speed and torque 0: Digital
2161 |Analog speed torque limit 1: Analog speed 1
’ 2: Torque
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B For position control

3.2

The operation data No.0 and No.1 can be changed to continuous operation using the "Compatible command - continuous
operation" parameter (ID: 2289).

Selecting the operation data No.6 makes return-to-electrical home operation, and selecting the operation data No.7
makes return-to-mechanical home operation.

Related parameter

ID Parameter name Description Setting range |Initial value
2289 Compatlble comma.nd Sets whether to enable or disable continuous operation. 0: Disable 0
- continuous operation 1: Enable

When the "gP - {"is displayed on the operation panel

If the operation data number is checked immediately when the power supply is input in the position control mode,
"aP - {" will be displayed. In addition, if the operation data number is checked by executing the following operation,
"aP - {" will be displayed.

While return-to-home operation, continuous operation, or JOG operation is being executed

When an alarm was generated and reset

When an operation was stopped by the BRAKE (STOP) input

When the motor excitation was turned off by the FREE input or the S-ON input

When the position preset was executed

Return-to-electrical home operation

The electrical home refers to the motor position effective when the driver power is turned on.
Select the operation data No.6 using the M0 to M2 inputs and turn the START input ON to start return-to-electrical home
operation.

BRAKE i 1 oN
*
input OFF
10 ms
or more
M M2i oN N
0toM2input . 0.6
10 ms 10ms
or more or more
START input*2 OFF
5ms or less
BUSY ©
output OFF

*] Be sure to turn the BRAKE input ON before operating the motor.
*2 Turn the START input ON after setting the operation data with the MO to M2 inputs.
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3.3 Return-to-mechanical home operation

This is an operation in which the reference point of positioning (mechanical home) is detected automatically.

An external sensor is required.

Select the operation data No.7 using the MO to M2 inputs and turn the START input ON to start return-to-mechanical
home operation.

The motor initially rotates in the starting direction set in the "Starting direction of home-seeking" parameter (ID: 357).
When the home sensor is detected, the motor rotates in the backward direction and stops.

Home sensor
(HOME-LS) Load

(1) Operation for detecting sensor

i 74 o

(2) Moves to out of the sensor area to set the home

Sensor
detection Sensor not detected
Mechanical Mechanical

stroke end stroke end

e Install the home sensor just before the stroke end in the detection direction.

e Unless the operating speed is set to the operation data No.7, an alarm of the abnormal operation data will
be generated when the operation is executed.

e Related parameter

ID Parameter name Description Setting range Initial value

0: Negative direction

1: Positive direction !

357 |Starting direction of home-seeking | Sets the starting direction for home detection.

e Operating method

1) Turn the BRAKE input ON.

)
2) Select the operation data No.7 using the M0 to M2 inputs.
3) Turn the START input ON.
4) Return-to-home operation is started.
5) Turn the START input OFF.
6) The motor rotates in the backward direction when detecting the OFF position of the HOME-LS input and it stops when
detecting the ON position of the HOME-LS input.
*3
Motor movement
®
@ 4
BRAKE input*1 OFF
10 ms or more
) ON X®
MO to M2 input OFF No.7
10 ms or moret 10 ms or more
ON
START input+2 ® /—> ®
ON @ (
_J
BUSY/TLM output OFF
N —_—
HOME-LS input

OFF

*1 Be sure to turn the BRAKE input ON before operating the motor.

*2 Turn the START input ON after setting the operation data with the M0 to M2 inputs.

*3 The motor operates according to the operating speed set in the operation data No.7.

*4 The operating speed during reverse operation is 60 r/min. If the operating speed of the operation data No.7 is set to
60 r/min or lower, it will be applied to the operating speed during reverse operation.
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4 Connection example

Connection example

This chapter explains a connection example to replace the BX Series with the BXII Series.

BX-compatible mode (speed control): When the built-in power supply is used

This is a connection example that the power supply is single-phase 100-120 VAC, the speed is
set using an analog external setting device to operate the motor with relays, switches and other

contact switches. The I/O signal in the brackets [ ]is the initial value.
Refer to p.99 for the assignment of I/0 signals.

Connect the thermostat output of the
regeneration resistor to the terminal that
the TH input was assigned by changing the
“IN input function selection” parameter.

— How to change: p.100

Setting of SW1
SW1-4:0ON —10
T
SW1-2:ON —1
A
SW1-1: OFF

*]
*2
*3
*4
*5

J
Driver
Connectmg the . Connecting the motor
regeneration resistor CN1 Main circuit
RG1 Motor connector
R
RG2 CN2 Motor
“dosed” g Creuitbreaker Q) NC brake connector
1 Tspec Cohnnectmg ~ o :_ i
(302°F) the power )
supply N —%——— N Grounding the motor
NC
Grounding the driver PE
LN 1
: CN6 Encoder connector :
1 — . .. CN4 [ .
) 1 | Control circuit 1 Speed setting by
Connecting the data setter D—:— — ! PAVR-20KZ (sold separately)
. - SV i orexternal DC voltage
! CN7 ! CN7
! ' __VH
! 45V Command 1 3
' voltage —f 2 Op
' valve
Connecting input signals | ' Y
IN-COMO 6.6k0 o | - PAVR20KZ ) ﬁ:tern?:)?/coc
- ¥ L , voltage
. INOTCW] ! redi : or lower
= INT[CCW] i+ ! L !
IN2 [Mo] i 1 ! N7 ' RI#3 Connecting output signals
o — — 4 Q- —
IN3[M1] ! ! y: Yo
|~ [ ]: : : I | ( ZE s : : :OUTO [ALM] 45 10 30.0VDC
_ IN4 [MZ]E E : o : : E R‘1_*'3 T 100 mA or less
~ IN5 [FREE]: : : = : ' 1 OUT1 [BUSY (TLM) /ALP]
~ IN6 [BRAKE/ACL] 1 i 1 L
o T _ 8 1
IN7#1 1 ' OUT2 [Not used]*4
= 9 "
IN8 [Not used]*2 1 | | ,
L CN7 '
IN-COM1 ;| | ASG R2x%5
7 10 QR
= ov x 11 1BSG R2x5
. — 11 Oy
' T OUT-COM él__ 4.5t030.0VDC
' 12 Oy T 20 mA or less
. ovJ7 V= —
r— - E | <=— Shielded wire
—_—
1

This is a connection when the TH input is assigned to IN7. The initial value is [Not used].
When assigning a signal to IN8 to use, connect in the same way as INO to IN6.

Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
When assigning a signal to OUT2 to use, connect in the same way as OUTO0 and OUT1.
Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.

~<— Functional earth

7 BX-compatible mode
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Connection example

BX-compatible mode (speed control): When an external power supply is used

This is a connection example that the power supply is single-phase 100-120 VAC, the speed is
set using an analog external setting device to operate the motor with sequence connection of

transistor type. The I/0 signal in the brackets [ ]is the initial value.

Refer to p.99 for the assignment of 1/0 signals.

Connect the thermostat output of the
regeneration resistor to the terminal that

theTH

“IN input function selection” parameter.
— How to change: p.100

input was assigned by changing the

Connecting

regeneration resistor

Driver

the

CN1

Main circuit

R

Normally
closed
150°C
(302 °F)

Circuit breaker
Connecting L

the power
supply N —

[ AR—

Grounding the driver

Motor connector

Setting of SW1
SW1-4: OFF
SW1-2: ON
SW1-1: OFF

Connecting the motor

CN2

Electromagnetic
brake connector

CN3

*]
*2
*3
x4
*5
*6

Motor

Grounding the motor

e L LT T T .
: CN6 Encoder connector :
. ' _ Controlcircuit M 1 Speed setting by
Connecting the data setter [ — ' PAVR-20KZ (sold separately)
o . ! - +5V ' or external DC voltage
Connecting input signals ! o7 | N7
20.4 t0 28.8VDC %2 | ons ' VH
100 mA or more IN-COMO _ ! 6.6 kQ Command
T | 1 T voltage —
INO« v ) EZ"[C_ value =
CW].
C ]. : | oV ! -l- PAVR-20KZ =  External DC
—l\/; INT. oy , voltage 10VDC
L [CCW] | 1 ' or lower
—L [’:/';‘02] ; ! N7 | R4 Connecting output signals
Pt — 4 O
“_ N3 _32::( B 5 Ot OUTOIALW) 45t030.0VDC
t - |4 :
[M”: Ly p ' RIx4 = 100 mA or less
1 1 ' g —
- BRASE ~— &L 1 1OUT1 [BUSY (TLM)/ALP]
T 1Y
—(; N5} 1 ! s o -
[FREE] 1 1, : OUT2 [Not used]*5
—L ING ! | | 9
[BRAKE/ACL] | 1+ 1 :
T
E CN7 : ASG R2+%6
o 10 O
IN7#1 ) 11 —Q‘ x 11 1BSG  R2#6
— — 11 OF— —
S I [ 45t030.0VDC
1 ! 2 O '_T_'OUT'COM T 20 mAorless
10
IN8 [Not used]*3 . OVYB : = -
Q11 _‘g ! 1 | =— Shielded wire
. o
' ov —
o N 1

This is a connection when the TH input is assigned to IN7. The initial value is [Not used].
Turn on the external power supply before turning on the driver main power supply.
When assigning a signal to IN8 to use, connect in the same way as INO to IN6.

Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
When assigning a signal to OUT2 to use, connect in the same way as OUT0 and OUT1.
Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.

~<— Functional earth
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Connection example

BX-compatible mode (position control): When the built-in power supply is used

This is a connection example that the power supply is single-phase 100-120 VAC, the torque
limiting function is set using an analog external setting device to operate the motor with relays,
switches and other contact switches. The I/0 signal in the brackets [ 1is the initial value. Refer to

p.99 for the assignment of 1/0 signals.

Connect the thermostat output of the
regeneration resistor to the terminal that
the TH input was assigned by changing the
“IN input function selection” parameter.

— How to change: p.100

Setting of SW1

SW1-4:ON —0
T 1
SW1-2: ON —1
s |

SW1-1: ON

Driver
Connectmg the . L. Connecting the motor
regeneration resistor CN1 Main circuit
Motor connector
R o2 | Motor
Ngror?:cljly Circuit breaker kE)IeT(tromagnettic
Connectin rake connector
] ook the owegr L—%—] o3 | BB
supply N —S%——— rounding the motor
Grounding the driver g
LN 1
: CN6 Encoder connector :
’ : | Control circuit N4 | 1 Torque limit setting by the
Connecting the data setter D—:— ' PAVR-20KZ (sold separately) or
h — +5V \  external DC voltage
! CN7 ! CN7
1 ' VH
. +5V Command 1 UM
1 voltage — 2 T O
! value 3 1 V0L 3 0O
- . 1 1
Connecting /0 signals . Y 1 PAVR-20KZ Y rternalDC
IN—COMo: L : voltage 10VDC
= |
_ INO [START] - : ﬂZ l<:_ : or lower
. INT [HOME-LS] 1 1 ! !
IN2 [MO] ' ! CN74 (r: _ R13 Connecting output signals
. IN3 [M1] ! §z=( A |1 1 OUTO [ALM]
_ IN4[M2] ! ) - 5 o) T R L 45t0300vDC
[ ]::: 6 ¢::: — 100 mA or less
IN5 [FREE] | 1, OUT1 [BUSY (TLM) /ALP:
_ [ ]: : : - ¢: . [ (TLM) 1
. IN6 [BRAKE/ACL] 1 1 1 s (:). =
L 1
IN7#1 1 1 1 6)I OUT2 [Not used]*4
. 9 "
IN8 [Not used]*2 1 | | ,
IN-COM1 ! ! 1 CN7 ' AsG R2%5
q7 10 Y
1 : oV 1 | 1BSG R2#5
' ~N— n Q= =———1 451t030.0VDC
! O 1 OUT-COM T 20mAorless
1 12 O T
. OVYB V= —
r— - E | =— Shielded wire
——

*1 This is a connection when the TH input is assigned to IN7. The initial value is [Not used].
*2 When assigning a signal to IN8 to use, connect in the same way as INO to IN6.

*3 Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
x4 When assigning a signal to OUT2 to use, connect in the same way as OUTO and OUT1.
*5 Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.

-l- ~— Functional earth
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~149-



Connection example

BX-compatible mode (position control): When the external power supply is used

This is a connection example that the power supply is single-phase 100-120 VAC, the torque
limiting function is set using an analog external setting device to operate the motor with
sequence connection of transistor type. The I/O signal in the brackets [ ]is the initial value.

Refer to p.99 for the assignment of 1/0 signals.

Connect the thermostat output of the

regeneration resistor to the terminal that
the TH input was assigned by changing the
“IN input function selection” parameter.

— How to change: p.100

Connecting the

regeneration resistor

Driver

CN1 Main circuit

R

CN2

Normally
closed
150°C
(302 °F)

Circuit breaker
Connecting L

the power
supply N —S———

[ AR—

Grounding the driver

Motor connector

Electromagnetic
brake connector

CN3

Setting of SW1
SW1-4: OFF
SW1-2: ON
SW1-1: ON

Connecting the motor

Connecting input signals
20.4t0 28.8VDC 2

... CN4
Control circuit

Encoder connector f

+5Vi

Motor

Grounding the motor

Torque limit setting by

PAVR-20KZ (sold separately)
or external DC voltage

CN7

*]
*2
*3
x4
*5
*6

This is a connection when the TH signal is assigned to IN7. The initial value is [Not used].
Turn on the external power supply before turning on the driver main power supply.
When assigning a signal to IN8 to use, connect in the same way as INO to IN6.

Connect a current-limiting resistor R1 according to the power supply voltage used so that the current will not exceed 100 mA.
When assigning a signal to OUT2 to use, connect in the same way as OUT0 and OUT1.
Connect a current-limiting resistor R2 according to the power supply voltage used so that the current will not exceed 20 mA.

100 mA or more IN-COMO _ Command
T S — voltage —
INO+ | l(_ value
START] 1
C ]. : ov 1 )—:- External DC
—k/; INT , voltage 10 VDC
L [HOME-LS] s | 1 or lower
_L “:/"\‘02]5 . N7 : R1%4 Connecting output signals
L — 4 Qro——
- IN3 .} y=CF = Q4L OUTO[ALMI 45030.0VDC
M1 1 R1#4 —— 100 mA or less
—L IN4: ! — 6 Qi
M2]! ! 11 OUTT [BUSY (TLM)/ALP]
n 1
—(; IN5} ! PN I
[FREE]: ! : OUT2 [Not used]*5
- ING ! ! 9 ¢
[BRAKE/ACL] | ! :
‘(_l CNTO V. ASG R2+6
o I
N7+ | x AL IBSG R2+6
\ — T —
hd 1 OUT-COM 4r_ 4.5t030.0VDC
12 Or T 20 mA or less
IN8 [Not d]*3
[Not used] ovJ7 : L .
! I i =— Shielded wire
' v
1

-l- <— Functional earth
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8 How to use MEXEO2

This part explains how to set and edit parameters and data with the support software MEXEQ2.

Table of contents
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4.4 Warning monitor 157
4.5 Waveform monitor 158
4.6 Test operation 159
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Starting MEXE02

1 Starting MEXEO2

1. Connect a driver with a PC in which the MEXEQ2 has been installed.
1) Start the MEXEO2.
2) Connect a driver and a PC with the communication cable for support software (sold separately).
3) Turn on the driver power.

2. Set the communication port.
1) Click [Setting of the communication...] from the [Communication] ' Communication Tool Window Help

menu. I Setting of the communication... I
Data reading(Product->PC) Cirl+R
2) Select “ORIENTAL MOTOR/Virtual COM Port” to click [OK]. Setting of the Communication >
Serial Port
COMS : ORIENTAL MOTORMitual COM Port ~

Conc

3. Select the product.
1) Click the [New] icon in the toolbar.

Select “BX2!

Four control modes are available in the BXII Series.

Select according to the control mode you have used.

e Speed control mode: BX2 Std. (Speed)

e Position control mode: BX2 Std. (Position)

o BX-compatible mode (speed control): BX2 Std. (Compat.BX B e
Speed) -

e BX-compatible mode (position control): BX2 Std. (Compat.BX
Position)

Product automatic selection

MotoriActuator

Select from history

Product Series  Product Name{Mode) Motor/Actuator
B2 BX2 Sd. {Postion)
BLH BLH RS-485 Communic: stion Type [C]

=

-152—- 8 How to use MEXE02



Setting the operation data

2 Setting the operation data

Click "Operation data”in TreeView. & MEXEO2 English Edition - [New | BX2 Std. (Speed)]

The operation data edit window appears. @ Fle fdt Move View Communication Tool Window

NFd e 29 e[ Q4<

= E_XZ Std. (Speed) Cperation data
Operating 5
#0
#1
H2
W MEXEO2 English Edition - [New | BX2 Std. (Speed)] - [m| X
e File Edit Move View Communication Jool Window Help - &8 X
¥r -~ =i ” I~ ird | & =
Ded| Sl e [dall dAld 8 6 Rkl € -
(=8 E_XZ Std. (Speed) Operation data
" Operating speed [r/min] | Torque limit [%] | Acceleration time [s] | Deceleration time [s]
- Parameter #0 0 250 0.100 0.100
- 1/0 #1 0 250 0100 0.100
- Meter 2 0 250 0100 0100
. Operation
. Analog adjust #3 0 250 0.100 0.100
. Alarm He 0 250 0.100 0.100
-~ Waring #5 0 250 0.100 0.100
- Coordinates
HE 0 250 0.100 0.100
- Common
.. |0 function[lnput] H o 250 0100 0.100
- /0 function[Qutput] #3 0 250 0.100 0.100
# 0 250 0100 0.100
0 250 0.100 0.100
0 250 0.100 0.100
0 250 0.100 0.100
0 250 0100 0.100
Operation 0 250 0.100 0.100
34 Remote operation 0 250 0.100 0.100

Monitor

m Status, /0 monitor
% Internal /O manitor
ﬁ Alarm monitor

.ﬂ Warning monitor
E Waveform menitor

Test

&5 /0 test

Serial Port = COM5 : ORIENTAL MOTOR MNirtual COM Part

B Data entry
The background color of a cell is initially white. When the value in the cell is changed, the color of the cell changes to

yellow.
The color of characters in the cell is initially blue. When the value in the cell is changed, the color of characters changes to
black.
e Entering a numeric value
Click a desired cell, and enter a value using the keyboard. #0 1000 H 250
# 0 250
e Selecting a value from a pull-down menu
Double-clicking a desired cell displays a pull-down menu. Select a Analog speed torque Analog speed »
desired value from the pull-down menu. Analog acceleration deceleration | Digtal
Panel editing mode Torgue

Moving a cursor over a cell to be input the data can check the description, the setting range, and the update timing.

Refer to the operating manual of the MEXEQ2 for how to use such as data editing method and others.
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Setting the parameters

3 Setting the parameters

1. The data edit window opens.

2. Click the parameter to be edited in TreeView.
The parameter edit window appears.

W MEXEQ2 English Edition - [New | BX2 Std. (Speed)]

W File Edit Move View

NSl S| %

Communication Tool Window Help

Do e ldall <Al g

[=- BX2 5td. (Speed)
E| Data
Operation data
E| Parameter

Analog adjust
o Mlam

Operation data 140 Mator  Operation

Position loop gain [Hz]

Speed loop gain [Hz]

Speed loop integral time constant [ms]

Speed fitter [ms]

Maoving average time [ms]

Fitter selection

% MEXED2 English Edition - [Mew1 | BX2 Std. (Speed)]
ﬂ File Edit Move View Communication Tool Window Help

DA E9 e A4 dAd4 02

@ HpFALIR © ~

- BX2 Std. (Speed)
E| Data
¢ l.Operation data
EI Parameter

Pl

- Operation

.. Analog adjust

... Mlam
Waming

- Coordinates

- Common

.. /0 function[Input ]
1/0 function[Output]

Operation data /0 Motor  Operation Analog adjust Mlam  Waming Coordinates  Common  1/0 function[input] 170 function[Qutput]

Position loop gain [Hz]

Speed loop gain [Hz]

Speed loop integral time constant [ms]

Speed filtter [ms]

Moving average time [ms]

_._.ggg,_.

Fiter selection

Operation

{03 Remote operation

Monitor

m Status, /0 monitor
% Internal /O monitor
@ Alarm monitor

2 Warning monitor
[~ :
2 Waveform menitor

Test

& 1/0 test

Serial Port = COM5 : QRIENTAL MOTOR Airtual COM Part

Refer to the operating manual of the MEXEOQ2 for how to edit the data and others.

3. Write the data to the driver after editing.
Click "Data writing" in the toolbar.

LG
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4 Monitor

Monitor

The motor operating status, alarm condition, and 1/0 signals can be monitored.
In the waveform monitor, the motor operating speed and /0 signal switching status can be checked in a waveform

format.

This section explains using the screen of the speed control mode as an example.

4.1 Status, I/0 monitor

The motor operating status of the BXII Series, ON-OFF status of I/0, and setting values of the analog setting devices can

be checked.
1. Start "Status, I/0 mon

itor" using either of the following methods.

Starting from the toolbar: Click the [Status, I/0 monitor] icon
Starting from the shortcut button: Click [Status, I/O monitor]

@m ﬂ ﬁ ﬂ Or m Status, /O monitor

2. Click "Start the Status, I/0 monitor."
The status, I/0 monitor starts.

EB) New” | BX2 Std, (Speed) - Status, 1/Q menitor X

Start the Status, 1/0 monitor

Actual Speed(Motar) ]

Actual Speed(Gear) frimin]

Actul Torque 2]

Operation Number | )| Lo

o The ON-OFF status is indicated as follows.
INPUT OUTPUT

. e Here Indication Energized state
Oz CJout2

Hi ON (green) Conductive state
Oms A I

i OFF (white) Non-conductive state
Analog Input

External Voltage:

VM.Command Speed frimin] M

Internal Potentiometer

SPEED:Command Speed [rimin]

ACC:Acceleration Is]

DEC Deceleration Is]

3. To exit the monitor, unselect "Start the Status, I/O monitor."
e Status monitor
Item Description

Actual Speed (Motor)

Monitors the detected speed of the motor.

Actual Speed (Gearhead)

Monitors the detected speed converted by the set gear ratio.

Actual Torque

Monitors the output torque of the motor.
(Indicates a ratio based on the rated torque being 100% as a load factor.)

Operation Number

Monitors the operation data number presently selected.

e Indication items vary depending on the control mode.

e |/O monitor

Item

Description

INPUT Monitors each ON-OFF status of the assigned input signals.

OUTPUT Monitors each ON-OFF status of the assigned output signals.

e Analog input

Item Description
External Voltage Monitors the rotation speeds and the voltage set with the external potentiometer or external DC voltage.
Internal Monitors the rotation speed set with the internal potentiometer (SPEED) and the time set with the
Potentiometer acceleration time potentiometer (ACC) and deceleration time potentiometer (DEC).

# The torque limiting value is monitored when the “Analog speed torque” parameter (ID: 2161) is set to “2: Torque.”
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Monitor

4.2 Internal I/0 monitor

All /0 signals of the BXII Series can be monitored. (Including signals not assigned to I/0)

1. Start the "Internal I/0 monitor" using either of the following methods.
Starting from the toolbar: Click the “Internal I/0 monitor”icon
Starting from the shortcut button: Click “Internal /0 monitor”

@ﬂ ﬁ ﬂ Or &) Internal 110 monitor

2. Click "Start the Internal I/0 monitor."
The internal I/O monitor starts.

B New1” | BX2 Std. (Speed) - Intemal 1/ menitor x

The ON-OFF status is indicated as follows.

ouTPUT ... q
@ Fen Omo [JFree [ am Indication Internal Slgnal status
Orvs Om M son Owne
HE Bt e ON (green) Active state
& =M Eva
He Lzse OFF (white) Non-active state

3. To exit the monitor, unselect "Start the Internal I/O monitor."

4.3 Alarm monitor

Alarm information of the BXII Series can be monitored.

1. Start the "Alarm monitor" using either of the following methods.
Starting from the toolbar: Click the “Alarm monitor”icon
Starting from the shortcut button: Click “Alarm monitor”

m m@ﬁ ﬂ Or @ Alarm manitor

The window of the alarm monitor appears.

2. Click "Start the alarm monitor."
The alarm monitor starts.

@ Mew1™ | BX2 Std. (Speed) - Alarm monitor X
Start the alarm monitor.
Product Name(Mode) ‘ BX2 Std. (Speed) ‘
Alarm Condition ‘DD:Narm not present ‘
Alarm Reset
Alam history
Code | Mlarm message Cause
#1 70 * Data of different directions was linked in
n linked-motion operation
H2 70 Abnomal operation data + Five or more operation data were linked.
3 w0 Abnomal opertion data + Positioning operation of the operating speed 0
r/min was performed.
H 70 Abnomal operation data
Ho 70 Abnomal operation data
HE 70 Abnormal operation data Measure
H7 00 Alam not present (Check the operation data.
H3 00 Alam not present
H3 00 Alarm not present
H10 00 Alam not present
[T 1 i
Export of records Update Clear the alarm record.

3. To exit the monitor, unselect "Start the alarm monitor."

NOTE Data cannot be written to the driver from the MEXEOQ2 during operation.
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Monitor

4.4 Warning monitor

Warning information of the BXII Series can be monitored.

1. Start the "Warning monitor" using either of the following methods.
Starting from the toolbar: Click the [Warning monitor] icon
Starting from the shortcut button: Click [Warning monitor]

m m @ﬂ Or ..ﬁWarning menitor

The window of the warning monitor appears.

2. Click "Start the warning monitor."
The warning monitor starts.

_ﬂ New1* | BX2 Std. (Speed) - Warning monitor X
\Warning Condition ‘DD'Waming niot present
Waming history
Code | The waming message Cause
#l 0 F
H2 00 ‘Waming not present
o<} 00 ‘Waming not present
H 00 ‘Waming not present
HH 00 ‘Waming not present
HE 00 ‘Waming not present Measure
H7 00 ‘Waming not present
H3 00 ‘Waming not present
H3 00 ‘Waming not present
H10 00 ‘Waming not present
[T 1 i

Update Clear the warning record

3. To exit the monitor, unselect "Start the warning monitor.
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Monitor

4.5 Waveform monitor

The motor speed or the status of 1/0 signals can be checked in a waveform format.

1. Start the "Waveform monitor" using either of the following methods.
Starting from the toolbar: Click the [Waveform monitor] icon
Starting from the shortcut button: Click [Waveform monitor]

H:I m ﬂ _@ Or EWaveform manitor

The window of the waveform monitor appears.
2. Click "Start Waveform Monitor."
The buttons on the window are enabled, allowing you to prepare for measurement of the waveform monitor.

& New1 | BX2 Std. (Speed) - Waveform monitor X

Start Waveform Monitor @ @
CH1 .
Pos. | actual Speed v

A Scale 2000 ~ | rmin/ div

v
se| Offset 1] H| rimin "la

CH2 .
Actual Torque ~

Scale 50 ~ | % Idiv

Dffset ] =

CH3 .

TRIGGER: CH=CH1 LEVEL=2000 rimin EDGE= ¥
TIME SCALE=500 ms/div

Trigger
Level Edge

CH34 o Measurs Drag target
Scale |1/2 ~|div Oat {?_ = |
Signal name Oav CH1 ~

:‘ CH CH1 v OA

¥ Mode |AUTO ~ OV

e [=] a =]
Pos. [K] < >0 @ = ‘i'; ‘ﬁ'

® 0 © O

Sets the Pos (trigger position), Level, CH, Mode, and Edge (detection condition) that are used when a waveform is
measured. For "CH," only those CHs displayed on (7) can be used.

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

3 | Sets the measurement time range (width).

Sets the display method for CH3 to CH4.
4 |Scale: Selects the display size from 1/1 (100%), 1/2 (50%), or 1/4 (25%).
Signal name: Shows or hides the signal name.

Shows or hides measures for measurement. Also, selects the CH to be measured.

Measurement results are drawn in this area.

5
6 | Shows or hides each CH.
7
8

Copies the waveform presently shown to the clipboard.

9 |Saves the waveform presently shown to an external file.

10 |Reads the setting for measurement from "Favorites."

11 |The setting for measurement can be saved as "Favorites."

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

13 |Inverts the display of measured signal.

Selects the signal to be measured.
14 |CH1, CH2: Command speed, Actual speed, Actual torque, Main Power Internal DC Volt.
CH3, CH4:1/0 signals

15 |Selects a display scale for signals. Using this in combination with (6 can zoom in on signals.

16 | Adds the set offset value to the signal display. Using this in combination with @5 can zoom in on signals.
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3. Click "Run"

Monitor

Waveform measurement starts.

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

5. To exit the waveform monitor, unselect "Start Waveform monitor."

4.6 Test operation

B Remote operation

A motor can be operated using the MEXEQ2. The motor operation can be checked before connecting to a host controller.
Also, the teaching function of the operation data can be performed in the position control mode. (Teaching, remote

operation)

e Speed control mode

1. Start the "Remote operation" using either of the following methods.
Starting from the toolbar: Click the “Remote operation”icon
Starting from the shortcut button: Click “Remote operation”

@ EHRELAR D o Drercorsin

The window of the remote operation appears.

2. Click "Start the remote operation.”

@ New1* | BX2 Std. (Speed) - Remote operation X

Start the remote operation.

Driver Status
Actual Speed(Motor)

Actual Speed(Gear)
Actual Torgue

Alarm Cendition

INPUT QUTPUT
—

[] FRee ] ALm
[ 0] omin Osop [ move
—
Alarm Reset

00:Alamm not present

JOG Operation

“ 4 =

JOG operation
<4 |« = + (>
Type of button Description
A Operates continuously in the negative direction at the JOG operating speed.
< Operates continuously in the negative direction at the speed of one-tenth of the JOG operating
speed.
> Operates continuously in the positive direction at the speed of one-tenth of the JOG operating
speed.
2 Operates continuously in the positive direction at the JOG operating speed.
| - Not used.

3. To end the operation, unselect "Start the remote operation.’
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e Position control mode

1. Start the "Teaching, remote operation" using either of the following methods.
Starting from the toolbar: Click the “Teaching, remote operation”icon
Starting from the shortcut button: Click “Teaching, remote operation”

@ m m ﬂ _ﬁ ﬂ ‘ @ Or :; Teaching, remote operation

The window of the teaching, remote operation appears.

2. Click "Start the teaching remote operation.
Positioning operation or return-to-home operation can be executed.

I¥ New1 | BX2 Std. (Position) - Teaching, remote operation X

I Start the teaching remote operation. I

Driver Status
Command Position(CPOS) [ e il el
[ FReE [JALM
Actual Position [ e @ son [Jmove
[ stor
Actual Speed(Motor) [ 0] oming
Alarm Condition Alarm Reset
|DD'Narm not present |
Operation parameter
(Operation Data # 0 k& Positioning mode Incremental
Posttion [step] 0|
Speed [r/min] 0|
Start i Torgue limit [%] 250
Acceleration [s] 0.100]
Deceleration [s 0.100]
Heme Operation
Teaching
Operation Data # 0 5
Pasition Set Reflecting on the driver.
Absolute ~
< 4 - | + > JOG operation buttons
Minimum Distance 1 | Istep]
Megative soft limit Home Posttive soft limit
T _—
Pesition Preset
Preset Preset
(CPOS-T) (CPOS+1)
Position preset
Initialize Both |Il'l|lat8 initizlize Initialize
Teaching function
Type of button Description
< Operates continuously in the negative direction at the JOG operating speed.
<4 Operates continuously in the negative direction at the speed of one-tenth of the JOG operating speed.
> Operates continuously in the positive direction at the speed of one-tenth of the JOG operating speed.
| 2 Operates continuously in the positive direction at the JOG operating speed.
+ Moves a minimum travel amount in the positive direction.
— Moves a minimum travel amount in the negative direction.
| Stops the operation immediately.

The position at which the motor has moved in JOG operation can be transferred to the operation data.

3. To end the operation, unselect "Start the teaching remote operation.”
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4.7 1/0 test

The I/0 signals of D-1/0 can be tested.
Input signals can be monitored, and output signals can forcibly be turned ON or OFF to check the connection with a host
controller.

1. Start the "I/O test" using either of the following methods.
Starting from the toolbar: Click the “I/O test” icon.
Starting from the shortcut button: Click “I/O test.”

\fli%di:ﬁﬂ\ Or  #5U0test

The window of the I/O test appears.
2. Click "Start I/O Test."

&5 New1 | BX2 Std. (Speed) - 1/0 test X
Pt

Start /0 Test

140

INPUT QUTPUT
im0 mne [JouTo
1 Jout
& nz [Joutz

Analog Input
External Voltage

w )

e Output signals can forcibly be turned ON or OFF with I/0 test. Therefore, other devices connected to the applicable

product may operate. Before operation, check the condition of the surrounding area to ensure safety.

e Remote operation (teaching, remote operation) and I/O test cannot be executed at the same time.

3. To end the test, unselect "Start I/0O Test."
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9 Inspection,
troubleshooting and
remedial actions

This part explains how to perform the periodical inspection and how to check and take remedial actions when a
problem occurs.

Table of contents
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Maintenance and inspection

1

Maintenance and inspection

1.1

1.2

1.3

Inspection

It is recommended that periodic inspections would 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.

e Conduct the insulation resistance measurement or dielectric strength test separately on 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.

e The driver uses semiconductor elements, so be extremely careful when handling them. Static electricity
may damage the driver.

e Do not conduct the insulation resistance measurement or dielectric strength test on an encoder itself.
Doing so may damage the encoder.

Inspection item

e Are the mounting screws of the motor/gearhead loose?

e Are there any abnormal noises in the motor bearings (ball bearings)?

e Are there any abnormal noises in the bearing (ball bearing) and gear meshing parts of the gearhead?
e Is the motor/gearhead output shaft misaligned with the load shaft?

o Are there any scratches, signs of stress or loose driver connections in the cable?

e Are the openings in the driver blocked?

e Are any of the mounting screws or main power input unit of the driver loose?

e Are there any strange smells or appearances within the driver?

Warranty

Check on the Oriental Motor Website for the product warranty.

Disposal

Dispose the product correctly in accordance with laws and regulations, or instructions of local governments.

~164—
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Alarms, warnings

2.1

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 are generated (warning
functions).

Alarms

If an alarm is generated, the ALM output is turned OFF to stop the motor. At the same time, the alarm code is displayed on
the operation panel. The alarm code can also be checked using the MEXEOQ2 or the OPX-2A.

Alarm reset

Before resetting an alarm, always remove the cause of the alarm and ensure safety, and perform one of the reset
operations specified below.

e Turn the ALM-RST input from ON to OFF. (It is enabled at the OFF edge of the input.)

e Execute the alarm reset in the monitor mode of the operation panel.

e Execute an alarm reset using the MEXEO2 or OPX-2A.

e Turn on the power again.

¢ Continuing the operation without removing the cause of the alarm may cause damage to equipment.

e Some alarms cannot be reset by other than turning on the power again. Check the table on and after the
next page.

e Wait at least 30 seconds after turning off the power before turning it back on again.

When an alarm is reset by the ALM-RST input

When resetting an alarm with the ALM-RST input, turn the operation signal OFF and remove the cause of the alarm before
turning the ALM-RST input ON (keep it ON for 10 ms or more) and then OFF. The ALM-RST input is disabled while the
operation signal is being ON. The figure shows an example when the operation signal is the FWD input.

)Stop
Motor movement cw cw
Electromagnetic Hold
brake* Release
FWD i N
input OFF
10 ms or more 10 ms or more
ON
ALM-RST input
OFF
10 ms or less
ALM N
output OFF

* The electromagnetic brake will hold the motor shaft at the moment an alarm is generated.

Display on the operation panel when resetting an alarm

When an alarm is reset with the ALM-RST input, AL [1f] is displayed on the operation panel. If the operation is resumed as
it is, the display of A [f] will not be cleared. When changing from the display of A [1f], change the display item using
[AT[V]keys.

Alarm history

Up to 10 generated alarms are saved in the non-volatile memory in order of the latest to oldest. Alarm history stored in
the non-volatile memory can be read and cleared when any of the following items is performed.

e Clear the alarm history in the monitor mode of the operation panel.

e Read and clear the alarm history using the MEXEO2 or OPX-2A.
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Hm Alarm lists

Reset by

G Alarm type Cause Remedial action the ALM- f.\/lot’or
code . excitationx1
RST input
e When the motor was in an excitation
state, the deviation between the
comrpand position and actual o Decrease the load.
. . position at the motor output shaft - .
) ¢ | Excessive position - e Reconsider the operating .
AL 1O deviation exceeded the value set in the conditions such as the Possible
“Excessive position deviation alarm” . S
parameter acceleration/deceleration time.
e Aload is large or the acceleration/
deceleration time is too short.
o Check whether the wiring
between the driver and motor is
damaged.
Excessive current was flown through | e If the alarm cannot be cleared
AL |Overcurrent the driver due to ground fault, etc. even when the power supply is
turn off and on again, contact
your nearest Oriental Motor sales
office. Not
e The power supply voltage exceeded ) possible
approximately 120% of the rated ¢ Checkthe voltage of the main
voltage power supply.
e Aload éxceedin the allowable ¢ Ifthe alarm is generated during
AL 22 |Overvoltage o 9t operation, decrease a load
gravitational capacity of the motor . ;
was driven or sudden starting/ orincrease the_: acceleration/
stopping of a large inertia was deceleration time. . .
performed. e Connect the regeneration resistor.
The power supply voltage dropped ° gzsvcekri}:;\;?;tage of the main
; o . .
AL 258 |Undervoltage \l?sllgw:pproxmately 60% of the rated | Check the wiring of the power Possible
ge. supply cable. Excitation
The encoder line of the motor was off
AL 28 |sensorerror disconnected. Check the connection between the
Or the encoder connector was come  |driver and the motor.
off. Not
The power line of the motor was possible
Al 2d Main circuit output | disconnected. Check the connection between the
errors2 Or the motor power connector was driver and the motor.
come off.
e Aload exceeding the rated torque
was applied to the motor for e Decrease the load.
T approximately five seconds or more. | e Reconsider the operating
AL 30 |Overload e The motor was started in a state conditions such as the
where the motor temperature was acceleration/deceleration time. .
low. Possible
The rotation speed of the motor : E:cc(;iasijetrhfhleoz?)érating
L 31 haf i I -
AL 3 ! |Overspeed (;lzj:)gt:-;rsnﬂ t exceeded approximately conditions such as the
’ acceleration/deceleration time.
e Initialize all parameters.
« Stored data was damaged o If the alarm cannot be cleared
AL Y ! |EEPROM error e Data became no longer writable or even when the power supply is
readable turn off and on again, contact
’ your nearest Oriental Motor sales Not
office. possible
The encoder line of the motor was
AL Y43 | initial sensor error disconnected before the main power |Check the connection between the
L

supply was turned on. Or the encoder
connector was come off.

driver and the motor.

*1 When an alarm generates, the motor operates as follows.
Excitation off: When an alarm is generated, the motor current will be cut off and the motor will lose its holding torque. In the case of
the electromagnetic brake motor, the electromagnetic brake automatically holds the position.
Excitation on: Even when an alarm is generated, the motor current will not be cut off and the motor excitation state will be continued.
*2 This alarm is not generated when the torque limiting value is set to less than 250%.
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Alarm il Motor
Alarm type Cause Remedial action the ALM- N
code . excitation=*1
RST input
The main power supply was turned on
AL YE |Alarm initial drive=3 | when an operation signal was being | Turn the operation signal OFF. Possible
ON.
e Check the connection for the
e The regeneration resistor is not thermostat output and the TH
input of the regeneration resistor.
connected properly. o The power consumption of the Excitation
. * The regeneration I’ES.IStOI.’ was regeneration resistor exceeds off
Regeneration overheated extraordinarily. ) Not
RLG ! > - . the allowable level. Reconsider .
resistor overheat e The main power supply of the driver the load condition and operating possible
was turned on before the external condition
power supply for input signals was e Turnon tHe external power supply
turned on. for input signals before turning
on the main power supply.
In single-motion operation, check if
" " the position of operation data (travel
When the ?oftware overtravel amount) exceeds the software limit.
5 parameter is enabled, the motor shaft ) ) . .
ALE T |Software overtravel position (travel amount) reached the In linked-motion operation, check if
set value of the software limit the position of operation data (travel
’ amount) as the linked result exceeds
the software limit.
e Operation data of different
directions was linked in linked-
motion operation. Possible Excitation
e The operation data was linked five on
data or more.
Abnormal operation e Positioning operation of the
AL 0 operating speed 0 r/min was Check the operation data.

data

performed.

e Positioning operation was
performed at the operating speed 0
r/min for the operation data No.7.
BX-compatible mode (Position
control)

*1 When an alarm is generated, the motor operates as follows.
Excitation off: When an alarm is generated, the motor current will be cut off and the motor will lose its holding torque. In the case of
the electromagnetic brake motor, the electromagnetic brake automatically holds the position.
Excitation on: Even when an alarm is generated, the motor current will not be cut off and the motor excitation state will be continued.
*3 This alarm is generated when the “Alarm initial drive” function was set to enable.
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2.2 Warnings

If a warning is generated, the WNG output is turned ON. The motor will continue to operate.
Once the cause of the warning is removed, the WNG output will be turned OFF automatically.

B Warning list

Warning . . .
W. R |
code arning type Cause emedial action
e When the motor was in an excitation state,
the deviation between the command position
Excessive position and actual position at the motor output shaft
Ya il deviation P exceeded the value set in the “Excessive position | Check the load condition.
deviation warning” parameter.
e Aload is large or the acceleration/deceleration
time is too short.
e The power supply voltage exceeded the value .
set in the “Overvoltage warning” parameter. ° i}:ec:( the voltage of the main power
U o Aload exceeding the allowable gravitational PP . .
Ya22 |Overvoltage . ; o If this alarm is generated during
capacity of the motor was driven or sudden operation. check the load condition
starting/stopping of a large inertia was P 4 . - '
performed. e Connect the regeneration resistor.
Al ing the val inthe" | .
Ya3 |Overload an exceed"mg the value setin the "Over oad Check the load condition.
warning level” parameter was applied.
Operation When an operation signal is being ON, the function
Yabc pr%hibited mode was changed from the test mode to other | Turn the operation signal OFF.

mode.

B Warning history

Up to 10 generated warnings are saved in the RAM in order of the latest to oldest. The warning history saved in the RAM
can be read and cleared when any of the following items is performed.

o Clear the warning history in the monitor mode of the operation panel.
e Read and clear the warning history using the MEXEO2 or the OPX-2A.

The warning history is cleared when the driver power is turned off.
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Troubleshooting and remedial actions

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 properly, refer to the contents provided in this chapter and take appropriate action.
If the problem persists, contact your nearest Oriental Motor sales office.

Phenomenon

Possible cause

Remedial action

The motor does not operate.

The power supply is not connected
properly.

Check the connection between the driver and
power supply.

Both the FWD input and RVS input are
being OFF.

Both the FWD input and RVS input are
being ON.

Turn either the FWD input or RVS input ON.

An alarm is present.

An alarm is generated due to a protective function
being triggered. Refer to p.166 to reset the alarm.

A load exceeding the setting of the
torque limiting value is being applied.

If the setting of the torque limiting value is low,
the motor may not start operating. Set the torque
limiting value with providing a margin of 20% or
more as a guide.

The motor rotates in the direction

opposite to the specified direction.

The FWD input and RVS input are
connected wrongly or otherwise not
connected correctly.

Check the connection of the FWD input and RVS
input. The motor rotates in the clockwise direction
when the FWD input is ON, and rotates in the
counterclockwise direction when the RVS input is
ON.

The gear ratio that the gearhead
output shaft rotates in the opposite
direction against the motor rotation
direction is used. (Refer to p.110 for
the rotation direction of the gearhead
output shaft)

Accordingly, reverse the FWD input and RVS input
operations.

A motor- hollow shaft flat gearhead is
used.

e With a motor-hollow shaft flat gearhead, the
rotation direction of the gearhead output
shaft is opposite of the motor output shaft.
Accordingly, reverse the FWD input and RVS
input operations.

e Check the direction from which the gearhead
is viewed. With a motor-hollow shaft flat
gearhead, the rotating direction of the
gearhead changes according to the direction in
which the gearhead is viewed.

e Motor operation is unstable.
e Motor vibration is too large.

The motor and gearhead output shaft
is misaligned with a load shaft.

Check the coupling condition of the motor and
gearhead output shaft and the load shaft.

Effect of electrical noise.

Check the operation only with the motor, driver

and other external equipment required for

operation. If an effect of noise has been confirmed,

implement the following countermeasures:

» Move the motor and driver farther away from
noise generation sources.

- Reconsider the wiring.

« Change the signal cable to a shielded cable.

- Install ferrite cores.

e Check the alarm message when the alarm is generated.

e The I/0O signals can be monitored using the operation panel, MEXEQ2, or OPX-2A. Use when checking the
wiring condition of the 1/0 signals and others.
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10 Appendix

This part explains cables and peripheral equipment (sold separately) used in combination with the products in
addition to the regulations and standards.
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Specifications

1 Specifications

1.1 Specifications
The value in a state where the gearhead is not combined is described in each specification for the "rated torque,’
"maximum instantaneous torque,”and "rated speed." Refer to “5.3 Lists of combinations” on p.16 for the motor model
name.
e 30W,60W
Model Motor BXM230 BXM460
Driver BXSD30-A2 |  BXSD30-C2 BXSD60-A2 |  BXSD60-C2
Rated output power (Continuous) 30w 60 W
Single-phase Single-phase
Rated voltage Single-phase 200-240 VAC Single-phase 200-240 VAC
9 100-120 VAC Three-phase 100-120 VAC Three-phase
200-240 VAC 200-240 VAC
Power | Permissible voltage range -15to +10%
supply | Rated frequency 50/60 Hz
input | Permissible frequency range +5%
. . ) . Single-phase: 0.8 A . _ . Single-phase: 1.4 A
Rated input current Single-phase: 1.4 A Three-phase: 0.5 A Single-phase: 2.2 A Three-phase: 0.7 A
. . . ) . Single-phase: 2.2 A . . . Single-phase: 3.0 A
Maximum input current Single-phase: 4.0 A Three-phase: 13 A Single-phase: 5.5 A Three-phase: 1.9 A
Rated torque 0.1 N-m (14.2 oz-in) 0.2 N-m (28 0z-in)
Maximum instantaneous torque 0.2 N-m (28 0z-in) 0.4 N-m (56 0z-in)
Rated speed 3000 r/min
e 120W, 200 W
Model Motor BXM5120 BXM6200
Driver BXSD120-A2 | BXSD120-C2 BXSD200-A2 | BXSD200-C2
Rated output power (Continuous) 120 W 200W
Single-phase Single-phase
Rated voltage Single-phase 200-240 VAC Single-phase 200-240 VAC
9 100-120 VAC Three-phase 100-120 VAC Three-phase
200-240 VAC 200-240 VAC
Power | Permissible voltage range -15t0 +10%
supply | Rated frequency 50/60 Hz
input | Permissible frequency range +5%
. . ) . Single-phase: 2.3 A . . . Single-phase: 2.8 A
Rated input current Single-phase: 3.7 A Three-phase: 1.1 A Single-phase: 4.7 A Three-phase: 1.7 A
. . . . . Single-phase: 5.5 A | .. ) . Single-phase: 7.1 A
Maximum input current Single-phase: 9.8 A Three-phase: 3.4 A Single-phase: 11.3 A Three-phase: 4.5 A
Rated torque 0.4 N-m (56 oz-in) 0.65 N-m (92 oz-in)
Maximum instantaneous torque 0.8 N'm (113 oz-in) 1.3 N:m (184 oz-in)
Rated speed 3000 r/min
-172-
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e 400 W
Model Motor BXM6400
Driver BXSD400-C2
Rated output power (Continuous) 400 W
Single-phase
200-240 VAC
Rated voltage Three-phase
200-240 VAC
Power | Permissible voltage range -15to +10%
supply | Rated frequency 50/60 Hz
input | Permissible frequency range +5%
Rated input current ?;g::g:;:: ;‘ ; :
Maximum input current S.}I:ilee:g:;::.::f:

Rated torque 1.3 N:m (184 oz-in)
Maximum instantaneous torque 2.6 N-m (360 oz-in)
Rated speed 3000 r/min
1.2 General specifications
Motor Driver
Ambient 0to +50 °C [+32 to 122°F] (non-freezing)
0 to +50 °C [+32 to +122 °F] (non-freezing) 0 to +40 °C [+32 to +104°F] when drivers of 200 W
temperature .
type or 400 W type are installed closely
Ambient
o ) .
Sy 85% or less (non-condensing)

Operating Altitude

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

environment | s rrounding

No corrosive gas, dust or oil. Cannot be used in radioactive materials, magnetic field, vacuum or other

atmosphere | special environment. (For details about installation locations, refer to p.22.)
Not subject to continuous vibrations or excessive impact.
Vibration In conformance with JIS C 60068-2-6 "Sine-wave vibration test method"
Frequency range: 10 to 55 Hz, Pulsating amplitude: 0.15 mm (0.006 in.),
Sweep direction: 3 directions (X, Y, Z), Number of sweeps: 20 times
Ambient —20 to +60 °C [-4 to +140 °F] (non-freezing) —25t0 +70 °C[-13 to +158 °F] (non-freezing)
temperature
Storage r
environment ﬁm::s;; 85% or less (non-condensing)
Shipping =
e Altitude Up to 3000 m (10000 ft.) above sea level
Surrounding | No corrosive gas, dust, water or oil. Cannot be used in radioactive materials, magnetic field, vacuum or
atmosphere | other special environment.

Degree of protection

IP54 (Excluding the mounting surface of the round

shaft type and the connector part) P20
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Regulations and standards

2

Regulations and standards

2.1

2.2

UL Standards, CSA Standards

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

CE Marking

This product is affixed with the marks under the following directives/regulations.

Low Voltage Directive

Installation conditions

Motor Driver
Overvoltage category I I
Pollution degree 3 2
Degree of protection P54 1P20

Protection against electric shock

Class I equipment

* Excluding the mounting surface of the round shaft type and the connector part.

e This product cannot be used in IT power distribution systems.

e 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.

Isolate the motor cable, power supply cable and other drive cables from the encoder cable and signal cables
(CN5 to CN7) by means of double insulation.

Use a circuit breaker conforming to EN or IEC Standards.

Overload protection characteristics

L]
200 Overload protection 1
activation line |

£
= 1

o)
E 1
;; 1

S 100 [ T
|
|
|
|
L
0

5 Operating time [s]

The driver is provided with the electronic motor overload protection, but is not provided with the thermal

retention function and the speed sensitive function.
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e The driver is not provided with the ground fault protection. Wire the product in accordance with “Wiring

example having considered ground fault protection.” Also observe the followings.

e Earth leakage breaker: Rated current 15 A, rated sensitivity current 30 mA
e 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).

e Fault loop impedance

Driver power supply specifications

Fault loop impedance

Single-phase 100-120V 500 Q
Single-phase 200-240V 1000 O
Three-phase 200-240 VAC (Delta connection)

Three-phase 200-240 VAC (Star connection) 577 Q

e Wiring example having considered ground fault protection
Single-phase 100-120V, Single-phase 200-240 VAC

e TN power distribution systems

D L(LT)
Earth leakage
breaker Driver
) N(L2)
PE
— Grounding
e TT power distribution systems
O ) L(LT)
( Earth leakage )
N breaker Driver
—0 ON(L2)
a
| o
Faultloop | | , e
[ )
Grounding — "— Grounding
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Three-phase 200-240V

e TN power distribution systems

Lk Z'>_( LT

) Earth leakage O——O L2

breaker Driver

’\i f)—()L3

O PE

Grounding™— 7~ T

e TT power distribution systems

) L1

) L2
Driver

JL3

. —(iPE
_____________ R

Grounding — Fault loop “—— Grounding

B EMC Directive
Refer to“3 Conformity to the EMC” on p.177 for details about conformity.

B RoHS Directive

This product does not contain the substances exceeding the restriction values.
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Conformity to the EMC

Conformity to the EMC

Effective measures must be taken against the EMI that the motor and driver may give to adjacent controlsystem
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 motor and driver to be compliant
with the EMC.

Oriental Motor conducts EMC testing on its motors and driver in accordance with "Example of installation and wiring" on
p.178.

The user is responsible for ensuring the machine’s compliance with the EMC, based on the installation and wiring
explained below.

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

Connecting a mains filter

Install a mains filter in the AC input line in order to prevent the noise generated within the driver from propagating
outside via the power line. For a mains filter, use the products as shown in the table, or an equivalent.

Single-phase 100-120 VAC
Manufacturer Single-phase 200-240 VAC Three-phase 200-240 VAC
Soshin Electric Co., Ltd. HF2010A-UPF HF3010C-SZA, NFU3010C-Z1
Schaffner EMC FN2070-10-06 FN3025HP-10-71

Overvoltage category Il applies to mains filters.

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

Use cable clamps and other means to secure the input and output cables firmly to the surface of the enclosure.
Connect the ground terminal of the mains filter to the grounding point, using as thick and short wire as possible.

Do not place the AC input cable (AWG18 to 14: 0.75 to 2.0 mm?) parallel with the mains-filter output cable (AWG18 to
14:0.75 to 2.0 mm?). Parallel placement will reduce mains filter effectiveness if the enclosure’s internal noise is directly
coupled to the power supply cable by means of stray capacitance.

Connecting the external power supply

Use an external power supply conforming to the EMC. Use a shielded cable for wiring the external power supply over the
shortest possible distance. Refer to “Wiring of the power supply cable” for how to ground the shielded cable.“Wiring of
the power supply cable”

Grounding method

The cable used to ground the motor, driver, mains filter and power supply cable (shielded cable) must be as thick and
short as possible so that no potential difference is generated among the grounding points. Choose a large, thick and
uniformly conductive surface for the grounding point. Refer to the p.37 for how to ground.

Wiring of the power supply cable

Use a shielded cable of AWG18 to 14 (0.75 to 2.0 mm”) in diameter for the power supply cable and keep it as short as
possible. Strip a part of the shielded cable and ground the stripped part using a metal cable clamp that contacts the
stripped cable around its entire circumference, or use a drain wire to make the ground connection.

Connect both ends (mains filter side and power supply side) of the Shielded cable
shielded cable to the grounding points so that no potential difference
is generated between grounds.

Cable clamp
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Conformity to the EMC

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 product, use mains filters or CR circuits to suppress
surges generated by them.

e Keep cables as short as possible without coiling and bundling extra lengths.

e Wire the power lines such as the motor cable and power cable away from the signal cables by providing a minimum
clearance of 100 mm (3.94 in.) between them. If they have to cross, cross them at a right angle. Place the AC input cable
and output cable of a mains filter separately from each other.

e When extending the wiring distance between the motor and the driver, use the connection cable (for extension) which
is sold separately.

e The EMC testing is conducted using the Oriental Motor connection cable.

B Example of installation and wiring
The figure shown below is the standard type.

Motor
Regeneration Re ; f
) generation resistor
— resistor lead wires
— [0.3 m (0.98 ft.)] Data setter
OPX-2A
[N
Grounding =
Only for
BXM6200 and Encoder |:|
BXM6400 cable
(T 1)
Motor cable | | L ©00 Cable  [|nput signal cable
Required [— clamp  [[2'm (6.6 ft)]
Connection cable % ? §
{I:I JGrounding
Grounding = .
Only for Q Connection cable ))
BXM230,
BXM460 and BXM5120
Cable External potentiometer
\ = clamp cable [2 m (6.6 ft.)]*
AC power supply \. et &:ﬁ% l€@)>
L ] 3
N Power supply cable = Mains :% g = External
PE [2m (6.6 ft)]* | filter ) 3 Grounding potentiometer
] PAVR-20KZ
= Grounding J J=- Grounding
Grounding = Grounding

Ground plate (aluminum plate)

J=-Grounding
* Shielded cable

B Precautions about static electricity

Static electricity may cause the driver to malfunction or suffer damage.

Be sure to ground the product in order to prevent electric shock or product damage by static electricity.

Except when operating the driver front panel, do not come near or touch the driver while the driver power is supplied.
Use an insulated screwdriver to change the switches on the driver.
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4 Cable and peripheral equipment
(sold separately)

B Cable
Connection cable or
flexible connection cable
Driver
Motor

00
0o

Connection cable (for extension) or
flexible connection cable (for extension)

=0
A

-

e Connection cable

To connect a motor and a driver, always use the dedicated connection cable.
Both connection cables and flexible connection cables are a set of two cables consisting a cable for motor and a cable for

encoder.
Model
Length - - -
Connection cable Flexible connection cable

0.3m (1.0 ft) CCO003SBF2 -

1.3 m (4.3 ft) CCO13SBF2 CCO13SBR2
23 m(7.5ft) CCO023SBF2 CC023SBR2
3.3m(10.8 ft) CCO033SBF2 CC033SBR2
53m(17.4ft) CC053SBF2 CC053SBR2
7.3 m (24.0 ft.) CC073SBF2 CC073SBR2
10.3m (33.8 ft.) CC103SBF2 CC103SBR2
15.3 m (50.2 ft.) CC153SBF2 CC153SBR2
20.3 m (66.6 ft.) CC203SBF2 CC203SBR2
30.3m (994 ft.) CC303SBF2 CC303SBR2

e Connection cable (for extension)

This cable is used to extend the wiring distance between the motor and the driver. The wiring distance can be extended
to a maximum of 30.3 m (99.4 ft.).
Both connection cables and flexible connection cables are a set of two cables consisting a cable for motor and a cable for

encoder.
Model
Length - - -
Connection cable Flexible connection cable
1m@3.3ft) CCO1SBF CCO1SBR
2m (6.6 ft.) CCO2SBF CCO2SBR
3m (9.8ft) CCO3SBF CCO3SBR
5m (16.4ft.) CCO5SBF CCO5SBR
7m (23.0ft.) CCO7SBF CCO7SBR
10 m (32.8 ft.) CC10SBF CC10SBR
15 m (49.2 ft.) CC15SBF CC15SBR
20 m (65.6 ft.) CC20SBF CC20SBR
30 m (98.4 ft.) CC30SBF CC30SBR
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Regeneration resistor

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 the regeneration resistor.

Model: EPRC-400P (for 30 W, 60 W, 120 W)
RGB100 (for 200 W, 400 W)

DIN rail mounting plate

When mounting the driver to a DIN rail, use the DIN rail mounting plate.
Use a DIN rail 35 mm (1.38 in.) wide.

Model: MADP02

External potentiometer
The operating speed of the motor can be set externally. The torque limiting value can also be set.

Model: PAVR-20KZ
PAVR2-20K

Data setter
The data setter lets you set data and parameters with ease and also functions as a monitor.

Model: OPX-2A

Communication cable for support software

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

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

You can check couplings and mounting brackets on the Oriental Motor Website.
Visit our website for details.
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Unauthorized reproduction or copying of all or part of this manual is prohibited.

If a new copy is required to replace an original manual that has been damaged or lost, please contact your nearest Oriental
Motor branch or sales office.

Oriental Motor shall not be liable whatsoever for any problems relating to industrial property rights arising from use of any
information, circuit, equipment or device provided or referenced in this manual.

e Characteristics, specifications and dimensions are subject to change without notice.

e While we make every effort to offer accurate information in the manual, we welcome your input. Should you find unclear
descriptions, errors or omissions, please contact the nearest office.

Orientalmotor is a registered trademark or trademark of Oriental Motor Co., Ltd., in Japan and other countries.

Other product names and company names mentioned in this manual may be registered trademarks or trademarks of their
respective companies and are hereby acknowledged. The third-party products mentioned in this manual are recommended
products, and references to their names shall not be construed as any form of performance guarantee. Oriental Motor is not
liable whatsoever for the performance of these third-party products.

© Copyright ORIENTAL MOTOR CO., LTD. 2020

Published in March 2025

« Please contact your nearest Oriental Motor office for further information.

ORIENTAL MOTOR U.S.A. CORP.
Technical Support Tel:800-468-3982
8:30am EST to 5:00pm PST (M-F)

ORIENTAL MOTOR (EUROPA) GmbH
Schiessstral3e 44, 40549 Dusseldorf, Germany
Technical Support Tel:00 800/22 55 66 22

ORIENTAL MOTOR (UK) LTD.
Blythe Valley Business Park,
Central Blvd Blythe Valley Park,
Solihull B90 8AG, United Kingdom
Tel:+44-1926-671220

ORIENTAL MOTOR (FRANCE) SARL
Tel:+33-147 86 97 50

ORIENTAL MOTOR ITALIA s.r.l.
Tel:+39-02-93906347

ORIENTAL MOTOR ASIA PACIFIC PTE. LTD.
Singapore
Tel:1800-842-0280

ORIENTAL MOTOR (MALAYSIA) SDN. BHD.

Tel:1800-806-161

ORIENTAL MOTOR (THAILAND) CO., LTD.
Tel:1800-888-881

ORIENTAL MOTOR (INDIA) PVT. LTD.
Tel:1800-120-1995 (For English)
1800-121-4149 (For Hindi)

TAIWAN ORIENTAL MOTOR CO., LTD.
Tel:0800-060708

SHANGHAI ORIENTAL MOTOR CO., LTD.
Tel:400-820-6516

INA ORIENTAL MOTOR CO., LTD.
Korea
Tel:080-777-2042

ORIENTAL MOTOR CO., LTD.
4-8-1 Higashiueno, Taito-ku, Tokyo
110-8536 Japan
Tel:+81-3-6744-0361
www.orientalmotor.co.jp/ja
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