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Thank you for purchasing an Oriental Motor product.

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

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

B 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 manual has been designed and manufactured to be incorporated in general industrial
equipment. Do not use for any other purpose. For the power supply, use a DC power supply with reinforced insulation
on its primary and secondary sides. Oriental Motor Co., Ltd. is not responsible for any damage caused through failure to
observe this warning.

Operating manuals for the product

Operating manuals for the BLH Series RS-485 communication type are listed below.
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 Manual number
Driver BLH Series RS-485 communication type OPERATING MANUAL (this document) HP-5113
BLHM Motor OPERATING MANUAL HM-5238
Motor BLHM Electromagnetic Brake Motor OPERATING MANUAL HM-5258




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.

é WA RN I N G Handling the product without observing the instructions that accompany a "WARNING" symbol may
result in serious injury or death.

C CAUTI 0 N 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.

Explanation of graphic symbols ®

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

/AWARNING

O

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 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. Damage to equipment may result.

e Do not use a motor in vertical drive such as elevating equipment. When the driver protective function is activated, the motor will stop
operating. The moving part may fall, leading to 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.

o Do not disassemble or modify the driver. Doing so may cause injury or damage to equipment. Refer all such internal inspections and
repairs to the branch or sales office from which you purchased the product.

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, injury or damage to equipment.

e Use a motor and driver only in the specified combination. Failure to do so may result in fire or damage to equipment.

o If the driver protective function was activated, remove the cause before resetting the protective function. Continuing the operation
without removing the cause of the problem may cause malfunction of the motor, leading to injury or damage to equipment.

o Install the driver in an enclosure. Failure to do so may result in injury.

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

e Connect the cables securely according to the wiring example. Failure to do so may result in fire or damage to equipment.

o Be sure to observe the specified cable sizes. Failure to do so may result in fire or damage to equipment.

o For the driver power supply, use a DC power supply with reinforced insulation on its primary and secondary sides. Failure to do so
may result in electric shock.

o If the motor is operated by turning on and off the power supply, turn off the driver power in the event of a power failure. Otherwise,
the motor may suddenly start when the power is restored, causing injury or damage to equipment.

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

ACAUTION

e Do not use the driver beyond the specifications. Doing so may result in fire, injury or damage to equipment.

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

o Keep the area around the driver free of combustible materials. Failure to do so may result in fire or a skin burn(s).

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

e Do not shut off the negative side of the power supply. Also, make sure that the wiring for the power supply does not disconnect. This
may result in damage to equipment.

e Securely install the driver to the mounting plate. Inappropriate installation may cause the driver to detach and fall, resulting in injury
or damage to equipment.

e 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.

o Pay enough attention to safe operation when starting and stopping the motor by switching ON-OFF of the power supply. Failure to
do so may result in injury or damage to equipment.

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

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

o Before turning on the power to the driver, make sure to turn all input signals of the driver to OFF. Otherwise, the motor may suddenly
start when the power is on, leading to injury or damage to equipment.
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3 Precautions for use

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

Use a driver and motor only in the specified combination.
Refer to "4.4 Products possible to combine" on p.8 for combinations of the driver and motor.

® Notes for continuous regeneration operation
When regeneration operation is continuously performed, check the following conditions are satisfied before use.
e Set the value of the "Deceleration mode selection" parameter to "Deceleration stop 3."
e Use a power supply that can sufficiently allow the regenerative power.

Do not perform gravitational operation (vertical drive) because a load may fall.

® Do not conduct the insulation resistance measurement or the dielectric strength test with the motor and
driver connected.
Conducting the insulation resistance measurement or the dielectric strength test with the motor and driver connected
may result in damage to the product.

@ Note on power ON/OFF using a mechanical contact
When turning on or off the power supply using a mechanical contact (breaker, electromagnetic switch, relay, etc.), do so
only the positive side (+) of the power supply using the mechanical contact.
Turning on or off the positive side (+) and the negative side (-) of the power supply simultaneously using a mechanical
contact may cause damage to the control circuit or peripheral equipment.
Refer to p.12 for details.

® Note on connecting a power supply whose positive terminal is grounded
The driver’s USB connector is not electrically insulated. When grounding the positive terminal of the power supply, do
not connect any equipment (PC, etc.) whose negative terminal is grounded. Doing so may cause the driver and these
equipment to short, damaging both.

® Noise elimination measures
Refer to p.20 for the noise elimination measures.

® Notes when saving the 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 5
seconds after the completion of writing the data. Doing so may abort writing the data and cause an EEPROM error alarm
to generate.
The non-volatile memory can be rewritten approximately 100,000 times.

® 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.

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

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

@ Sliding noise of electromagnetic brake

Sliding noise of the brake disk for the electromagnetic brake motor may be generated during operation.
Itis no functional problem.
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Preparation

4.1

4.2

4.3

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

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.
Refer to "4.4 Products possible to combine" for combinations of the driver and motor.
[[] Driver 1 unit

[] Instructions and Precautions for Safe Use......1 copy

How to identify the product model

BLH2D 30-K R @ | Driver type BLH2D: BLH Series driver
@® @ O ®

(2 | Output power 15:15W 30:30W 50:50W
(3 | Power supply voltage K:24VDC
@

R: RS-485 communication type D: Digital setting type Blank: Analog setting type

Information about nameplate

BRUSHLESS MOTOR DRIVER
MODEL[ |«— Driver model

Driver specifications

Serial number =] ] NIESTOR Manufacturing date
ORIENTAL MOTOR CO. LTD. ¥
TOKYO 110-8536 JAPAN BRE
MADE IN JAPAN '
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4.4 Products possible to combine

Products with which the drivers can be combined are listed below.
Verify the driver model and the motor model against the model name described on the nameplate of the product.
Motor model columns in the table below describes part of the motor model name.
For details about the motor, refer to the operating manual of the motor.

Applicable motor | Output power Driver model Motor model Cable set model
15W BLH2D15-KR BLHMO15 LHS003CC
BLHM Motor 30W BLH2D30-KR BLHM230 or
50W BLH2D50-KR BLHMA450 LHS010CC
® Cable set (Each cable can be purchased separately.)
e |/O signal cable ... 1pc e Power supply cable............. 1pc

& =

Length Cable set model 1/0 signal cable Power supply cable
300 mm (11.8in.) LHS003CC LHOO3C3 LHO03C1
1000 mm (39.4in.) LHSO010CC LHO10C3 LHO10C1
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4.5 Names and functions of parts

This section explains the name and function for each part of the driver.

<l

Motor connector (CN3) —

N0

OO0

=

St

7o
Q 3
- %S@L&
TERM. 1D
‘ ‘ =l

O
\ CNl PWR/A

n

—— Termination resistor switch (TERM.)

Address number setting switch (ID)

O

nuuuu

nuuuu

one |:| CDAT O U CNA

Power supply connector (CN1) J

LED (PWR/ALM)

1/0 signal connector (CN2)

I— USB connector (CN4)
RS-485 communication connector (CN5)

LED (C-DAT/C-ERR)

—— RS-485 communication connector (CN6)

Name Sign Description
Power supply connector CN1 Connects the power supply cable.
1/0 signal connector CN2 Connects the 1/0 signal cable to connect with an external control device.
Motor connector CN3 Connects the motor cable.
USB connector CN4 Connects a PC in which the MEXEOQ2 has been installed.
- CN5 Connects a communication cable to connect with an external control device.
RS-485 communication connector R X R R .
CN6 Or connect to a different driver with a daisy chain.
This LED is lit in green while the power is supplied.
PWR/ALM | If an alarm is generated, this LED will blink in red.
If information is generated, it will blink in orange.
LED This LED is lit in green when the driver communicates with the master station
C-DAT | properly via RS-485 communication.
C-ERR | This LED is lit in red when an error occurs in communication with the master station
via RS-485 communication.
Address number setting switch D Sets the add.ress number when used via RS-485 communication.
Factory setting: 1 (Oto F)
Termination resistor switch TERM. Sets the termination resistor (120 QQ) of RS-485 communication.

Factory setting: OFF (OFF: Disabled, ON: Enabled)




Installation

5 Installation

5.1 Installation location

The driver is designed and manufactured to be incorporated in equipment.
Install it in a well-ventilated location that provides easy access for inspection. The location must also satisfy the following
conditions:

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

e Operating ambient temperature: 0 to +50°C [+32 to 122 °F] (non-freezing)

e Operating ambient humidity: 85% or less (non-condensing)

Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid
Area not exposed to direct sun

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

Area free of excessive salt

e Area not subject to splashing water (rain, water droplets), oil (oil droplets) or other liquids
e Area not subject to continuous vibration or excessive shocks

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

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

5.2 Installing the driver

H Installation direction

The driver is designed on the basis of heat radiation by air convection and heat conduction to an enclosure.
When installing the driver in an enclosure, be sure to use the mounting holes on the driver, and install it in a vertical
direction or horizontal direction.

@ Vertical installation ® Horizontal installation
Horizontal direction:
50 mm (1.97in.) or more e Drivers can be installed as shown
1 Horizontal direction: in the figure below.
U_[E U_[E .20 mm (0.79 in.) or more When using the USB cable for
il il T communication, install them with
m mm taking the cable outlet position
é é ELH ij E%H ij Vertical direction: into account.
net ety S o Lo
v : 79i0) ey J bl e
{ { or more & = = =
] ]
é é ﬂ O ﬂ O
ol | oo dloo ¢
gV o Wi o0 I ke & )

Both the vertical installation and
the horizontal installation are
available.

B Installation method

Install the driver onto an appropriate flat metal plate having excellent vibration resistance and heat conductivity.
Using the mounting holes or notches of the driver, secure it with two screws (M3: not included) so that there is no gap
between the driver and metal plate.

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

o |f 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.
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6 Connection

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

6.1 Connecting the motor and driver (CN3)

Insert the motor cable connector into the motor connector (CN3) on the driver.

When extending the motor cable, use a connection cable (sold separately).
The maximum extension distance including the cable length of the motor itself should be 2 m (6.6 ft.).

e Firmly insert the connector in position. Insecure connector connection may cause malfunction or damage to the

motor or driver.

e Be sure to insert and pull out the connector while holding the connectors part. Do not apply any force in a direction
other than the direction of inserting and pulling out the connector. Applying improper force may cause damage to
the connector and driver.

CN3 pin assignment

Viewed from the direction of an arrow N iq
in the right figure 4
] = -
— D
——— | I
§ g0
4 0
[l s il
6]
-
{
. et

e Housing 43645-0800 (molex)
o Terminal AWG22, 24: 43030-0001 (molex)
AWG26: 43030-0004 (molex)

Pin No. | Lead wire colors | Lead wire size
1 Gray (Black)
Purple AWG22

Blue

Yellow

Green

Orange AWG26
Red

Brown (White)

X |IN[oaojun|pd|lwW|N

* The color in parentheses ( ) indicates the 15 W type.
For lead wire type, all lead wire sizes are AWG22 (15W: AWG24).

11
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6.2 Connecting the power supply (CN1)

Insert the power supply cable connector into the power supply connector (CN1) on the driver.
Lead wire size: AWG22 (0.3 mm?)

e When connecting, pay attention to the polarity of the power supply. Connection with incorrect polarity may cause

damage to the driver.
e Do not wire the power supply cable of the driver in the same cable duct with other power lines or motor cables.

e When turning on the power again or inserting/pulling out the motor cable connector, turn off the power and wait
for at least 5 seconds before doing so.

CN1 pin assignment

Pin No. | Lead wire color | Lead wire size  Viewed from the direction of an

—
1 Red arrow in the right figure
c AWG22 %

2 Black

+
24VDC£10% X

Housing: 43645-0200 (molex)
Terminal: 43030-0001 (molex)

-
Note on power ON/OFF using a mechanical contact
e When turning on or off the power supply using a mechanical ——
contact (breaker, electromagnetic switch, relay, etc.), do so only J@
the positive side (+) of the power supply using the mechanical
contact. A F)
DC power supply X 2
epover PR
Do not turn on or off the positive side (+) and the negative side (-) of the power supply simultaneously or
shut off only the negative side (-) of the power supply.
The main circuit and the control circuit in the driver are connected to the same ground. So the input current
of the main circuit flows round into the control circuit when the power supply is turned on or off, causing
damage to the control circuit or peripheral equipment.
\_ J
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6.3 Connecting the 1/0 signals (CN2)

Insert the connector of the I/0 signal cable into the I/0 signal connector (CN2) on the driver.
Lead wire size: AWG26 (0.14 mm?)

CN2 pin assignment

Viewed from the direction of an arrow in the right figure —> ]

"
[

][] [N ]
A [ [=]E]

Housing: PHDR-12VS (JST)

Terminal: SPHD-001T-P0.5 (JST) T

L

V)

NO
0o ooooao
0o ooooao

,_ll_l
- - Initial assi
Pin No. Lead wire | Terminal | Initia ‘a55|gnment Besalstian
color name signal* ]
12 - - - Not connected.
These signals are used to operate the motor.
n Black D-INO START/STOP The motor rotates according to the acceleration time when both the START/
STOP input and RUN/BRAKE input are turned ON. If the START/STOP input is
10 White D-INT RUN/BRAKE turned OFF, the motor stops according to the deceleration time. If the RUN/
BRAKE input is turned OFF, the motor stops instantaneously.
This signal is used to change the motor rotation direction.
2 Gray D-IN2 FWD/REV The motor rotates in the forward direction when the signal is turned ON. %2
8 Light blue | D-IN3 Mo This signal is used to select the operation data number.
This signal is used to reset the alarm.
/ Purple D-IN4 ALM-RST (The alarm will be reset at the ON edge of the input.)
6 Blue VH
5 Green ™ External analog | These signals are used when the rotation speed is externally set using an
setting device*3 | external analog setting device (external potentiometer or external DC voltage).
4 Yellow VL
3 Orange GND GND 1/0 signals common
2 Red D-OUTO SPEED-OUT 30 pulses are output while the motor output shaft makes one revolution.
1 Brown D-OUT1 ALM-B This is a signal to output an alarm status.

It is turned OFF when an alarm is generated. (Normally closed)

*] These signals are assigned at the time of shipment. Functions for the pin Nos. 1, 2,and 7 to 11 can be changed using the

MEXEO2 or RS-485 communication.
%2 The rotation direction of the output shaft varies depending on the gear ratio of the gearhead.

The rotation direction can be changed by setting of the "Motor rotation direction" parameter.
*3  If the "External setting method" parameter is changed, the rotation speed and torque limiting value can be set with the

PWM signal input.
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6.4 Driver 1/0O circuit

B Input signals circuit
Input signals of the driver are C-MOS inputs.

The signal state represents "ON: 0 to 0.5V (L level)" and "OFF: 4 to 5V (H level)."

® External control device outputisa5V
C-MOS output

Driver internal circuit

+5V

+5V 10 kQ

C-MOS C-MOS

Input signal R

L.
GND T
470v 47

® Switch connection

Driver internal circuit

+5V

10 kQQ
C-MOS

Switch

R

Tc
47ov

Input signal

GND

® Changing the logic level setting of input signals

The logic level setting for input terminals D-INO to D-IN4 can be changed using the MEXEOQ2 or RS-485 communication.

Refer to p.60 for details.

@ External control device output is an

open-collector output

Open
collector

Input signal

Driver internal circuit

+5V

10 kQ2
C-MOS

R

GND

Yo
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B Output signals circuit

Output signals of the driver are transistor open-collector outputs. The signal state represents a state of "ON: Carrying
current" or "OFF: Not carrying current” for the internal transistor rather than the voltage level of the signal.

ON voltage: 0.5 VDC maximum

External power supply: 4.5 to 26.4 VDC, 10 mA or less

4.5t026.4VDC
Driver internal circuit

_D:SE g Output signal J—
| &+

ov ov

* Recommended resistance value when a current limiting resistor R is connected:
For 24VDC: 2.7 kQ to 4.7 kQ) (1 W)
For 5VDC: 560 Q to 820 Q2 (0.25 W)

@ Changing the logic level setting of output signals
The logic level setting for output terminals D-OUTO0 and D-OUT1 can be changed using the MEXEQ2 or RS-485
communication.
However, if the SPEED-OUT output is assigned, it cannot be changed.
Refer to p.60 for details.

e Be sure to suppress a current flowing to the output circuit to 10 mA or less.
Connect a current limiting resistor R externally if the current exceeds this specified value.
If the driver is used without connecting a current-limiting resistor, it will be damaged.

e When a relay (inductive load) is connected, provide a control measure for
the fly-back voltage against the relay by connecting a diode. Or use a relay R
with built-in flywheel diode.

Inductive load

/N Flywheel diode

Output signal

B Timing chart when power is input

. ON
Main power supply OFF

1.0 sorless
. ON
Output signal OFF Signal is output
1.0 s or more
Input signal OFF Input enabled

15
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6.5 Connecting external analog setting devices

Using an external potentiometer (sold separately), external DC voltage, or PWM signal input, the rotation speed or the
torque limiting value can be set.

B Using an external potentiometer

Connect to the pin Nos. 4 to 6 of the CN2. External potentiometer
PAVR2-20K

@ When the PAVR2-20K is used, use the ferrule (rod terminal). (sold separately)

Manufacturer: PHOENIX CONTACT GmbH & Co. KG I/0 signal connector

Model: Al 0,14-8 [AWG26 (0.14mm?)] 0to0 20k (CN2)
Blue El VH
Green
When a shielded cable is used for connection with the external E VM
potentiometer, connect shields to VL of the pin No.4 from near the Yellow E VL
I/0 signal connector (CN2).
B Using external DC voltage
For external DC voltage, use a DC power supply (0 to 5 VDC) with I/0 signal connector
reinforced insulation on its primary and secondary sides, and : IDC | (CN2)
connect to the pin Nos. 4 and 5 of the CN2. xterna power supply Green

(5]
En

The input impedance between the VM input and the VL input is
approximately 47 kQ.
The VL input is connected to GND inside the driver.

0to5VDC
1 mA or more

Yellow

e Be sure to use the voltage of an external control device at 5VDC or lower.
When connecting an external control device, make sure the polarities are correct. If the polarities are reversed, the
driver may be damaged.

e When a shielded cable is used for connection with the external control device, connect shields to VL of the pin No.4
from near the I/0 signal connector (CN2).

B Using PWM signal input

When the operation data is set using the PWM signal input, I/0 signal connector
connect the PWM signal lines to the pin Nos. 4 and 5 of the CN2. ) (CN2)
PWM signal
e Input signal specifications Green VM
Vi PWM duty cycle (%) = T %100
VL T Yellow VL
PWM frequency* (kHz) = L
TH q y T
T Vi =45t050V VL =0to05V

% Available for 1 kHz to 25 kHz

e Be sure to use the voltage of an external control device at 5VDC or lower.
When connecting an external control device, make sure the polarities are correct. If the polarities are reversed, the

driver may be damaged.

e When a shielded cable is used for connection with the external control device, connect shields to VL of the pin No.4
from near the I/0 signal connector (CN2).
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6.6 Grounding

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

@ Grounding the motor ® Grounding the driver

Install the driver to a metal surface that
has grounded.

Connect the grounding wire along with a set
screw to the grounding point, using a shakeproof
washer.

For the 15 W type motor, remove the paint from
the mounting surface of the geared motor, and
install it to a metal surface that has grounded.

6.7 Connecting the USB cable (CN4)

When the MEXEO2 is used, connect the USB cable  Specifications of USB cable
to the USB connector.

Specification | USB2.0 (full speed)
Cable Length: 3 m (9.8 ft.) or less Shape: A to mini B

e Connect the driver and PC directly with the USB cable without using a hub or extension cable.
e In large electrically noisy environments, use the USB cable with a ferrite core or install a ferrite core to the USB cable.
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6.8 Connecting the RS-485 communication cable (CN5, CN6)

Connect this cable when controlling the driver via RS-485
communication.

Connect the RS-485 communication cable to the CN5
connector or the CN6 connector on the driver. The vacant
connector can be used to connect a different driver.
RS-485 communication cables for connection (sold
separately) are available.

® Model

Cable for connecting between driver and controlle 3 m (9.8 ft.): CC030-RS
Cable for connecting between drivers 150 mm (5.91 in.): LHOO15-RWN

B Pin assignments

Pin No. | Signal name Description CCO030-RS wire color
1 TR+ RS-485 communication signal (+) White e 3
2 TR- RS-485 communication signal (-) Gray 2
3 GND GND Orange - !

Housing: PAP-03V-S (JST)
Terminal: SPHD-001T-P0.5 (JST)
SPHD-002T-P0.5 (JST)

Applicable lead wire
e SPHD-001T-P0.5 AWG26 to 22 (0.13 to 0.33 mm?)
e SPHD-002T-P0.5 AWG28 to 24 (0.08 to 0.21 mm?)

B Internal input circuit

— ] |3GND

2TR-
G

1TR+ j>
- l
- 3GND 5V

2TR- 1kQ

TERM. TERM.
1TR+ -
1200 (|10
Vov oV

e Keep 10 m (32.8 ft.) or less for the total extension distance of the RS-485 communication cable.

e Use a twisted-pair cable when using a communication cable other than the CC030-RS.
e Keep 15 units or less for the number of drivers connected.




6.9 Connection diagram

A connection example of 1/0 signals with a programmable controller are as shown below.
The I/0 signals circuit of the BLH Series RS-485 communication type are configured with current SINK logic. (Current

SOURCE logic is not supported.)

Connection

aNaNaNal

Controller Driver
A\ 5VDC
10kQ
C-MOS
D-INO (START/STOP) @ _ X 3
0k | T
= C-MOS
D-INT (RUN/BRAKE) @ _ X 3
0k | LT
— c-Mos
D-IN2 (FWD/REV) o) _ " 3
10 kQ | T
= c-Mos
D-IN3 (M0) © _ " B
10 kQ | T
= c-Mos
D-IN4 (ALM-RST) — 3
O/ — J_r_
GND <3>
ov 47 J7 oV
4.5t0 26.4VDC
=¥ R D-OUTO (SPEED-OUT) 7
_,\/' = SE R 10mAorless— D-OUTT (ALM-B)
_ W, ?E >

GND /3\

ovv

PTo

according to usage of signals.

e Insulate unused lead wires which are on the opposite side to the connector of the 1/O signal cable to prevent them
from contacting other devices, or connect them to 5 VDC or the signal ground (GND) of your external control device

e When extending the I/O signal cable, keep the length of 3 m (9.8 ft.) or less and wire in order to suppress noise

effects.

e Be sure to suppress the current value of output signals to 10 mA or less. Connect a current limiting resistor R
externally if the current exceeds this specified value.
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6.10 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 equipments 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.

Measures against electrical noise
There are the following three methods mainly to take measures against the electrical noise.

Noise suppression

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

e Use a connection cable (sold separately) when extending the wiring distance between the motor and the driver.
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.

Prevention of noise propagation

e Place the power lines such as the motor and power supply cables, keeping a distance of 100 mm (3.94 in.) or more
from the signal lines such as I/0 signal cable and RS-485 communication cable, and also do not bundle them or wire
them in parallel. If a power cable and a signal cable have to cross, cross them at a right angle.

o Use a cable of AWG26 (0.14 mm?) or thicker for the I/0 signal cable.

o Use a cable of AWG28 (0.08 mm?) or thicker for the RS-485 communication cable.

e For more effective elimination of noise, use shielded cables for a power supply cable and a signal cable or attach
ferrite cores if non-shielded cables are 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 Shielded cable
can maintain contact with the entire circumference of the

shielded cable, and ground as near the product as possible. Cable cramp

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.

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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6.11 Conformity to the EMC Directive

Effective measures must be taken against the EMI that the motor and driver may give to adjacent control-system
equipment, as well as the EMS of the motor and driver itself, in order to prevent a serious functional impediment in the
machinery. The use of the following installation and wiring methods will enable the motor and driver to be compliant
with the EMC Directive. Refer to p.155 for the applicable standards.

Oriental Motor conducts EMC measurements on its motors and drivers in accordance with "Example of installation and
wiring" shown on the next page.

The user is responsible for ensuring the machine’s compliance with the EMC Directive, based on the installation and
wiring explained below.

B About power supply

The BLH Series is a product of DC power supply input. Use a DC power supply (such as a switching power supply) that
optimally conforms to the EMC Directive.

B Connecting the motor cable

When extending the motor cable, use a connection cable (sold separately). The maximum extension distance including
the cable length of the motor itself should be 2 m (6.6 ft.).

B Notes about installation and wiring

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

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

o Keep a power supply cable and a signal cable as short as possible without coiling and bundling extra lengths.

e Separate power lines such as the motor cable and the power supply cable from signal lines, and wire them apart as
much as possible [example: about 100 to 200 mm (3.94 to 7.87 in.)]. If the power lines must cross over the signal lines,
wire them at right angles.

B Example of installation and wiring

Motor
 —
Driver
Grouﬁding RS-485 communication cable
Motor
Host controller
1/0 signal cable
[3 m (9.8 ft.) or less]*
DC power supply f
Power supply cable = External potentiometer cable
@ [2 m (6.6 ft.) or less] Grounding [ [3 m (9.8 ft.) or less]*
External
J_ potentiometer
Grouﬁding (Grounded panel)
J:‘ Grounding

* Shielded cable

B Precautions about static electricity

Static electricity may cause the driver to malfunction or suffer damage. Be careful of handling the driver while the power
is supplied.

e Do not approach or touch the driver while the power is supplied.

e Always use an insulated screwdriver to set the address number setting switch and the termination resistor switch of
the driver.
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7 Operation data

This chapter describes operations that can be performed with the BLH Series RS-485 communication type.

7.1 Setting the operation data

Data required to operate the motor is as follows.

Data name Description

Rotation speed The motor rotation speed can be set.

The output torque of the motor can be limited. The maximum torque can be set based on the motor rated

Torque limiting value torque being 100%.

The acceleration time can be set as a time needed for the motor to reach the reference speed (3000 r/min)

Acceleration time ;
from a standstill state.

Deceleration time | The deceleration time can be set as a time needed for the motor to stop from the reference speed (3000 r/min).

B Setting method

The setting method of the rotation speed and the torque limiting value is "Digital setting" at the factory setting and can
be selected in each operation data number. Eight operation data can be set.
The setting method of operation data can be set using the MEXEQ2 or RS-485 communication.

B: Update after operation stop

s . Fact
Parameter name Description Setting method ac F)ry Update
setting
Operation data No.0 rotation speed setting method
P top 9 Selects the setting method B )
. . . of the rotation speed. 0: Digital setting
Operation data No.7 rotation speed setting method 3: External analog setting 0 8
Operation data No.0 torque limiting value setting method | Selects the setting method | device/PWM signal
to of the torque limiting input
Operation data No.7 torque limiting value setting method | value.

o If "External analog setting device/PWM signal input" of the setting method is selected in both the rotation speed
and the torque limiting value of the same operation data number, operation can not be performed. Under this
condition, the operation data setting error information is generated. Also, if the operation data number that is the

cause of the operation data setting error information is selected to operate, the operation will not be performed
and the operation prohibited information will be generated.

e Set the operation data using either the external analog potentiometer or the PWM signal input because the same
terminal is used. When the PWM signal input is used, change the "External setting method" parameter to "PWM
signal input." (Factory setting: External analog setting device)

B Setting range

The setting range and the factory setting of operation data required to operate the motor are as follows.
A: Update immediately

Setting Factory

Parameter name Description . Update
range setting

Operation data No.0 rotation speed Sets the rotation speed for the operation data Nos. 0 to 7. 080t 3150

to When the setting method is "Digital setting," the setting r/,min 0
Operation data No.7 rotation speed value is applied.
Operation data No.0 torque limiting value | Sets the torque limiting value for the operation data

to Nos. 0 to 7. When the setting method is "Digital setting," | 0 to 200% 200
Operation data No.7 torque limiting value | the setting value is applied. A

Operation data No.0 acceleration time Sets th leration time for th tion data Nos. 0
to ets the acceleration time for the operation data Nos. 01t015.0's 05

to7.
Operation data No.7 acceleration time

Operation data No.0 deceleration time Sets the deceleration time for th tion data Nos. 0
to ets the deceleration time for the operation data Nos.0 | /. .- 05

to7.
Operation data No.7 deceleration time

e The rotation speed and the torque limiting value are applied when the setting method is set to "Digital setting."
The setting method can be checked using the status monitor of the MEXEQ2 or RS-485 communication.

e 0 r/min is excluded from the "Speed lower limit" parameter.
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7.2 Setting the rotation speed

[Setting methodJ

Digital External analog setting device/PWM signal input
Orientalmotor
Host O 0to 5VDC M
<5
controller g g 1 mA or more
MEXEO2 or RS-485 communication | External potentiometer | External DC voltage PWM signal

The setting method for each operation data number can be changed using the MEXEQ2 or RS-485 communication.

If the external analog setting device/PWM signal input is selected in the setting method, set whether to set the
operation data with the external analog setting device (external potentiometer, external DC voltage) or the PWM signal
input using the "External setting method" parameter.

Refer to p.39 when setting the upper limit and the lower limit of the rotation speed.

B Digital setting

Setting range: 0, 80 to 3150 r/min
(Factory setting: 0 r/min)

[MEXEO2 Setting window of rotation speed]

W MEXEOR English Edition - [New | BLH RS-485 Communication Type [DC]] - a x
ﬂ File Edit Move View Communication Teol Window Help -8 x
3 ~ b s 3 | B 2| 4p &
D sl o9 e dalldaild gL EEbhdiAlE & -
(= BLH RS-485 Communication Type [DC] Operation data
- Dat:
E Rotation speed setting method ‘ Rotational speed [r/min] Torque limiting value setting method | Torque limiting value [%] | Acceleration time [s] Deceleration time [s]
\.-Operation data extenson settng [ _#0 Digital 0 Digtal 20 05 0s
=] P:arameter # Digital 0 Digital 200 05 05
;+Operation and 10 action seting n Digtal 0 Digtal 200 05 05
£ Mlam//Information setting — i i
.- Monitor setting # Digital ] Digital 200 05 05
£ Direct-IN function(D-IN} #4 Digital 0 Digital 200 05 05
i+~ Direct-OUT function(D-0UT) #5 Digtal 0 Digtal 200 05 05
i~ Remoate-IN function(R-IN) e |
i H6 Digital 0 Digital 200 05 05
! Remote OUTfuncton(ROUT) || || & e
" Commurication & /F # 0 Digtal 20 05 05

Rotation speed setting method Ruotational speed [r/min]
Digital ]
Cigital

Diigital
Diigital
Diigital
Digital
Digital

oo Qo Qo Q Qo Q9

Digital
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B Using an external potentiometer

An external potentiometer is used to set the speed. PAVR2-20K
Use the PAVR2-20K (sold separately) for an external potentiometer.
Setting range: 0, 80 to 3150 r/min

Orientalmotor

External potentiometer -

External potentiometer Rotation speed characteristics
PAVR2-20K (representative values)
(sold separately)
—
I/0 signal connector < 3000 /'
0to 20 kQ (CN2) g 2500 /,
° A
Blue g 2000 4
Q.
{6]VvH 21500 //
o
Green EI VM & 1000 A
° /
Yellow = 500
4 |VL
LOW HIGH

PAVR2-20K (scale)

B Using external DC voltage

External DC voltage is used when the speed is set from an external control device.
For the external DC voltage, use a DC power supply (0 to 5VDC, 1 mA or more) with reinforced insulation on its primary
and secondary sides.
Setting range: 0, 80 to 3150 r/min
External DC voltage -

Rotation speed characteristics
(representative values)

I/0 signal connector < 3000 A
(N2) € 2500 /
External DC power supply = /
Green ? 2000 »

0o 5VDC M & o /|
1 mA or more Yellow s //

VL E 1000 /

€ 500 —A

0 1 2 3 4 5
Setting voltage (VDC)

B Using PWM signal input

The rotation speed is set by inputting the PWM signal.
The rotation speed varies according to the duty cycle of input PWM signals.
Setting range: 0, 80 to 3150 r/min

1/0 signal connector PWM signal -
) (CN2) Rotation speed characteristics
PWM signal (representative values)
G
reen VM
Yellow - 2000
c
v E 2500 A
= //
) I © 2000 v
e Input signal specifications e
v T ¢ 1500
H PWM duty cycle (%) = — x100 o
Vi T & 1000 /
1 5 /
T PWM frequencys (kHz) = T 2 /
T Vi =45t050V VL =0t00.5V >00 7
s Available for 1 kHz to 25 kHz
0 100
PWM duty cycle (%)
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Setting the acceleration time and deceleration time

Operation data

The acceleration time and the deceleration time can be set so that an impact is not applied to a load when the motor is

started or stopped.

The actual acceleration time and deceleration time vary depending on the conditions of use, load inertia, or load torque
specified by the customer.
The acceleration time refers to a time needed for the motor to reach 3000 r/min from a standstill state.
The deceleration time refers to a time needed for the motor to stop from the 3000 r/min.

L Setting method J

Digital

Host Setting range:0.1to0 15.0 s
controller (Factory setting: 0.5 s)

MEXEO02 or RS-485 communication

[MEXEOQ2 Setting window of acceleration time and deceleration time]

& MEXEQ2 English Edition - [New? | BLH RS-485 Communication Type [DCI]
W File Edit Move View Communication Tool Window Help

Hgd ol 209 e dalld-Ad &gl HiljoldALR & =

=+ BLH R5-485 Communication Type [DC]

- Data

e

i... Operation data extension setting
[=I- Parameter

i...Operation and 110 action setting

i Mam/Irformation setting

. Monitor setting

.- Direct-IN function(D-IN)

- Direct-OUT function(D-0 UT)

- Remate-IN function(RH1N)

- Remate-OUT function(ROUT)

£... Communication & I/F

Operation data

Acceleration time [s] Deceleration time [s]
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5
05 05

Rotation speed seting method | _ otalional speed [min] | _Torque imiting value setfngmethod | Toraue limting value [1] | Acosleraiontime [s] |  Deceleration me Is)

) Digtal 0 Digtal 200 05 05
(| Digtal 0 Digtal 200 05 05
| Digtal 0 Digtal 200 05 05
T | Digtal 0 Digial 200 05 05
T | Digtal 0 Digial 200 05 05
? Digital 0 Digital 200 05
T Digital 0 Digital 200 05
? Digital 0 Digital 0.5
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7.4 Setting the torque limiting value

The maximum output torque of the motor can be limited.
Set when limiting the motor output torque according to a load.

B TLinput

When the TL input is assigned to the input terminal, enabling or disabling the torque limiting function can be switched

by the ON-OFF status of the TL input.

TL input Torque limiting

Maximum output torque of motor

ON Enable

The motor output torque is limited based on the set torque limiting value.

OFF Disable

The motor output torque 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 TLC output

When the motor output torque is limited, the TLC output is turned ON.

If the motor is operated at low speed or the torque limiting value is set to less than 20%, the TLC output may not be

stable.

Setting methodJ

Digital

External analog setting device/PWM signal input

Orfentatmotor

Host =
controller %X
NS &

MEXEO2 or RS-485 communication

External potentiometer

0to5VDC
1 mA or more

JUL

External DC voltage

PWM signal

The setting method for each operation data number can be changed using the MEXEOQ2 or RS-485 communication.
If the external analog setting device/PWM signal input is selected in the setting method, set whether to set the
operation data with the external analog setting device (external potentiometer, external DC voltage) or the PWM signal

input using the "External setting method" parameter.

Refer to p.40 when setting the upper limit of the torque limiting value.
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B Digital setting

Setting range: 0 to 200%
(Factory setting: 200%)

[MEXEO2 Setting window of torque limiting]

W% MEXE English Edition - [Mew? | BLH RS-485 Communication Type [DC]] - m] X
W file Edit Move View Communication Tool Window Help _le %
Sy L] oy " e
NEE sl o e dalldAlal G L HEblhd AR ©
(=} BLH RS-48% Communication Type [DC] Operation data
- Dat:
E ; Rotation speed setting method ‘ Rotational speed [1imin] | Torque limiting valus seting method | Torque limting value [] ||  Acceleration time [s] Deceleration time 5]
i...Operation data extension setting # Digital 0 Digital 200 05 05
= Pﬁfﬂmﬂﬁf #1 Digital 0 Digital 200 05 05
Operation and |/0 action setting n Digital 0 Digtal 200 05 05
- Mam/Irformation setting —
i Maritor setting # Digital 0 Digital 200 05 05
- Direct-IN function(D-IN) #4 Digital ] Digital 200 05 05
i Direct-OUT funetion(D-OUT) #5 Digital 0 200 05 05
i~ Remate-IN function(R-IN) T |
H Digital ] 200 0s 1)
Remote OUT function(ROUT) || |—| e
i..Communication & I/F # Digital 0 200 05 05

Tarque limiting value setting method Tarque limiting value [*]
Digital 200
Digital 200
Digital 200
Digital 200
Digital 200
Digital 200
Digital 200
Digital 200
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B Using an external potentiometer

When the torque limiting value is set using an external potentiometer, use the PAVR2-20K
PAVR2-20K (sold separately). p—
Setting range: 0 to 200% rientaimotor

Ext | potenti t External potentiometer -
Xternal potentiometer Torque limiting value characteristics
PAVR2-20K g 9

(representative values)

(sold separately) . 250
S
I/0 signal connector o
0t0 20 kQ (CN2) s 200
©
> /
g 150 //
Blue =
{6]vH £ 100 //
Green v yd
{5]vm g 50 -
S v
Yellow D VL =
4 Low HIGH

PAVR2-20K (scale)

B Using external DC voltage

Use when the torque limiting value is set by DC voltage from an external control device. For the external DC voltage, use
a DC power supply (0 to 5VDC, 1 mA or more) with reinforced insulation on its primary and secondary sides.
Setting range: 0 to 200%

External DC voltage -
Torque limiting value characteristics
(representative values)

= 250
I/0 signal connector S
(CN2) g 200
External DC power supply © o
Green VM o 150 e
0to5VDC E 100 /
1 mA or more £ v
—| : VL
qé 50 ,/
2o
0 1 2 3 4 5

Setting voltage (VDC)

B Using PWM signal input

Set the torque limiting value by inputting the PWM signal.
The torque limiting value changes according to the duty cycle of input PWM signal.
Setting range: 0 to 200%

1/0 signal connector PWM signal -
(CN2) Torque limiting value characteristics

PWM signal (representative values)

Green 250
5|VM

Yell g
ellow 5 200

4| VL o

2
o 150

o Input signal specifications =]
Vi PWM duty cycle (%) = TH %100 £ 100
T PWM frequency (kHz) = % g 50

'_

T VH =45t050V VL =0to0.5V
s Available for 1 kHz to 25 kHz 0 100

PWM duty cycle (%)
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7.5 Example of operation pattern

The figure shows an example when operation is performed using direct I/O after setting 2000 r/min to the operation
data No.0 and 650 r/min to the operating data No.1 in the 3-wire mode.
The rotation direction shows the round shaft type. It varies depending on the gear ratio of gearhead.

Switching between two speed levels,

Deceleration stop Run, Instantaneous stop Rotation direction switching
| || |

2000 r/min

|
|
| \
| |
| |
} 650 r/min }
| | | |
| |
aw | | aw aw
Motor operation 1 R 1 N
| |
Pl I K
‘ I b |
‘ } I b } |
! Lo b N
! L b I
‘ Ll b I
! Ll b I
! Lo b N
! L b I
‘ Ll b I
ON | o i 3
START/ ‘ TR o
, START ! 'l staRT !
STOP input OFF ‘ | ; ‘ } } } } } ‘
on | } I ‘ } | | } |
RUN/ \ | T i
) RUN I | | |
BRAKE input OFF } } } } ; | RUN ; | }
|
‘ I I | | |
} } . I | | |
ON ; | | | | | | |
FWD/ ! I I | | |
|
REV inputs OFF i } } }FWD } } } } REV FWD }
} } I Lo | | |
| I I | | |
‘ I I | | |
) ON | 1 | Lo T ! !
MO input | No.0 No.1 | \ No.0 [ No.1 | \ No.0 [
I —| | : :
I I | | |
I I | | |

SPEED-OUT  ON | """""""""""" | l """"""" l l """"" | l """""""""""" L
output |
* The motor rotation direction when the FWD/REV input is turned ON can be changed by setting of the "Motor rotation
direction" parameter. Refer to p.44 for details.

To surely recognize the input signal, ensure the ON time and OFF time of each input signal for at least 2 ms.

7.6 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 motor rotation direction can be changed using the MEXEOQ2 or RS-485
communication.

The figure shows when the "Motor rotation direction" parameter is set to "+=CW."
"Motor rotation direction" parameter = p.44

FWD input signal
(Cw)

Rotation direction of the gearhead output shaft

The rotation direction of the gearhead output shaft varies depending on the type or the gear ratio of the gearhead.
Check the operating manual of the motor for the rotation direction of the gearhead output shaft.
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7.7 Multi-motor control

Operating two or more motors at the same speed can be performed using an external potentiometer or external DC
voltage.

Using an external potentiometer
Use common lines for the power supply and speed setting, and set the speed using VRx as shown in the figure below.
e Obtain the resistance value for the external speed potentiometer as follows.

Resistance VRx when the number of drivers is n units: VRx (kQ) = 20 kQ)/n, permissible dissipation (W) =n/20
Example: If two drivers are connected, 10 kQ and 1/10 W are obtained.

e For /O signals other than the speed setting, connect to each driver.
o If multiple motors are used with speed differences among them, adjust as follows.

The first driver: Connect a resistor of 1.5 kO, 1/20 W to the terminal M on the driver.

The second and subsequent drivers: Connect a variable resistor (VRn) of 5 kQ, 1/20 W to the terminal M on the driver.
o Keep the number of drivers to 10 units or less in multi-motor control using an external potentiometer.

3 . .
Speed setting line
VRx 2 P 9
1
Driver Driver VRn
VH — 1.5kQ, 1720 W VH 5k, 1/20W
CN2 VM {1 CN2 VM {1
L L )
ot |24V N 24V
GND l GND 1
Power line - v

Using external DC voltage
e Use a DC power supply whose current capacity is at least the value calculated by the formula below.

Current capacity (mA) when the number of drivers is n units =1 mA X n
Example: If two drivers are connected, the current capacity should be at least 2 mA.

e For /O signals other than the speed setting, connect for each driver.
o If multiple motors are used with speed differences among them, adjust as follows.
The first driver: Connect a resistor of 1.5 k), 1/20 W to the terminal M on the driver.
The second and subsequent drivers: Connect a variable resistor (VRn) of 5 kQ3, 1/20 W to the terminal M on the driver.

Speed setting line

DC power supply @
0to5VDC =
Driver Driver VRn
VH 1.5kQ, 1/20 W VH 5kQ, 1720 W
CN2 VM 1 CN2 VM —E'—
VL VL
ot 24V Nt 24V
GND l GND l
Power line

B How to adjust the speed difference

To adjust the speed difference among the first motor and the second and subsequent motors, change the "External
analog operation speed command offset" parameter. Refer to p.41 for the parameter.
When the speed difference is adjusted by changing the parameter, no resistor for adjusting the speed difference is

required.
The speed difference can be adjusted by changing the "setting voltage - rotation speed characteristics" shown in the

figure.

Rotation speed [Example]
Positive 4P Ranlge of Exter.nal e When the speed of the second motor is slower than that of the first
side analog operation motor, set a value for the positive side (0 to +1500 r/min) in the
speed command offset "External analog operation speed command offset" parameter of

(-1500t0 +1500 r/min) the second driver.

Negative
side

0
Setting voltage
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8 Guidance

If you are new to this product, read this chapter to understand the operating methods along with the operation flow.
This is an example how to set operation data and parameters to the driver and operate the motor using a host controller.

e Before operating the motor, check the surrounding conditions to ensure safety.

o After changing a parameter, it may be required to perform Configuration or turn on the driver power again in order
to update the new setting.
Refer to p.104 for details about the update timing.

STEP1 | Checking the installation and connection
¥
STEP2 Setting switches
¥
3 . This operation is performed under the following
STEP3 Setting the communication parameters conditions.
3 o Number of drivers connected: 1 unit
o Address number: 1 (set by the switch)
STEP4 Turning on the power supply again * Transmission rate: 115,200 bps
e Termination resistor: Set to be enable
¥
STEP5 Operating the motor
4
STEP6 Checking the operation
STEP1  Checking the installation and connection

Connection diagram

Driver

MEXEO2

=

O

o OG0 o
O

Connected to
the CN3

Connected to
the CN4

DC power supply Host controller

Connected to

the CN1 Connected to the CN5 or CN6

RS-485 communication cable

B CN5/CN6 pin assignment

Pin No. | Signal name Description
1 TR+ RS-485 communication signal (+)
2 TR—- RS-485 communication signal (-)
3 GND GND
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STEP2  Setting switches

Set the termination resistor and the address number with the switches.

Turn off the driver power before setting the switches. If the switches are set while the power is still on, the new switch

settings will not be enabled.

E)

Termination resistor switch
(TERM.)

B
N & \ 0
Address number setting switch

O A
B o e £ b 0 M

CRL—'PWRIALN__CN2 CERR

Sve

@ Setting the address number setting switch
Set the address number (slave address) using the address number setting switch. Make sure each address number (slave
address) you set for each driver is unique.
Address number (slave address) 0 is reserved for broadcasting, so do not use this address.

ID switch Address number ID switch Address number
0 Not used. 8 8
1 1 (factory setting) 9 9
2 2 A 10
3 3 B 1
4 4 C 12
5 5 D 13
6 6 E 14
7 7 F 15

The address number can also be set with the "Communication ID" parameter. (p.51) If the address number is set
using the parameter in a state where communication is not established, connect the MEXEOQ2 to set.

@ Setting the termination resistor
Set the termination resistor (120 Q) of RS-485 communication to the driver located the farthest away (positioned at the
end) from the host controller.
Set the termination resistor switch to enable the termination resistor. (OFF = ON)
Factory setting: OFF (termination resistor disabled)

STEP3  Setting the communication parameters

Turn on the driver power supply and check the communication parameters listed below using the MEXEOQ2.
If communication is not established, reconsider the communication parameters of the driver.

Parameter name Factory setting
Communication ID —1:The switch setting of the driver is followed

Baudrate 4:115,200 bps
Communication order 0: Even Address-High Word & Big-Endian

Communication parity 1: Even parity

Communication stop bit 0: 1 bit
Transmission waiting time 30 (3.0 ms)
Silent interval 0.0: Set automatically
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STEP4  Turning on the power supply again

The address number setting switch and the communication parameters of the driver will be updated after turning on
the power supply again.

STEP5  Operating the motor

Send a message to operate the motor. As an example, this section explains how to perform the following operation.

Rotation speed

2500 r/min —

1. Send the following query to set the operation data.

Communication data (HEX) Description

Sets the operation data No.0 rotation speed setting method to "0: Digital setting."

011007 8000 02 04 00000000 DD FF .
(Factory setting)

Sets the operation data No.0 torque limiting value setting method to "0: Digital
setting." (Initial value)

011004800002 04000009C4CECC |Sets the setting value of the operation data No.0 rotation speed to "2500 r/min."
011007 000002 0400000064 D474 |Setsthe setting value of the operation data No.0 torque limiting value to "100%."
011006 00 00 02 04 00 00 00 OA 58 08 Sets the setting value of the operation data No.0 acceleration time to "1.0 s."
011006800002040000001911A5 Sets the setting value of the operation data No.0 deceleration time to "2.5 s"

011009 00 00 02 04 00 00 00 00 99 FF

* If the indirect reference function is used, each operation data item of the operation data No.0 can be set with consecutive
addresses. (p.89)

. Set the transmission interval of frames sent from the master should be longer than the silent interval (C3.5) after
receiving the response. It should be 2.5 ms or more when the transmission rate is 115,200 bps. Refer to p.76 for details.

2. Send the following query to perform operation.

Communication data (HEX) Description

Turns the START/STOP and RUN/BRAKE inputs ON
(operation start of operation data No.0)

0110007C00020400000010F512 | Turns the START/STOP input OFF

0110007C000204000000 18 F4D4

3. Check the motor rotates without any problem.

STEP6  Checking the operation

If the motor does not operate, check the following points.

e Isany alarm present?

e Are the power supply, the motor, and the RS-485 communication cable connected securely?
e Are the slave address, the transmission rate, and the termination resistor set correctly?

e Is the C-DAT/C-ERR LED unlit? Or is it lit in red? (A communication error is generated)
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9 Parameter

Operation data and parameters are set using the MEXEO2 or RS-485 communication.

Operation data and parameters having set are saved in the RAM or non-volatile memory. The parameters in the RAM are
erased once the power supply is shut off, but the parameters in the non-volatile memory are remained to store even if
the power supply is shut off.

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

e When changing a parameter that requires to turn on the power supply again to update data, be sure to save it in
the non-volatile memory before turning off the power supply.

B Setting method

® Perform "Data writing" using the MEXEO2.
When executed, written operation data or parameter is saved in the non-volatile memory.

@ Perform "Write batch NV memory" via RS-485 communication.

When a parameter is set via RS-485 communication, they are saved in the RAM.
To save the parameters stored in the RAM to the non-volatile memory, execute the "Write batch NV memory" of the
maintenance command.

B Update timing

When a parameter is changed, the timing to update the new value varies depending on the parameter. See the
following four types.

e Update immediately Recalculation and setup are immediately executed when the parameter
is written.
o Update after operation Stop......ceeeermerreseeees Recalculation and setup are executed when the operation is stopped.

o Update after executing Configuration.............Recalculation and setup are executed after Configuration is executed.
Configuration is executed using the MEXEO2 or the maintenance
command of RS-485 communication.

¢ Update after turning on the power again........ Recalculation and setup are executed after the power supply is turned

on again.

® Notation rules

In this part, each update timing is represented in an alphabet.

A: Update immediately

B: Update after operation stop

C: Update after executing Configuration or turning on the power again
D: Update after turning on the power again

B Parameter types

e Operation data (p.22)

Operation data extension setting (p.39)
e Operation and I/0O action (p.42)

Alarm and information settings (p.46)
Monitor setting (p.49)

Direct-IN function selection (p.50)
Direct-OUT function selection (p.50)
Remote-IN function selection (p.50)

e Remote-OUT function selection (p.50)
e Communication and I/F function (p.51)
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9.1

Parameter list

Parameter

(negative side)

Parameter name Setting range Factory setting Update Re{;:';zce
%) Speed upper limit 80 to 3150 r/min 3150
8 Speed lower limit 80 to 3150 r/min 80 B
§ Torque limiting maximum value 0 to 200% 200
o
(Y] . i H
& | External setting method 0: Externél ana.log setting device 0 c
) 1: PWM signal input P39
3 External analog operation speed command gain | 0to 3150 r/min/V 640
§' External analog operation speed command offset | —1500 to +1500 r/min 0 A
wv
% External analog torque limiting gain 0 to 200%/V 43
@ |External analog torque limiting offset -100 to +100% 0
0: No filter
Impact softening filter 1: Filter 1 0 B
2: Filter 2
0: Deceleration stop 1
.g) Deceleration mode selection 1: Deceleration stop 2 0
8 2: Deceleration stop 3
g =
> | Motor rotation direction 0: +=CCW 1 ¢
o 1:+=CW P42
3 ,
= . . 0: 2-Wire mode
S Operation input mode selection 1: 3-Wire mode 1
n
g' VA detection width 1 t0 400 r/min 200 A
: Disabl
Load holding function selection 0: Disable 0 C
1: Enable
-1
. A . B o
Load holding torque limiting setting value 1to +50% (Operation data s followed) A
Overload alarm detection time 0.1t0 10.0s 10.0 A
. - 0: Disable
Prevention of operation at power-on alarm 1 Enable 1 C
Information auto clear 0: Disable 1
1: Enable
Driver temperature information 40to 85°C 85
Overvoltage information 18.0 to 38.0 VDC 38.0
Undervoltage information 18.0 to 38.0 VDC 18.0
>
o . . 0: Disable
z Load information 1 t0 200% 0
>
a . . 0: Disable
g Speed information 1 t0 5200 /min 0
g RS-485 communication error information 1to 10 times 3 P46
5 . . . 0.0: Disable A
>
2 Tripmeter information 0.1 to 99999999.9 kRev 0.0
5 0.0: Disable
infa i .
@ | Odometer information 0.1 t0 99999999.9 kRev 0.0
. L . 0: Disable
Main power supply time information 1 t0 999999999 min 0
. . ) 0: Disable
Main power supply count information 1 t0 999999999 times 0
Rotation amount meter information
. R —2147483648 to +2147483647 rev +2147483647
(positive side)
Rotation amount meter information
—2147483648 to +2147483647 rev —2147483648
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Parameter name

Setting range

Factory setting

Update

Reference
page

sBUIISS UOIIBWIOUI pUB WielY

INFO action (Driver temperature information
(INFO-DRVTMP))

INFO action (Overvoltage information (INFO-OVOLT))

INFO action (Undervoltage information (INFO-
UVOLT))

INFO action (Load information (INFO-LOAD))

INFO action (Speed information (INFO-SPD))

INFO action (Operation data setting error information
(INFO-SET-E))

INFO action (Operation prohibited information
(INFO-DRV))

INFO action (RS-485 communication error information
(INFO-NET-E))

INFO action (Rotation amount meter information
(INFO-REV))

INFO action (Tripmeter information (INFO-TRIP))

INFO action (Odometer information (INFO-ODQ))

INFO action (Torque limiting value setting error
information (INFO-TRQ-DE))

INFO action (Rotation speed setting error information
(INFO-SPD-DE))

INFO action (Main power supply time information
(INFO-PTIME))

INFO action (Main power supply count information
(INFO-PCOUNT))

INFO action (Operation start limit mode information
(INFO-DSLMTD))

INFO action (I/0 test mode information (INFO-
IOTEST))

INFO action (Configuration request information
(INFO-CFQ))

INFO action (Power cycling request information
(INFO-RBT))

0: INFO action is not applied
Information bit output:
Applied
« INFO output: Not applied
+ LED: Not applied

1:INFO action is applied
Information bit output:
Applied
« INFO output: Applied
« LED: Applied

P46

Buias Joyuopy

Driver user name

Up to 16 characters

Speed reduction ratio

100 to 9999

100

Speed reduction ratio digit setting

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

Speed increasing ratio

1.00 to 2.00

1.00

P49

UOI123J3S UoIdUNY | NO-123110
UOID3|RS UOIdUNY NI

D-INO input function selection

D-IN1 input function selection

D-IN2 input function selection

D-IN3 input function selection

D-IN4 input function selection

Refer to p.63.

58: FWD (START/STOP)x*

59: REV (RUN/BRAKE)#*

72: STOP-MODE (FWD/REV)x*

64: MO

8: ALM-RST

D-INO input logic level setting

D-INT input logic level setting

D-IN2 input logic level setting

D-IN3 input logic level setting

D-IN4 input logic level setting

0: Not invert
1:Invert

0: Not invert

0: Not invert

0: Not invert

0: Not invert

0: Not invert

D-OUTO output function selection

D-OUT1 output function selection

Refer to p.64.

147: SPEED-OUT

130: ALM-B

D-OUTO output logic level setting

D-OUT1 output logic level setting

0: Not invert
1: Invert

0: Not invert

0: Not invert

P.50

* |f the 3-wire mode is selected with the "Operation input mode selection” parameter, the signal in the parentheses ( ) will be applied.
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Parameter name Setting range Factory setting Update Re;e:;zce
R-INO input function selection 64: MO
R-IN1 input function selection 65: M1
R-IN2 input function selection 66: M2
R-IN3 input function selection 58: FWD (START/STOP)
R-IN4 input function selection 59: REV (RUN/BRAKE)*
R-IN5 input function selection 72: STOP-MODE (FWD/REV)3*
R-IN6 input function selection 0: Not used
R-IN7 input function selection 8: ALM-RST
» - - - Refer to p.63.
3 |R-IN8 input function selection 0: Not used
% R-IN9 input function selection 0: Not used
_Eh R-IN10 input function selection 0: Not used
§ R-IN11 input function selection 0: Not used
§' R-IN12 input function selection 0: Not used
@ |R-IN13 input function selection 0: Not used
5, R-IN14 input function selection 0: Not used
S R-IN15 input function selection 0: Not used
§ R-OUTO output function selection 64: MO_R ¢ P50
% R-OUT1 output function selection 65:M1_R
Ig R-OUT2 output function selection 66: M2_R
g» R-OUT3 output function selection 58: FWD (START/STOP)_R:
i R-OUT4 output function selection 59: REV (RUN/BRAKE)_R=
§ R-OUTS5 output function selection 72: STOP-MODE (FWD/REV)_Rx*
% R-OUT6 output function selection 135:INFO
%‘ R-OUT7 output function selection 129: ALM-A
= Refer to p.64.
R-OUT8 output function selection 136: SYS-BSY
R-OUT9 output function selection 148: DIR
R-OUT10 output function selection 168: MPS
R-OUT11 output function selection 0: Not used
R-OUT12 output function selection 0: Not used
R-OUT13 output function selection 134: MOVE
R-OUT14 output function selection 141:VA
R-OUT15 output function selection 140:TLC
USB-ID enable o Disable 1
USB-ID 0t0 999,999,999 D
USB-PID 0to 31
RS-485 Receive packet monitor 0: Al 0 A
1: Only own address
A —1:The switch setting of the driver is followed
g Communication ID 1to 15: Slave address 1to 15 -1
é % Do not use 0.
> .
1119200 bps
S 2: 38,400 bps
§_ Baudrate 3:57.600 bgs 4 P51
= 4:115,200 bps
= 5:230,400 bps
i 0: Even Address-High Word & Big-Endian D
S Communication order 1: Even Address-Low Word & Big-Endian 0
2: Even Address-High Word & Little-Endian
3: Even Address-Low Word & Little-Endian
0:None
Communication parity 1: Even parity 1
2: 0Odd parity
- . 0: 1 bit
Communication stop bit 1:2 bits 0

* |If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses () will be applied.
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Parameter name Setting range Factory setting Update Re:’)t-:;’;zce
- . 0: Not monitored
RS-485 communication timeout alarm 1 to 10000 ms 0 R
RS-485 communication error alarm o Disabl.e 3
1to 10 times
Transmission waiting time 0.0 to 1000.0 ms 3.0
I 0.0: Set automaticall D
Silent interval 0116 10.0 ms Y 0.0
0: Normal response is
Slave error response mode :eftEL; Tee;iion response is 1 A
returned
-1: Disable
(no group transmission)
Initial group ID 110 15: Group ID -1 C
3% Do not use 0.
Indirect reference address setting (0) 576: Operation data No.0 rotation speed
Indirect reference address setting (1) 896: Operation data No.0 torque limiting value
Indirect reference address setting (2) 768: Operation data No.0 acceleration time
Indirect reference address setting (3) 832: Operation data No.0 deceleration time
Indirect reference address setting (4) 62: Driver input command
2 |Indirect reference address setting (5) 98: Selection number
3 Indirect reference address setting (6) 103: Feedback speed
§. Indirect reference address setting (7) 108: Load factor
gf. Indirect reference address setting (8) 63: Remote output
3 Indirect reference address setting (9) 64: Present alarm P.51
i— Indirect reference address setting (10) 123: Information
_E".. Indirect reference address setting (11) 124: Driver temperature
a Indirect reference address setting (12) 163: Inverter voltage
g. Indirect reference address setting (13) 157: Rotation amount meter
Indirect reference address setting (14) 127: Tripmeter
Indirect reference address setting (15) |0 to 65535 126: Odometer A
Indirect reference address setting (16) | (0 to FFFFh) 160: Main power supply time
Indirect reference address setting (17) 161: Main power supply count
Indirect reference address setting (18) 184:1/0 status 1
Indirect reference address setting (19) 185:1/0 status 2
Indirect reference address setting (20) 186:1/0 status 3
Indirect reference address setting (21) 187:1/0 status 4
Indirect reference address setting (22) 188:1/0 status 5
Indirect reference address setting (23) 189:1/0 status 6
Indirect reference address setting (24) 190: 1/0 status 7
Indirect reference address setting (25) 191:1/0 status 8
Indirect reference address setting (26) 0: Not used
Indirect reference address setting (27) 0: Not used
Indirect reference address setting (28) 0: Not used
Indirect reference address setting (29) 0: Not used
Indirect reference address setting (30) 0: Not used
Indirect reference address setting (31) 0: Not used
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9.2 Operation data extension setting

Using the operation data extension setting, functions or settings for the rotation speed and the torque limiting can be

changed.
A: Update immediately, B: Update after operation stop, C: Update after executing Configuration
- ) Factory
Parameter name Description Setting range NG Update
Speed upper limit Sets the upper limit value of the rotation speed 80 to 3150 r/min 3150
command.
Speed lower limit Sets the lower limit value of the rotation speed 80 t0 3150 r/min 80 B
command.
Torque limiting maximum | Sets the upper limit value of the torque limiting 0t 200% 200
value command.
Selects whether to use the external analog setting 0: External analog setting device
External setting method device or the PWM signal input in the setting ’ X . 9 9 0 C
1: PWM signal input
method.
External analog ope.rat|on Sets the speed command per 1 VD; ofthe.mput 0t0 3150 r/min/V 640
speed command gain voltage by the external analog setting device.
External analog operation | Sets the offset of the spged con_1mand input by 1500 to +1500 r/min 0
speed command offset the external analog setting device.
External analod torque Sets the torque limiting value per 1 VDC of the A
. . gtorq input voltage by the external analog setting 0 to 200%/V 43
limiting gain .
device.
E.xt_eljnal analog torque Sets the offset of thg torqug limiting input by the 100 to +100% 0
limiting offset external analog setting device.

B Speed upper limit, Speed lower limit

The rotation speed can be set to 80 to 3150 r/min and 0 r/minx*. Using the "Speed upper limit" parameter and the "Speed
lower limit" parameter, the rotation speed range of 80 to 3150 r/min can be limited.
* When the rotation speed is set to 0 r/min, the "Speed lower limit" parameter is not applied.

Setting range of rotation speed

Factory setting |

80} 3150 [r/min]
[Example] L .
When limiting the speed range by setting |
to the speed upper limit to 2000 r/min 200 2000 [r/min]

and the speed lower limit to 200 r/min

Speed upper limit

Set the upper limit value of the rotation speed with the "Speed upper limit" parameter.
If the rotation speed exceeding the "Speed upper limit" is already set in the operation data, the rotation speed is limited
to the value set in the "Speed upper limit" parameter.

Setting example: When 2500 r/min is set in the "Speed upper limit" parameter while the setting method of the
rotation speed is external DC voltage.

External DC voltage -
Rotation speed characteristics
(representative values)

3500 Broken line: Factory setting
3000 -1 Solid line: When 2500 r/min is set in the "Speed upper limit" parameter
,/
z -
£ 2500 /u" <—>: Rotation speed setting error information
T 2000 -
(]
g yd
.E 1500 //
& 1000
s v
500 /]
0
0 1 2 3 4 5
Setting voltage (VDC)
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Speed lower limit

Set the lower limit value of the rotation speed with the "Speed lower limit" parameter.

If the rotation speed below the "Speed lower limit" is already set in the operation data, the rotation speed is limited to
the value set in the "Speed lower limit" parameter.

Setting example: When 500 r/min is set in the "Speed lower limit" parameter while the setting method of the
rotation speed is external DC voltage.
External DC voltage -

Rotation speed characteristics
(representative values)

3500 Broken line: Factory setting

3000 A Solid line: When 500 r/min is set in the "Speed lower limit" parameter
z )
£ 2500 /’ <—>: Rotation speed setting error information
T 2000 -
(7]
3 yd
E 1500 //
g 1000 /
o (_#

500 (T—=
,l
’
0
0 1 2 3 4 5
Setting voltage (VDC)

@ When the rotation speed being operated is limited to the value set in the "Speed upper limit" parameter or the
"Speed lower limit" parameter, the rotation speed setting error (INFO-SPD-DE) information is generated.

A speed lower than 80 r/min (0 to 79 r/min) is excluded from the speed limitation of the "Speed lower limit" parameter.
(Digital setting, external analog setting device, PWM signal input)

If a negative value is set with the "External analog operation speed command offset" parameter, the motor will not
start rotating until the command value is 80 r/min or higher.

B Torque limiting maximum value
The setting range of the torque limiting value is set to 0 to 200% at the time of shipment.
Set when the upper limit is provided.

If the torque limiting value exceeding the "Torque limiting maximum value" is already set in the operation data, the
torque limiting value is limited to the value set in the "Torque limiting maximum value" parameter.

@ When the torque is limited to the torque limiting value set in the "Torque limiting maximum value" parameter, the
torque limiting value setting error (INFO-TRQ-DE) information is generated.

Setting example: When 160% is set in the "Torque limiting maximum value" parameter while the setting method of
the torque limiting value is external DC voltage.
External DC voltage -

Torque limiting value characteristics
(representative values)

250 Broken line: Factory setting
Solid line: When 160% is set in the "Torque limiting maximum value"
200 P parameter
/,,
150 P <—:Torque limiting value setting error information

100 /
50 /

I

Torque limiting value (%)

0 1 2 3 4 5
Setting voltage (VDC)

If the torque limiting function is disabled, the maximum value of the output torque is the peak torque (200%) not the

value set in the "Torque limiting maximum value" parameter. Also, the torque limiting value setting error information
is not generated.
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B External setting method

This parameter is used to select the external analog setting device (external potentiometer or external DC voltage) or
PWM signal input. The external analog setting device is set at the time of shipment.

Selecting the PWM signal input and inputting the PWM signal can also set the rotation speed or the torque limiting
value.

The rotation speed or the torque limiting value changes according to the duty cycle of input PWM signal.

B External analog operation speed command gain, External analog operation speed
command offset

If gain and offset are adjusted when the rotation speed is set using the external analog setting device, the slope of the
speed command can be changed, and the speed can finely be adjusted.

The rotation speed corresponding to the voltage value varies depending on the product.

Gain adjustment and offset adjustment for rotation speed
Adjust using the following parameters.

Rotation speed External analog External analog
o Analog speed _ operation speed x Setting voltage + operation speed
Speed upper limit command command gain command offset

External analog Speed upper limit

External analog operation speed = - -
h External analo - Maximum value of setting voltage
operation speed / operation speegd command gain* 9 9

command gain command offset o
Speed lower limit | * |If the motor does not reach the speed upper limit when the

setting voltage is the maximum value, increase the value in the
"External analog operation speed command gain" parameter.

1 5
Setting voltage

Setting example: When the motor is operated linearly while the maximum rotation speed is set to 1500 r/min

Set a value of 1500 in the "Speed upper limit" parameter first, and set 300 in the "External analog operation speed
command gain" parameter.

< 3150 < 3150 < 3150

S S S

= = =

] —> 3 —> 3

g g 1500 g 1500

o} o o3

wv wv wv

c c c

2 R R

s s s

S 0 5 S 0 5 S 0 5

Setting voltage (VDC) Setting voltage (VDC) Setting voltage (VDC)

Refer to "How to adjust the speed difference" on p.30 for how to use the "Analog operation speed command offset"
parameter.
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B External analog torque limiting gain, External analog torque limiting offset

If gain and offset are adjusted when the torque limiting value is set using the external analog setting device, the slope
of the torque limiting value command can be changed, and the torque limiting value can finely be adjusted.

The torque limiting value corresponding to the voltage value varies depending on the product.

Gain adjustment and offset adjustment for torque limiting value
Adjust using the following parameters.

Torque limiting value
Torque limiting

maximum value External analog torque _ Torque limiting maximum value
limiting gain* Maximum value of setting voltage
External analog * |f the motor does not reach the torque upper limit when the
External aT.aIc_)tg torque E‘;Fgeute limiting setting voltage is the maximum value, increase the value in the
imiting gain | "External analog torque limiting gain" parameter.
0 5

]
Setting voltage
Setting example: When the torque limiting value is adjusted up to 100% using the external DC voltage
of 0to 5VDC

Set a value of 100 in the "Torque limiting maximum value" parameter first, and set 20 in the "External analog torque
limiting gain" parameter.

S 200 S 200 S 200

(0] (] (7]

> > =]

© © ©

> > >

2 ::> 2 100 |::> 2 100

E E E

o o o

= =} =]

§ 0 5 S o0 5 g o 5
= Setting voltage (VDC) = Setting voltage (VDC) = Setting voltage (VDC)

9.3 Operation and I/0 action

A: Update immediately, B: Update after operation stop, C: Update after executing Configuration

Parameter name Description Setting range Factory setting Update
- . . . 0: No filter
Impact softening filter This .|s a function to suppress an |mp:j1ct being 1: Filter 1 0 B
applied to a load at starting or stopping. 2 Filter 2

. . 0: Deceleration stop 1
Deceleration mode Selects how to stop the motor at deceleration ) P

- 1: Deceleration stop 2 0
selection stop.

2: Deceleration stop 3

Sets the motor rotation direction.

(Sets the rotation direction when turning the FWD
input ON if the "2-wire mode" is selected with the | 0: +=CCW @
"Operation input mode selection" parameter. Sets | 1: +=CW
the rotation direction when turning the FWD/REV
input ON if the "3-wire mode" is selected.)

Motor rotation direction

Operation input mode Selects whether the operation input mode is used | 0: 2-Wire mode 1

selection in the 2-wire mode or the 3-wire mode. 1: 3-Wire mode.

VA detection width Sets the detection width for the VA output. 1t0 400 r/min 200 A
Load holding function Selects whether to generate a force to hold the 0: Disable 0 C
selection shaft electrically when the motor stops. 1: Enable

Sets the limiting value of the load holding torque.
=1i imiti - 0,

If -1 is set, the tf)rque limiting val.ue set.to the 1 to +50% (Operation data s followed) A

selected operation data number is applied.

Load holding torque
limiting setting value
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B Impact softening filter

The impact softening filter is a function to perform [r/min]

a filter processing to the set acceleration time .

and deceleration time, and to suppress an impact ~ Set rotation speed f------+ - v Filter 1
PP P N // ‘\\ ——— Filter 2

being applied to a transferred load at starting or ' '
stopping. The motor accelerates slowly at starting ,% \\
! \

----- No filter

and decelerates slowly at stopping.

0

oL S\

Time [s]

If the "Impact softening filter" is enabled, the actual acceleration time/deceleration time may be longer than the
acceleration time/deceleration time having set.

B Deceleration mode selection
The motor stopping movement can be selected. Set according to the type of a power supply used or the motor stopping
movement.
However, note the deceleration stop time varies depending on a load condition.

( To stop the motor with the set deceleration time ) (To stop the motor gently )
I
I "Deceleration stop 2"
Not to return the regenerative power to o To utilize the regenerative power
. S The motor coasts to a stop
the power supply e Regenerative capacity is large duet braking f Fth
(switched-mode power supply, etc.) (Battery, etc.) uetono braking force. I the
i deceleration time is longer
than the coasting stop time,
"Deceleration stop 1" "Deceleration stop 3" the motor stops according to
This is the stopping method that regenerative power  This is the stopping method that regenerative power  the deceleration stop time.
generated at deceleration stop is consumed in the generated at deceleration stop is returned to the
motor and driver not to return to the power supply power supply side.
side. Also, use this setting when regenerative power is used
When the deceleration time is short, the output torque in other equipment.
may become smaller than the set torque limiting value ‘
due to regenerative energy, causing the stopping time Speed \

to increase.

Internal voltage

! Power supply voltage 1
Speed ! !

Power supply voltage 3 : WD |
Internal voltage : \ Positive
| : TOque Negative
FWD ; °
Positive ‘ ® Note when using a switched-mode power supply in "Deceleration stop 3"
Torque Negative If a power supply with a small regenerative capacity is combined, the voltage may

rise as indicated by hatched areas, causing a trip in the power supply or an alarm of
the driver to generate.

When performing regeneration operation continuously, use a power supply with a
large regenerative capacity.
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B Motor rotation direction

Even when a gearhead with a gear ratio which rotation direction is opposite to the motor output shaft is used, the rotation
direction of the gearhead output shaft when the FWD/REV input * is turned ON can be set to the same as that of the motor.
Rotation direction of the motor output shaft = p.29

Rotation direction when the input signal is turned ON

Input signal "Motor rotation direction" parameter
+=CW +=CCW

FWD/REV*

* This is the signal when the 3-wire mode is selected. When the 2-wire mode mode is selected, it is the FWD input.

B Operation input mode selection
The input mode of the operation input signal can be changed from the 3-wire mode to the 2-wire mode.

® 3-Wire mode

Instantaneous

\(stop

Deceleration stop

Motor operation

—/‘Instantaneous stop

START/STOP input

ON
OFF

RUN/BRAKE input

ON
OFF

FWD/REVinput O |
MPUL oer

® 2-Wire mode

Deceleration stop

_Ylnstantaneous stop _\

eceleration
stop

Motor operation

FWD i t ON
NPUL oep

ON
OFF

STOP-MODE i t ON
NPUL opr

REV input
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B VA detection width

The VA output is output when the  Example When the motor speed changes from the setting speed 1 to

motor reaches the plus or minus the setting speed 2
range of the "VA detection width"

“VA detection width ”
with respect to the set rotation .
speed. Setting speed 1 / \”9*
The VA detection width can be set \ “VA detection width ”
in a range of 1 to 400 r/min with “VA detection width "
respect to the set rotation speed.  Setting speed 2 \ . ;/

(Factory setting: 200 r/min) | \
i b “VA detection width "
Motor speed ‘ b

ON

VA output OFF I I_l |
o . |
reter | |

B "Load holding function selection" parameter

When 1 (enabled) is set, a force to hold the shaft electrically can be generated when the motor stops (load holding
torque).

The factory setting is 0 (disable).

If the angle of the motor output shaft is changed about 15°, a holding force is generated.

B "Load holding torque limiting setting value" parameter

The load holding torque limiting value is set with this parameter.

If -1 is set, the torque limiting value set to the selected operation data number is applied.

When the setting value of the torque limiting value exceeds 50% of the rated torque, the load holding torque is limited
to a maximum of 50%.

If a value of 0 to 50% is set, the torque limiting value having set is applied.

e Do not use a motor in a vertical application. If the power supply to the driver is turned off or if an alarm is generated,

the holding force is lost.
This function cannot be used for keeping the load position when the motor stops.

e If the load holding function is enabled, the time until the motor stops will be longer than when set to disable
according to the setting or load conditions. In addition, the motor output shaft may vibrate when the motor stops.
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9.4 Alarm and information settings

Refer to p.145 for details about alarms.
Refer to p.149 for details about information.

A: Update immediately, C: Update after executing Configuration

Parameter name Description Setting range Factory setting | Update
Overload alarm detection time Sets the detection time of the overload 0.1t010.0s 10.0 A
alarm.
. . Sets whether to enable or disable the h
Prevention of operation at power-on X . 0: Disable
prevention of operation at power-on 1 @
alarm 1: Enable
alarm.
This is a function to clear the
Information auto clear information status automatically when | 0: Disable 1
the cause of the generated information | 1: Enable
was removed.
Driver temperature information Sets the cond.|t|on " V.Vhlc.h the driver 40 to 85 °C 85
temperature information is generated.
Overvoltage information Sets the condition in which the 18.0t0 38.0VDC 38.0
overvoltage information is generated.
Undervoltage information sets the conlelon n W.hlch the 18.0 to 38.0 VDC 18.0
undervoltage information is generated.
Load information Sets the condition in which the load 0: Disable 0
information is generated. 1to 200%
Speed information Sets the condition in which the speed 0: Disable 0
P information is generated. 1t0 5200 r/min
o Sets the condition in which the RS-485
RS-485 communication error o . L .
. . communication error information is 1to 10 times 3
information
generated. A
Triometer information Sets the condition in which the 0.0: Disable 00
P tripmeter information is generated. 0.1 t0 99999999.9 kRev :
Odometer information Sets the condition in which the 0.0: Disable 00
odometer information is generated. 0.1 t0 99999999.9 kRev ’
Sets the condition in which the main 0: Disable
Mai ly time inf i ly time inf ioni )
ain power supply time information | power supply time information is 1 t0 999999999 min 0
generated.
Sets the condition in which the main 0: Disable
Main power supply count information | power supply count information is 1 t0 999999999 times 0
generated.
Rotation amount meter information sets the condlt!on n Wh.ICh the f‘?tatm” —2147483648 to
L . amount meter information (positive +2147483647
(positive side) . +2147483647 rev
side) is generated.
. . . Sets the condition in which the rotation
Rotation amount meter information amount meter information (negative —2147483648 to 2147483648

(negative side)

side) is generated.

+2147483647 rev

46



Parameter

A: Update immediately

Parameter name

Description

Setting range

Factory
setting

Update

INFO action (Driver temperature information
(INFO-DRVTMP))

INFO action (Overvoltage information (INFO-
OVOL))

INFO action (Undervoltage information (INFO-
UVvOoLT))

INFO action (Load information (INFO-LOAD))

INFO action (Speed information (INFO-SPD))

INFO action (Operation data setting error
information (INFO-SET-E))

INFO action (Operation prohibited information
(INFO-DRV))

INFO action (RS-485 communication error
information (INFO-NET-E))

INFO action (Rotation amount meter information
(INFO-REV))

INFO action (Tripmeter information (INFO-TRIP))

INFO action (Odometer information (INFO-ODO))

INFO action (Torque limiting value setting error
information (INFO-TRQ-DE))

INFO action (Rotation speed setting error
information (INFO-SPD-DE))

INFO action (Main power supply time
information (INFO-PTIME))

INFO action (Main power supply count
information (INFO-PCOUNT))

INFO action (Operation start limit mode
information (INFO-DSLMTD))

INFO action (I/O test mode information (INFO-
IOTEST))

INFO action (Configuration request information
(INFO-CFG))

INFO action (Power cycling request information
(INFO-RBT))

Sets the INFO output

and LED status when
corresponding information
is generated.

This does not affect the
bit output status of each
information.

0: INFO action is not applied
Information bit output: Applied
« INFO output: Not applied
« LED: Not applied

1:INFO action is applied
Information bit output: Applied
« INFO output: Applied
+ LED: Applied
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B Overload alarm detection time

The "Overload alarm detection time" parameter is used to change the time after the motor output torque exceeded
the overload detection level until the overload alarm is detected. The overload alarm is generated if a load exceeding
the rated torque was applied to the motor for the time set in the "Overload alarm detection time" parameter (factory

setting: 10.0 s).

Output torque

Generated
Not generated

Overload alarm
Generated

Not generated

6.0s

Rated torque

10.0s

Generated (When setting to 6.0 s)

Generated (When setting to 10.0 s)

B Prevention of operation at power-on alarm

The "Prevention of operation at power-on alarm" parameter is set to enable at the time of shipment in order to prevent
the motor from rotating suddenly when the power is turned on. If the "Prevention of operation at power-on alarm"
parameter is set to disable, the motor can be started operating or stopped by switching ON-OFF of the driver power

supply.
e Enable

Motor movement Stop

Operation input ON

signal OFF

ON

Power supply OFF

ON
OFF

MPS

ON
OFF

ALM-B

5sormore

e Disable
Movement .
Motor movement Stop
Operation input ON
signal OFF
5sormore
Power s | N
wer su
PPl OFF
ON
MPS
OFF
ON
ALM-B OFF

o |t takes time for the motor to operate after the power is turned on.

e Provide an interval of at least five seconds until the next time the power supply is turned on after it was turned off.
If the interval is short, a large current may flow and the life of the driver may be shortened.
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9.5 Monitor setting

A: Update immediately

Parameter reafaia Setting Factpry Vsikiic
name range setting
Driver user The desired name can be given to the driver used. Upto 16 _
name (The set name can be checked using the unit information monitor.) characters
Speed Sets the speed reduction ratio when the rotation speed of the gearhead output

reduction ratio |shaft is monitored. 100t0 9999 100

The speed reduction ratio is calculated by multiplying a value in the "Speed reduction

Speed‘ .| ratio" parameter by that in the "Speed reduction ratio digit setting" parameter. X1
rejd.uctlor.\ ratio | the rotation speed of the gearhead output shaft can be checked on the status 1:x0.1 2 A
digitsetting | 1 onitor of the MEXEO2. 2:x001

Sets the speed increasing ratio when the increased rotation speed is monitored.

If the speed increasing ratio is set to other than 1, the speed increasing ratio is
Speed prioritized.

increasing ratio | The rotation speed of the gearhead output shaft is shown on the status monitor of
the MEXEO2 as a value calculated by multiplying a value in the "Speed increasing
ratio" parameter by a rotation speed.

1.00t02.00 | 1.00

B Speed reduction ratio setting

The rotation speed converted by the speed reduction ratio can be checked on the various monitors of the MEXEOQ2.

| To display the rotation speed of the gearhead output shaft on the MEXEQ2

Example) When the speed reduction ratio 15 is set

Set 150 in the "Speed reduction ratio" parameter and x0.1 in the "Speed reduction ratio digit
setting" parameter.

15 that was calculated by the formula "150 x 0.1" was set.

At this time, one-fifteenth speed of the motor rotation speed is displayed. Rotation speed

To display the conveyor transfer speed on the MEXE02

To display the conveyor transfer speed, calculate the conveyor speed reduction ratio  Conveyor transfer

using the formula below, and set to the "Speed reduction ratio" parameter. speed Sy”ey

. iameter
Conveyor speed _ 1 _ Gearhead gear ratio
reduction ratio Feed rate per motor revolution Pulley diameter [m] x 7t

If 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 speed reduction ratio

Conveyor transfer speed [m/min] =

Example) When 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] x =

From the conversion formula, the conveyor speed reduction ratio is calculated as 63.7 in this example.
If the conveyor 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:

1300

Conveyor transfer speed [m/min] = 637 =204

[MEXEO2 Status monitor window]

FB] New1* | BLH RS-485 Communication Type [DC] - Status monitor X
Start Status Monitor
Command speed (motor shaft) 0 wmn Actual Speed(Motor) [ o wmnl
Command speed (gearhead shaft) 0] rmin] I Actual Speed(Gear) 0 iminl I
Inverer voltage 20| M Load Factor L dm
Elapsed time from boot [ms] Driver Temperature ra
Odometer (1000 rev]
Tripmeter [x1000rev]  Rotation amount meter e
Clear tripmeter Clear rotation amount meter
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9.6 Direct-IN function selection, Direct-OUT function selection

C: Update after executing Configuration

Parameter name Description Setting range Factory setting Update
D-INO input function selection 58: FWD (START/STOP):«
D-IN1 input function selection ) ) ) 59: REV (RUN/BRAKE):
D-IN2input function selection | oroto e /'S‘Z;flzngl o [Refertop3. | 72:STOP-MODE (FWD/REV)=
D-IN3 input function selection 64: MO
D-IN4 input function selection 8: ALM-RST
D-INO input logic level setting 0: Not invert
D-INT input logic level setting Sets the lodic level for the direct /0 | 0: Not . 0: Not invert c
D-IN2 input logic level setting (I;—ISNofoT)g—II?\l:)\.le orthe direc 1 Inc\)/elrr;ver 0: Not invert
D-IN3 input logic level setting 0: Not invert
D-IN4 input logic level setting 0: Not invert
D-OUTO output function selection | Selects the output signal to assign Refer to p.64. 147: SPEED-OUT
D-OUT1 output function selection | to the direct I/0 (D-OUTO, D-OUT1). 130: ALM-B
D-OUTO output logic level setting | Sets the logic level for the direct /0 | 0: Not invert 0: Not invert
D-OUT1 output logic level setting | (D-OUTO, D-OUT1). 1: Invert 0: Not invert

* |f the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses () will be

applied.

9.7 Remote-IN function selection, Remote-OUT function selection

C: Update after executing Configuration

Parameter name Description Setting range Factory setting Update
R-INO input function selection 64: MO
R-IN1 input function selection 65: M1
R-IN2 input function selection 66: M2
R-IN3 input function selection 58: FWD (START/STOP)=
R-IN4 input function selection 59: REV (RUN/BRAKE)=
R-IN5 input function selection 72: STOP-MODE (FWD/REV):
R-IN6 input function selection 0: Not used
R-IN7 input function selection Selects the input signal to assign to Refer to p.63. 8: ALM-RST
R-IN8 input function selection the remote 1/0 (R-INO to R-IN15). 0: Not used
R-IN9 input function selection 0: Not used
R-IN10 input function selection 0: Not used
R-IN11 input function selection 0: Not used
R-IN12 input function selection 0: Not used
R-IN13 input function selection 0: Not used
R-IN14 input function selection 0: Not used
R-IN15 input function selection 0: Not used c
R-OUTO output function selection 64: MO_R
R-OUT1 output function selection 65:M1_R
R-OUT2 output function selection 66: M2_R

R-OUT3 output function selection

R-OUT4 output function selection

R-OUTS5 output function selection

R-OUT6 output function selection

R-OUT7 output function selection

R-OUT8 output function selection

R-OUT9 output function selection

R-OUT10 output function selection

R-OUT11 output function selection

R-OUT12 output function selection

R-OUT13 output function selection

R-OUT14 output function selection

R-OUT15 output function selection

Selects the output signal to assign to
the remote I/0 (R-OUTO to R-OUT15).

Refer to p.64.

58: FWD (START/STOP)_Rx*

59: REV (RUN/BRAKE)_Rx*

72: STOP-MODE (FWD/REV)_Rx*

135:INFO

129: ALM-A

136: SYS-BSY

148: DIR

168: MPS

0: Not used

0: Not used

134: MOVE

141: VA

140:TLC

* If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.
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9.8 Communication and I/F function

Parameter

A: Update immediately, C: Update after executing Configuration, D: Update after turning on the power again

L . Factory
Parameter name Description Setting range i Update
Sets whether to enable or disable the
USB-ID (serial number). When it is setto | 0: Disable
USB-ID enable "Disable," the USB-ID is automatically set |1: Enable !
to arandom number.
D
Sets the USB-ID (serial number).
USB-ID The COM port at power-on can be fixed. 010 999,999,999 0
USB-PID Sets the product ID to be displayed in the 01031 0
COM port.
RS-485 Receive packet |Selects the monitoring target in the 0: All 0 A
monitor RS-485 communication. 1: Only own address
—1:The switch setting of the driver is followed
Communication ID Sets the address number (slave address). |1 to 15: Slave address 1to 15 -1
% Do not use 0.
0: 9,600 bps
1:19,200 bps
- 2: 38,400 bps
Baudrate Sets the transmission rate. 3:57.600 bps 4
4:115,200 bps
5:230,400 bps
Sets the byte order of 32-bit data. 0: Even Address-High Word & Big-Endian D
Communication order Set when the arrangement of 1: Even Address-Low Word & Big-Endian 0
communication data is different from the | 2: Even Address-High Word & Little-Endian
master. 3: Even Address-Low Word & Little-Endian
0:None
Communication parity | Sets the communication parity. 1: Even parity 1
2: 0Odd parity
- . - . 0: 1 bit
Communication stop bit | Sets the communication stop bit. 1:2 bits 0
RS-485 communication Sets the c.onc.iltlor? in which the'RS—485 0: Not monitored
. communication timeout alarm is 0
timeout alarm 1to 10000 ms
generated.
A communication error alarm A
RS-485 communication |is generated when the RS-485 0: Disable 3
error alarm communication error has occurred by 1to 10 times
the number of times set here.
:’irr?]r;smlssmn waiting Sets the transmission waiting time. 0.0 to 1000.0 ms 3.0
- D
Silent interval Sets the silent interval. 0.0: Set automatically 0.0
0.1to 10.0 ms
Slave error response Sets the response when the slave error | 0: Normal response is returned 1 A
mode occurred. 1: Exception response is returned
Sets the address of a group (address —1: Disable (no group transmission)
Initial group ID number of parent slave). It is stored even |1 to 15: Group ID -1 @
if the power is turned off. 3% Do not use 0.
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A: Update immediately

Parameter name Description S:r:;]f Factory setting Update

Indirect reference address setting (0) 576: Operation data No.0 rotation speed
Indirect reference address setting (1) 896: Operation data No.0 torque limiting value
Indirect reference address setting (2) 768: Operation data No.0 acceleration time
Indirect reference address setting (3) 832: Operation data No.0 deceleration time
Indirect reference address setting (4) 62: Driver input command
Indirect reference address setting (5) 98: Selection number
Indirect reference address setting (6) 103: Feedback speed
Indirect reference address setting (7) 108: Load factor
Indirect reference address setting (8) 63: Remote output
Indirect reference address setting (9) 64: Present alarm
Indirect reference address setting (10 123: Information
Indirect reference address setting (11 124: Driver temperature
Indirect reference address setting (12 163: Inverter voltage
Indirect reference address setting (13 157: Rotation amount meter
Indirect reference address setting (14) | Sets the ID of data to be 127: Tripmeter
Indirect reference address setting (15 stored in the indirect 0to 65535 126: Odometer

- - reference address (0) to - - A
Indirect reference address setting (16 (0 to FFFFh) 160: Main power supply time

Indirect reference address setting (17

Indirect reference address setting (18

Indirect reference address setting (19

Indirect reference address setting (20

Indirect reference address setting (21

Indirect reference address setting (22

Indirect reference address setting (23

Indirect reference address setting (24

Indirect reference address setting (25

Indirect reference address setting (26

Indirect reference address setting (27

Indirect reference address setting (28

Indirect reference address setting (29

Indirect reference address setting (30

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Indirect reference address setting (31

the indirect reference
address (31).

161: Main power supply count

184:1/0 status 1

185:1/0 status 2

186:1/0 status 3

187:1/0 status 4

188:1/0 status 5

189:1/0 status 6

190: 1/0 status 7

191:1/0 status 8

0: Not used

0: Not used

0: Not used

0: Not used

0: Not used

0: Not used
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m USB-ID

The USB-ID is a parameter to associate the USB port (COM port number) of a PC with the driver. The COM port number is
used when setting the communication port with the MEXEO2.

If multiple drivers are connected to a PC, the PC allocates empty COM ports to the driver in the connected order. If
the driver power is turned on again or if the UBS cable is removed and inserted, the allocated COM port numbers may
change because the order of connection recognized by the PCis changed.

® When the USB-ID is not set

COM port number Connection status

1 Connected

Connected

Empty +— COM port on the driver that the power was supplied first

Connected

Empty + COM port on the driver that the power was supplied second

ol | h~lw|N

Empty «+ COM port on the driver that the power was supplied third

Driver “A”

Driver “A”

PC (MEXEO02) If the order to turn on

o the power to the driver ap URY

Driver “B is changed Driver “B

<) — o
Driver “C” o Driver “C"

Changing the order to turn
on the power will also change
the COM port numbers

® When the USB-ID is set
If the "USB-ID" parameter is set, the same COM port numbers are always displayed regardless of the order of connection
because the COM port number is fixed to each driver. (The USB-ID and the COM port number may not match because a
PC associates with empty COM port numbers in descending order.)

Driver “A”
USB-ID: 0

com3 If the order to turn on

Driver “A”
USB-ID: 0

PC{MEXE02) won the power to the driver s unn
Driver “B is changed Driver “B
USB-ID: 1 9 USB-ID: 1
ovs) ) coms
Driver “C”" Driver “C”
USB-ID: 2 USB-ID: 2
Each COM port number will
COMé6 be maintained even if the order COM6

to turn on the power is changed

The COM port number set with the "USB-ID" parameter is disabled if the PC is changed.

m USB-PID

Although the USB-ID can fix the COM port number to each driver, changing the PC will also change and disable the COM
port numbers.

Meanwhile, the USB-PID is a parameter to set an ID number to the driver itself. Even if the PC or the COM port number

is changed, the product can easily be distinguished using the MEXEO2 because the ID number of the driver is not
changed.
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B RS-485 Receive packet monitor

This is a parameter to select the target to be monitored with the RS-485 communication monitor of the MEXEQ2.
Either "All" (entire communication) or "Only own address" can be selected.

B Communication ID

This is a parameter to set the address number (slave address). The address number set with the address number setting
switch is applied at the factory setting.

B Baudrate

This is a parameter to set the Baudrate (transmission rate) according to the setting of the host controller. If the Baudrate
is inconsistent with the host controller, communication is not established and a communication error occurs.

B Communication order

This is a parameter to set the communication order according to the setting of the host controller. If the communication
order is inconsistent with the host controller, communication is not established and a communication error occurs.

@ Setting example
When data "1234 5678h" of 32-bit is stored in the register address 1000h and 1001h, the arrangement changes to the
following according to the setting of the "Communication order" parameter.

1000h (even number address) | 1001h (odd number address)
Setting of parameters
Upper Lower Upper Lower
0: Even Address-High Word & Big-Endian 12h 34h 56h 78h
1: Even Address-Low Word & Big-Endian 56h 78h 12h 34h
2: Even Address-High Word & Little-Endian 34h 12h 78h 56h
3: Even Address-Low Word & Little-Endian 78h 56h 34h 12h

Data of RS-485 communication is described according to the order of "0: Even Address-High Word & Big-Endian" on
this manual.

B Communication parity

This is a parameter to set the communication parity according to the setting of the host controller. If the communication
parity is inconsistent with the host controller, a parity error occurs.

B Communication stop bit

This is a parameter to set the communication stop bit according to the setting of the host controller. If the
communication stop bit is inconsistent with the host controller, a communication error occurs.

B RS-485 communication timeout alarm

This is a parameter to set the condition in which the RS-485 communication communication timeout alarm is generated.
If the time set in the parameter has elapsed and yet the communication is not established with the host controller, the
RS-485 communication timeout alarm is generated. When RS-485 communication is performed properly, the monitoring
time when communication has not established is reset (the time is also reset when the alarm is cleared).

The initial value of the "RS-485 communication timeout alarm" parameter is set to "0: Not monitored."

B RS-485 communication error alarm

This is a parameter to set the condition in which the RS-485 communication error alarm is generated. If the RS-485
communication error such as mismatched CRC, parity error, or framing error occurs in succession and the number of
occurred errors exceeds the number of times set in the parameter, the RS-485 communication error alarm is generated.

e When RS-485 communication is performed properly, the number of times of RS-485 communication error occurred
is reset.

e To set the RS-485 communication error alarm to "Disable," set the value of the parameter to "0."
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B Transmission waiting time

This is a parameter to set the transmission waiting time. The transmission waiting time is a time after the slave switches
its communication line to the transmission mode upon receiving a query from the master, until it starts sending

a response (The actual transmission waiting time corresponds to the silent interval (C3.5) plus the value set in the
"Transmission waiting time" parameter). If the value in the "Transmission waiting time" parameter is set to a shorter time
than a time when the host controller switches to a receivable state, an error will occur in the host controller. Also, when a
timeout, etc. is set in the host controller, an error will occur in the same way if the setting time is too long. Set according
to the host controller.

“Transmission waiting time”
a5 parameter
IS

| Query |

Response |
Transmission waiting time !

H Silent interval

This is a parameter to set the silent interval. Be sure to provide an interval of 3.5 characters or more as the transmission
waiting time for the silent interval. If this waiting time is less than 3.5 characters long, the driver cannot respond.
When the "Silent interval" parameter is set to "0.0: Set automatically," the silent interval varies depending on the
transmission rate.

® When the "Silent interval" parameter is set to "0.0: Set automatically"

Transmission rate (bps) Silent interval Frame interval of master (reference)

9,600 4.0 ms or more 5.0 ms or more

19,200
38,400
57,600 2.5 ms or more 3.0 ms or more
115,200
230,400

o If frames are received at an interval shorter than the required silent interval, the frames are discarded and a

communication error occurs. When a communication error occurs, check the silent interval of the slave and reset
the frame transmission interval.

e Thessilent interval may vary depending on the product series connected. When connecting multiple product series,
set parameters as follows.
- "Silent interval" parameter: "0.0: Set automatically”
- "Transmission waiting time" parameter: 1.0 ms or more

e |n a system that the only products having the "Silent interval" parameter are connected, providing the common
setting in the "Silent interval" parameter can improve the communication cycle. Use in a state of setting to "0.0: Set
automatically" normally.
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B Slave error response mode

Sets the response when the slave error occurred. If the slave error occurs, an exception response is returned at the
factory setting. When no exception response is required as in the case of a touch panel, set to "0: Normal response is

returned".

@ Exception response

An exception response is returned if the slave cannot execute the process requested by the query.
Appended to this response is an exception code indicating why the process cannot be executed. The message structure
of exception response is as follows.

Slave address

Function code

Exception code Error check

8 bits

8 bits

8 bits 16 bits

® Function code

The function code in the exception response is a sum of the function code in the query and 80h.

Function code of query

Exception response

03h 83h
06h 86h
08h 88h
10h 90h
17h 97h

® Exception code

The exception code when the slave error occurs is shown below.

Exception code

Communication error code

Description

Communication with user I/F is in progress (downloading or initializing in the

04h

89h MEXEO2 is in progress).
Non-volatile memory processing is in progress.
8Ah o Internal processing is in progress (S-BSY is ON).
e An alarm of EEPROM error is present.
8Ch Outside the parameter setting range (the write value is outside the setting range).
8Dh Command execute disable

B Initial group ID

The group send is a function that multiple slaves are made into a group and a query is sent to all slaves in the group at
once. Set a group address (address number of parent slave) to the child slaves to be included in the group. However, the
setting value of the "Group ID" command is saved in the RAM. In this case, if the power supply is turned off, the setting
will be returned to the initial value and the group will be released. Therefore, the group is needed to set again every
time after the power supply is turned on.
On the other hand, the "Initial group ID" parameter is stored in the non-volatile memory. If a group is set in this
parameter, the group will not be released even when the power supply is turned off. The group function can be used
immediately when the power supply is turned on.
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B Indirect reference address

Parameter

The indirect reference address is a parameter to set an address of data that is desired to set by indirect reference (input a

half value of the register address (upper) to be set).
Indirect reference is one of the setting method of a query. When addresses of data are not successive, multiple

commands can be executed with one query by using indirect reference. Features of indirect reference are as follows.

Refer to p.89 for details.

o Indirect reference is a method in which data is stored in addresses exclusive for sending (indirect reference addresses)

and set.

o Even if addresses of the data to be set are not successive, multiple data can be handled with one query because the
indirect reference addresses are successive.

e The set data is operated by inputting the remote I/O.

Writing and reading the contents set in indirect reference are performed from the "Area" address of indirect reference

via communication.

Modbus communication

Modbus communication

Register address Name Register address Name

Upper Lower Upper Lower

(11,94208h) (1294219h) Indirect reference area (0) (1296600}1) (1296611h) Indirect reference area (16)
(14;94320h) (14;’94331h) Indirect reference area (1) (14396622h) (14396633h) Indirect reference area (17)
(1294342h) (1294353h) Indirect reference area (2) ( 129664[;) (1296655h) Indirect reference area (18)
(1‘;94364h) (1‘;94375h) Indirect reference area (3) ( 14396666}1) (14396677}1) Indirect reference area (19)
(12i386h) (12i397h) Indirect reference area (4) (1‘;,96688h) (1‘;,96699h) Indirect reference area (20)
(11513A8h) (ég‘égh) Indirect reference area (5) (143961?h) (12967B1h) Indirect reference area (21)
(1‘;,944coh) (éiégh) Indirect reference area (6) ( 143%7;]) (1‘;967D3h) Indirect reference area (22)
(:;iizh) (143944F3h) Indirect reference area (7) ( 143967;\) (143967F5h) Indirect reference area (23)
(11951)4h) (1195415h) Indirect reference area (8) ( 1297706'1) (1297717}1) Indirect reference area (24)
(14;’95426h) (14;’95437h) Indirect reference area (9) (14397728h) (14397739h) Indirect reference area (25)
(1‘;9518h) (1‘;9';59h) Indirect reference area (10) (:;97840h) (14397851h) Indirect reference area (26)
(1295560h) (1295571h) Indirect reference area (11) ( 1297862h) (1297871) Indirect reference area (27)
(1‘;95582h) (1‘;95593h) Indirect reference area (12) ( 1‘1'397?;1) ( 1‘1'397895h) Indirect reference area (28)
(1‘;955:;) (14395585h) Indirect reference area (13) (14397th) (14397887h) Indirect reference area (29)
(1‘;,955C6h) (1295?D7h) Indirect reference area (14) (143978CSh) (1‘;,978D9h) Indirect reference area (30)
(12955E8h) (143955F9h) Indirect reference area (15) (1?79:}1) (12979F1h) Indirect reference area (31)
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Parameter

2.9

1/O signals assignment list

To assign signals via RS-485 communication, use the "Assignment number" in the table instead of the signal names.

B Input signal

Assignment

number Signal name
80 RO
81 R1
82 R2
83 R3

Assignment Signal name Assignment Signal name
number number
0 Not used 58 FWD (START/STOP) 2
8 ALM-RST 59 REV (RUN/BRAKE)*2
14 INFO-CLR 64 Mo
16 HMI 65 M1
22 TL 66 M2
25 EXT-ERROR*1 72 STOP-MODE (FWD/REV)*2
74 H-FREE

*] The EXT-ERROR input cannot be assigned to the remote input.
*2 If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

B Output signal

Assignment Signal name Assignment Signal name Assignment Signal name
number number number
0 Not used 129 ALM-A 226 INFO-DRVTMP
8 ALM-RST_R 130 ALM-B 228 INFO-OVOLT
14 INFO-CLR_R 134 MOVE 229 INFO-UVOLT
16 HMI_R 135 INFO 231 INFO-LOAD
22 TL_R 136 SYS-BSY 232 INFO-SPD
25 EXT-ERROR_R 140 TLC 233 INFO-SET-E
58 FWD (START/STOP)_R=1 141 VA 236 INFO-DRV
59 REV (RUN/BRAKE)_R=1 147 SPEED-OUT=%2 239 INFO-NET-E
64 MO_R 148 DIR 243 INFO-REV
65 M1_R 168 MPS 244 INFO-TRIP
66 M2_R 245 INFO-ODO
72 STOP-MODE (FWD/REV)_R=*1 248 INFO-TRQ-DE
74 H-FREE_R 249 INFO-SPD-DE
80 RO_R 250 INFO-PTIME
81 R1_R 251 INFO-PCOUNT
82 R2_R 252 INFO-DSLMTD
83 R3_R 253 INFO-IOTEST
254 INFO-CFG
255 INFO-RBT

*] If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

*2 The SPEED-OUT output cannot be assigned to the remote output. Also, the logic level setting cannot be inverted.
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10 1/O signals

1/0 signals

This manual describes 1/0 signals as follows.

e Direct 1/0:1/0 to be accessed via I/0O signal connector (CN2)
e Remote I/0O: 1/0 to be accessed via RS-485 communication

10.1 Directl/O

Direct I/0 is I/0 that the I/O signal cable is connected to the I/0 signal connector (CN2) to input and output signals

directly.

B Assignment to the input terminals

The following signals are assigned at the time of shipment. Input signals and logic level settings assigned to the direct
inputs D-INO to D-IN4 can be changed using parameters.
Refer to p.63 for the input signals list that can be assigned.

Terminal name Factory setting
D-INO FWD (START/STOP)
D-IN1 REV (RUN/BRAKE)
D-IN2 STOP-MODE (FWD/REV)x
D-IN3 Mo
D-IN4 ALM-RST

* If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

Related parameters

Parameter name

Description

Factory setting

D-INO input function selection

D-IN1 input function selection

D-IN2 input function selection

D-IN3 input function selection

D-IN4 input function selection

Selects the input signal to assign to the direct input (D-INO to

D-IN4).

58: FWD (START/STOP)x*

59: REV (RUN/BRAKE)#*

72: STOP-MODE (FWD/REV)x*

64: MO

8: ALM-RST

* |f the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

e When the same input signal is assigned to multiple input terminals, the function will be executed if any one of the

terminals is turned ON.

(Except for HMI input, TL input, and EXT-ERROR input)

o For the HMI input, the TL input, and the EXT-ERROR input, they are always being ON if not assigned.
If these signals are assigned to both direct I/0 and remote /0 or to multiple terminals, the function will be enabled
when all terminals are turned ON.

e For the direct input, in order to surely recognize the input signal, ensure the ON time and OFF time of each input

signal for at least 2 ms.
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B Changing the logic level setting of input signals

The logic level setting for the direct input can be changed.

Parameter Description Setting range | Factory setting

D-INO input logic level setting 0:Not i ¢
to Changes the logic level setting for the direct input (D-INO to D-IN4). 1: In(\)/elrr;ver 0
D-IN4 input logic level setting '

In the case of the factory setting (setting is "Not invert"), the driver recognizes that an internal signal is ON (active state)
when the direct input is "L level."

If the parameter setting is changed to "Invert," the driver recognizes that an internal signal is ON (active state) when the
direct input is "H level."

Direct input

Internal signal ~ ON
(when setting to “Not invert”)  off

Internal signal ~ ON
(when setting to “Invert”)  off

Assignment to the output terminals

The following signals are assigned at the time of shipment. Output signals and logic level settings assigned to the direct
outputs D-OUTO0 and D-OUT1 can be changed using parameters.
Refer to p.64 for the output signals list that can be assigned.

Terminal name Factory setting
D-OUTO SPEED-OUT
D-OUT1 ALM-B

Related parameters

Parameter name Description Factory setting
D-OUTO output function selection 147: SPEED-OUT
Selects the output signal to assign to the direct output (D-OUTO, D-OUT1). —————
D-OUT1 output function selection 130: ALM-B

Changing the logic level setting of output signals

The logic level setting for direct output can be changed.

Parameter Description Setting range | Factory setting

D-OUTO output logic level setting | Changes the logic level setting for the direct output (D-OUTO, 0: Not invert

D-OUT1 output logic level setting | D-OUT1). 1: Invert 0

In the case of the factory setting (setting is "Not invert"), the internal transistor is in an "energized state" when an internal
signal is turned ON (active state).

If the parameter setting is changed to "Invert," the internal transistor is in an "energized state" when an internal signal is
OFF (active state).

. ON

Internal signal
OFF
Direct output ON (conduction)

(when setting to “Not invert”)  oFF (non-conduction)

Direct output ON (conduction)
(when setting to “Invert”)  oFF (non-conduction)

Changing the logic level setting is not available for the SPEED-OUT output.

Even if the logic level setting of D-OUT that the SPEED-OUT output is assigned is changed to "Invert," an energized
state of the internal transistor does not change.
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10.2

Remote l/O

Remote I/0 is I/O to be accessed via RS-485 communication.

B Assignment to input signals

The following signals are assigned at the time of shipment. Input signals assigned to the remote inputs R-INO to R-IN15
can be changed using parameters. Refer to p.63 for the input signals list that can be assigned.

1/0 signals

Remote I/O signal name Factory setting Remote I/O signal name Factory setting
R-INO Mo R-IN8 Not used
R-IN1 M1 R-IN9 Not used
R-IN2 M2 R-IN10 Not used
R-IN3 FWD (START/STOP) R-IN11 Not used
R-IN4 REV (RUN/BRAKE)3 R-IN12 Not used
R-IN5 STOP-MODE (FWD/REV)* R-IN13 Not used
R-IN6 Not used R-IN14 Not used
R-IN7 ALM-RST R-IN15 Not used

* |f the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses () will be

applied.

Related parameters

Parameter name

Description

Factory setting

R-INO input function selection

R-IN1 input function selection

R-IN2 input function selection

R-IN3 input function selection

R-IN4 input function selection

R-IN5 input function selection

R-IN6 input function selection

R-IN7 input function selection

R-IN8 input function selection

R-IN15).

R-IN9 input function selection

R-IN10 input function selection

R-IN11 input function selection

R-IN12 input function selection

R-IN13 input function selection

R-IN14 input function selection

R-IN15 input function selection

Selects the input signal to assign to the remote input (R-INO to

64: MO

65: M1

66: M2

58: FWD (START/STOP)*

59: REV (RUN/BRAKE)*

72: STOP-MODE (FWD/REV)*

0: Not used

8: ALM-RST

0: Not used

: Not used

: Not used

: Not used

: Not used

: Not used

: Not used

0: Not used

* |f the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

e When the same input signal is assigned to multiple input terminals, the function will be executed if any one of the
terminals is turned ON. (Except for HMI input and TL input)

e Forthe HMI input and the TL input, they are always being ON if not assigned.

If these signals are assigned to both direct I/0 and remote 1/O or to multiple terminals, the function will be enabled
when all terminals are turned ON.
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B Assignment of output signals

The following signals are assigned at the time of shipment. Output signals assigned to the remote outputs R-OUTO to
R-OUT15 can be changed using parameters. Refer to p.64 for the output signals list that can be assigned.

Remote I/O signal name Factory setting Remote I/O signal name Factory setting
R-OUTO MO_R R-OUT8 SYS-BSY
R-OUT1 M1_R R-OUT9 DIR
R-OUT2 M2_R R-OUT10 MPS
R-OUT3 FWD (START/STOP)_R= R-OUT11 Not used
R-OUT4 REV (RUN/BRAKE)_R=* R-OUT12 Not used
R-OUT5 STOP-MODE (FWD/REV)_Rx* R-OUT13 MOVE
R-OUT6 INFO R-OUT14 VA
R-OUT7 ALM-A R-OUT15 TLC

* If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

Related parameters

Parameter name Description Factory setting
R-OUTO output function selection 64: MO_R
R-OUT1 output function selection 65:M1_R
R-OUT2 output function selection 66: M2_R

R-OUT3 output function selection

R-OUT4 output function selection

R-OUTS5 output function selection

R-OUT6 output function selection

R-OUT7 output function selection

R-OUT8 output function selection

(R-OUTO to R-OUT15).

R-OUT9 output function selection

R-OUT10 output function selection

R-OUT11 output function selection

R-OUT12 output function selection

R-OUT13 output function selection

R-OUT14 output function selection

R-OUT15 output function selection

Selects the output signal to assign to the remote outnput

58: FWD (START/STOP)_Rx*

59: REV (RUN/BRAKE)_R*

72: STOP-MODE (FWD/REV)_Rx*

135:INFO

129: ALM-A

136: SYS-BSY

148: DIR

168: MPS

0: Not used

0: Not used

134: MOVE

141:VA

140:TLC

* If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.
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10.3 Signals list

B Input signals

1/0 signals

Assignment Signal name Description
number
0 Not used Set when the input terminal is not used.
This is a signal to reset the alarm being generated. (The signal is reset at the ON edge of the
8 ALM-RST .
input.)
This is a signal to clear the information being generated. (The signal is reset at the ON edge of
14 INFO-CLR .
the input.)
This is a signal to switch whether to enable or disable the function limitation of the
16 HMI1 MEXEO02.
(The function limitation is released when this signal is turned ON.)
2 TLs] This is a signal to switch whether to enable or disable the torque limiting function.
(The torque limiting function is enabled when this signal is turned ON.)
This is a signal to generate the external stop alarm and stop the motor forcibly.
2 EXT-ERROR+2 (The alarm is generated when this signal is turned OFF.)
58 FWD (START/STOP)#3 'I(')l:\ils)is a signal to rotate or stop the motor. (The motor rotates when this signal is turned
REV (RUN/BRAKE The function and name vary depending on the setting of the "Operation input mode
59 (RUN/B )%3 selection" parameter.
64 Mo
65 M1 These are signals to select the operation data number.
66 M2
This is a signal to set the motor movement.
The function and name will change by the setting of the "Operation input mode selection"
parameter.
72 STOP-MODE (FWD/REV)*3 STOP-MODE: This is a signal to select how to stop the motor.
(OFF: Deceleration stop, ON: Instantaneous stop)
FWD/REV:This is a signal to select the motor rotation direction.
(OFF: Reverse direction, ON: Forward direction)
This is the input signal that can be used when the load holding function is enabled.
74 H-FREE If the H-FREE input is turned ON when the stopped motor shaft is electrically held by the
load holding function, the motor shaft can be rotated by an external force (free-run state).
80 RO
81 R1
These are general signals.
82 R2
83 R3

*] A state of an internal signal is always ON (active state) if it is not assigned to the direct input and remote input.

*2 The EXT-ERROR input is not available to the assignment of the remote input. A state of an internal signal is always ON (active
state) if the EXT-ERROR input is not assigned.

*3 If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.
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B Output signals

Assignment Signal name Description
number

0 Not used Set when the output terminal is not used.

8 ALM-RST_R

14 INFO-CLR_R

16 HMI_R

22 TL_R

25 EXT-ERROR_R

58 FWD (START/STOP)_Rs1

59 REV (RUN/BRAKE)_R=1

64 MO_R Th | |

ese are signals to output a response to an input signal.

65 M1_R d P P putsi9

66 M2_R

72 STOP-MODE (FWD/REV)_Rx1

74 H-FREE_R

80 RO_R

81 R1_R

82 R2_R

83 R3_R

129 ALM-A Thls is a signal to output an ala.rm status of the driver.
It is turned ON when an alarm is generated.

130 ALM-B This is a signal to output an alarm status of the driver.
Itis turned OFF when an alarm is generated.

134 MOVE This is a signal to output the operating status of the motor.
Itis turned ON when the motor is operated by the operation input signal.

135 INFO This is a signal to output an information status of the driver.
It is turned ON when information is generated.

136 SYS-BSY This is a signal to output when the driver is in an internal processing state.
Itis turned ON when the internal processing is being performed.
This is a signal to output when the output torque reaches the torque limiting value

140 TLC having set.
Itis turned ON when the output torque reaches the limit value and is limited.
This is a signal to output when the motor feedback speed reaches the setting speed.

141 VA Itis turned ON when the feedback speed reaches the plus or minus range of VA detection
width with respect to the setting speed.

147 SPEED-OUT#2 ThIS is a signal to f)utput in synchronization with the motor rotation. 30 pulses are output
with each revolution of the motor output shaft.

148 DIR This is a signal to output information of the motor rotation direction.
It is turned ON when the motor shaft rotates in the forward direction.

168 MPS This is a signal to output the power-on status of the main power supply.

It is turned ON when the main power supply is turned on.

#] If the 3-wire mode is selected with the

applied.

"Operation input mode selection" parameter, the signal in the parentheses ( ) will be

*2 Changing the logic level setting is not available for the SPEED-OUT output. Also, the SPEED-OUT output cannot be assigned
to the remote output.
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1/0 signals

Assignment Signal name Description
number

226 INFO-DRVTMP
228 INFO-OVOLT
229 INFO-UVOLT
231 INFO-LOAD
232 INFO-SPD
233 INFO-SET-E
236 INFO-DRV
239 INFO-NET-E
243 INFO-REV
244 INFO-TRIP These are signals to output when the corresponding information is generated.
245 INFO-ODO
248 INFO-TRQ-DE
249 INFO-SPD-DE
250 INFO-PTIME
251 INFO-PCOUNT
252 INFO-DSLMTD
253 INFO-IOTEST
254 INFO-CFG
255 INFO-RBT
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10.4 Inputsignals

This section explains each input signal.

When input signals are assigned to the direct input, in order to surely recognize the input signal, ensure the ON time
and OFF time of each input signal for at least 2 ms.

Names and functions of the operation input signals vary depending on the setting of the "Operation input mode
selection" parameter.

Operation input Signals 3-Wire mode: START/STOP input, RUN/BRAKE input, FWD/REV input
2-Wire mode: FWD input, REV input, STOP-MODE input

[3-Wire mode]

m START/STOP input, RUN/BRAKE input

The motor rotates according to the acceleration time when both the START/STOP input and the RUN/BRAKE input are
turned ON.

If the START/STOP input is turned OFF while the motor rotates, the motor decelerates to a stop * according to the
deceleration time.

If the RUN/BRAKE input is turned OFF while the motor rotates, the motor stops at the shortest time (instantaneous stop).
* Operation of deceleration stop can be changed by setting of the "Deceleration mode selection" parameter. (p.42)

e When the START/STOP input and the RUN/BRAKE input are turned OFF simultaneously, the RUN/BRAKE input is
prioritized.

e The actual acceleration time and deceleration time are affected by customer's conditions of use, load inertia, and
load torque.

B FWD/REV input

This is a signal to change the motor rotation direction.
The motor rotates in the forward direction when this signal is turned ON, and in the reverse direction when it is turned
OFF.

The rotation direction of the motor varies depending on the setting of the "Motor rotation direction" parameter or
the gear ratio of the gearhead.

Example:
When the "Motor rotation direction" parameter is set to "positive direction (+) = CW" (factory setting)

Stopping method selection L CW/CCW operation
<

v

Instantaneous D Deceleration stop

stop e eceleration stop
w w cw

Motor operation
ccw /‘ Instantaneous stop

START/STOP input O™
OFF

RUN/BRAKE input  ON
OFF

FWD/REV input  ON
OFF
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[2-Wire mode]

B FWD input, REV input

When the FWD input is turned ON, the motor rotates in the forward direction. When it is turned OFF, the motor stops
according to the STOP-MODE input status.

When the REV input is turned ON, the motor rotates in the reverse direction. When it is turned OFF, the motor stops
according to the STOP-MODE input status.

If the FWD input and the REV input are turned ON simultaneously during motor rotation, the motor decelerates to a
stop.

If the STOP-MODE input status is changed from OFF to ON while the motor decelerates to a stop, the motor operation
changes to instantaneous stop.

B STOP-MODE input

This is a signal to select how the motor should stop when the FWD input or the REV input is turned OFF.

When the STOP-MODE input is OFF, the motor decelerates to a stop according to the deceleration time of the operation
data number.

When the STOP-MODE input is ON, the motor stops at the shortest time (instantaneous stop).

Example:
When the "Motor rotation direction" parameter is set to "positive direction (+) = CW" (factory setting)

Rotation direction switching, Stopping method selection Ly CW/CCW operation
Deceleration stop Deceleration Deceleration
stop stop
cw cw cw
Motor operation
ccw ccw
A Instantaneous stop

ON
OFF

REV input ON I
OFF -

STOP-MODE input  ©N
OFF

FWD input

B MO to M2 inputs

Desired operation data number can be selected by a combination of ON-OFF status of the MO to M2 inputs.
The number of selectable operation data is eight data.
Variable speed operation and multi-speed operation can be performed.

Operation data number M2 M1 Mo
0 OFF OFF OFF
1 OFF OFF ON
2 OFF ON OFF
3 OFF ON ON
4 ON OFF OFF
5 ON OFF ON
6 ON ON OFF
7 ON ON ON
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B ALM-RST input

The ALM-RST input is a signal to reset an alarm status. (The alarm will be reset at the ON edge of the input.)

To reset an alarm, turn the operation input signal OFF, and remove the cause of the alarm before turning the ALM-RST
input ON. In the case of the 3-wire mode, when both the START/STOP input and RUN/BRAKE input are being ON, the
ALM-RST input is disabled. (In the case of the 2-wire mode, when either the FWD input or the REV input is being ON, the
ALM-RST input is disabled.) If an alarm cannot be reset with the ALM-RST input, once turned off the power supply and
turn on again.

START/STOP input  ON
RUN/BRAKE input  OFF

2 ms or more

ALM-RST i ON
- input OFF
2 ms or more
ALM-A ON
-A output OFF
10 ms or less
ALM-B ON
-B output OFF

* If an alarm is generated while the motor rotates, the motor will stop. The stopping method varies depending on the alarm
type.

e Continuing the operation without removing the cause of the alarm may cause damage to equipment.

U

e Alarms of overcurrent, EEPROM error, and CPU error cannot be reset with the ALM-RST input.

B INFO-CLR input

The INFO-CLR input is a signal to clear an information status. (Information will be cleared at the ON edge of the input.)
This signal is used when the "INFO auto clear" parameter is set to disable. If it is turned from OFF to ON while information
is being generated, the information status will be cleared.

Related parameters

Parameter name Description Setting range | Factory setting

This is a function to clear the information status automatically when the cause of | 0: Disable

INFO auto clear . )
the generated information was removed. 1: Enable

1

B HMl input

The HMl input is a signal to release the function limitation of the MEXEO2.

When the HMI input is turned ON, the function limitation of the MEXEOQ2 is released.

When the HMI input is turned OFF, the function limitation is imposed.

[Functions to be limited]

e Writing of operation data and parameters e 1/O test e Teaching/remote operation

e Clearing of records and others e Configuration e Initialization (restores to the factory setting)

Even if the function limitation of the MEXEQ2 is imposed by the HMI input, it can be released by executing "HMI
release" such as inputting the key code using the MEXEQ2 or RS-485 communication.

e The HMI input is always ON (active state) as an internal signal if it is not assigned to the direct input or the remote
input. When this signal is in an ON state (active state), the function limitation of the MEXEOQ2 is not imposed (the
HMI input is not assigned at the time of shipment).

o If the HMI input is assigned to both the direct input and the remote input or to multiple terminals, when all

assigned input terminals are turned ON, it is in an ON state (active state) as an internal signal and the function
limitation is released.
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B TLinput

The TL input is a signal to switch whether to enable or disable the torque limiting function.

When the TL input is turned ON, the torque limiting function is enabled.

The maximum value of the motor output torque is limited based on the set torque limiting value.

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 (200%).

e TheTL input is always ON (active state) as an internal signal if it is not assigned to the direct input or remote input.

When this signal is in an ON state (active state), the torque limiting function is enabled (the TL input is not assigned
at the time of shipment).

e If the TL input is assigned to both the direct input and the remote input or to multiple terminals, when all assigned
input terminals are turned ON, it is in an ON state (active state) as an internal signal.

B EXT-ERROR input

The EXT-ERROR input is a signal for emergency stop.
When this signal is turned OFF, an alarm is generated to stop the motor instantaneously.

e The EXT-ERROR input is always ON (active state) as an internal signal if it is not assigned to the direct input. When

this signal is in an ON state (active state), the external stop alarm is not generated (the EXT-ERROR input is not
assigned at the time of shipment).

e If the EXT-ERROR input is assigned to multiple direct input terminals, when all assigned input terminals are turned
ON, it is in an ON state (active state) as an internal signal.

e The EXT-ERROR input cannot be assigned to the remote input.

B H-FREE input

This is the input signal that can be used when the load holding function is enabled.
If the H-FREE input is turned ON when the stopped motor shaft is electrically held by the load holding function, the
motor shaft can be rotated by an external force (free-run state).
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10.5 Output signals

B SPEED-OUT output

30 pulses are output while the motor output shaft makes one revolution in synchronization with the motor rotation.
The pulse width of output pulse signals is 0.2 ms. The motor rotation speed can be calculated using the SPEED-OUT

output.
1 T
Frequency of SPEED-OUT (Hz) = T
Rotation speed (r/min) = Frequency :BSPEED_OUT X 60 0.2ms

e Changing the logic level setting is not available for the SPEED-OUT output.

e The SPEED-OUT output cannot be assigned to the remote output.

e The SPEED-OUT output repeats a state of ON or OFF. The SPEED-OUT output may be in a state of OFF depending
on the acquisition timing by the MEXEQ2 or RS-485 communication even if the SPEED-OUT output (ON-OFF) is
activated.

B ALM-A output, ALM-B output

This is a signal to output the status of alarm generation. If an alarm is generated, the ALM-A output is turned ON (in the
case of normally open), and the ALM-B output is turned OFF (in the case of normally closed).

Alarm generation

Y ,Stop
Motor operation W
ALM-A N |
-A output OFF I
ALM-B output ON i
"B outpu OFF

B TLC output
When the motor output torque is limited, the TLC output is turned ON.

Torque limiting value (%)

Load torque

TLC output

If the motor is operated at low speed or the torque limiting value is set to less than 20%, the TLC output may not be
stable.
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B DIR output

This is a signal to output information of the motor rotation direction.

It is turned ON when the motor rotates in the forward direction, and OFF when in the reverse direction.

The previous output state will be continued until the motor will reversely rotate next time. The DIR output immediately
after the power is turned on will be OFF.

Since this signal is output based on the actual rotation direction of the motor, it is output even if the operation input
signal is an OFF state or the motor is externally driven forcibly.

Related parameters

Parameter name Description Setting range Factory setting

Sets the motor rotation direction.

(Sets the rotation direction when turning the FWD input
ON if the "2-wire mode" is selected with the "Operation 0: Positive direction (+)=CCW
input mode selection" parameter. 1: Positive direction (+)=CW
Sets the rotation direction when turning the FWD/REV
input ON if the "3-wire mode" is selected.)

Motor rotation direction

Example: When the "Motor rotation direction" parameter is set to "positive direction (+)=CW"

cw cw

Motor operation
ccw ccw

DIR output

OFF

* A state just before stopping is output while the motor stops.

B MOVE output
The MOVE output is turned ON when the motor is rotating by turning the operation input signal ON.

cw

Motor operation

ON
OFF

Operation input

MOVE output ON
OFF

B INFO output

This is a signal to check the status of information generation. If any one of information is generated, the INFO output will
be turned ON.

However, if information that a parameter of INFO action is set to "Not applied" is generated, the INFO output will not be
turned ON.
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B VA output

When the feedback speed reached the "plus or minus range of VA detection width with respect to the setting speed,

this output is turned ON.
A range to turn the VA output ON can be set using the "VA detection width" parameter.

Related parameters

Parameter name Description

Setting range

Factory setting

VA detection width

Sets the detection width for the VA output.

1 to 400 r/min]

200

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

Motor speed

“VA detection width ”
Setting speed 1 / \ kS
i \ “VA detection width ”
3 “VA detection width ”
Setting speed 2 A\ \, s
3 : “VA detection width ”

ON
VA output
OFF

Operation  ON
input signal OFF I

—
L

B Information bit output
If corresponding information is generated, each output signal is turned ON.

Information Informatif)n bit output Information Informatif)n bit output
signal signal

Driver temperature INFO-DRVTMP Odometer INFO-ODO
Overvoltage INFO-OVOLT Torque limiting value setting error INFO-TRQ-DE
Undervoltage INFO-UVOLT Rotation speed setting error INFO-SPD-DE
Load INFO-LOAD Main power supply time INFO-PTIME
Speed INFO-SPD Main power supply count INFO-PCOUNT
Operation data setting error INFO-SET-E Operation start limit mode INFO-DSLMTD
Operation prohibited INFO-DRV 1/0 test mode INFO-IOTEST
RS-485 communication error INFO-NET-E Configuration request INFO-CFG
Rotation amount meter INFO-REV Power cycling request INFO-RBT
Tripmeter INFO-TRIP

B SYS-BSY output

This signal is turned ON in the following conditions.
e When the maintenance command is executed via RS-485 communication

e When Configuration, teaching/remote operation, or I/0 test is being executed with the MEXEQ2

e When writing of operation data or parameters is being executed with the MEXEQ2

Rewriting of the operation data or executing the maintenance command are not allowed in a state where the SYS-BSY

output is being ON.

B MPS output
The MPS output is turned ON when the main power supply is turned on.
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B Response output

The response output is a signal to output the ON-OFF status of the corresponding input signal.
The table below shows the correspondences between input signals and output signals.

Input signals Output signals
ALM-RST ALM-RST_R
INFO-CLR INFO-CLR_R

HMI HMI_R
TL TL_R
EXT-ERROR EXT-ERROR_R
FWD (START/STOP) FWD (START/STOP)_R
REV (RUN/BRAKE) REV (RUN/BRAKE)_R
MO MO_R
M1 M1_R
M2 M2_R
STOP-MODE (FWD/REV) STOP-MODE (FWD/REV)_R
H-FREE H-FREE_R
RO RO_R
R1 R1_R
R2 R2_R
R3 R3_R

10.6 General signals

1/0 signals

The RO to R3 inputs are general signals. Using the RO to R3 inputs, the 1/0 signals of the external device can be controlled
via the driver from the host controller. The direct I/0 of the driver can be used as an I/O module.

B Example of use for general signals

® When signals are output from the host controller to the external device
Assigns the RO input to the D-OUTO output and the R-INO.
The D-OUTO output is turned ON when the R-INO is set to 1, and the D-OUTO output is turned OFF when the R-INO is set

to 0.

® When outputs of the external device is input to the host controller

Assigns the R1 to the D-INT input and R-OUT1.
The R-OUT1 output is set to 1 when the D-IN1 input is turned ON from the external device, and the R-OUT1 output is set
to 0 when the D-IN1 input is turned OFF. The logic level of the input can be set with the "D-IN1 input logic level setting"

parameter.
Direct I/0

External device

Driver

S t
ensor etc /o

R1 (D-INT)

Switch RO_R (D-OUTO)

RS-485 communication

RS-485 communication

|

RO (R-INO)

RS-485 communication

=

R1_R (R-OUT1)

Host controller
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11 Modbus RTU control
(RS-485 communication)

This chapter describes how to control from the host controller via RS-485 communication. The protocol used in RS-485
communication is the Modbus protocol.

11.1 Modbus RTU specifications

The Modbus protocol is simple to use and its specification is open to the public, so this protocol is widely used in
industrial applications.

Modbus communication is based on the single-master/multiple-slave method. Only the master can issue a query
(command).

Each slave executes the process requested by query and returns a response message.

The BLH Series RS-485 communication type supports the RTU mode only as the transmission mode. The ASCII mode is
not supported. Under this protocol, messages are sent in one of two methods.

® Unicast mode
The master sends a query to only one slave. The slave executes the process Master | Query |

and returns a response.
Slave | Response |

® Broadcast mode
If slave address 0 is specified on the master, the master can send a command Master | Query |

to all slaves. Each slave executes the process, but does not return a response.
Slave No response

11.1.1 Communication specifications

Electrical In conformance with EIA-485
characteristics | Use a twisted pair cable and keep the total extension distance of the communication cable up to 10 m (32.8 ft.). *

Communication | Half duplex

mode Asynchronous mode (data: 8 bits, stop bit: 1 bit/2 bits, parity: none/even number/odd number)
Transmission rate | Selectable from 9,600 bps, 19,200 bps, 38,400 bps, 57,600 bps, 115,200 bps, and 230,400 bps.
Protocol Modbus RTU mode
Type of

Up to 15 drivers can be connected to one programmable controller (master device).

Connection

* |If the motor cable or the power supply cable generates an undesirable amount of noise depending on the wiring or
configuration, shield the cable or install a ferrite core.

B Connection diagram

Host controller

))

1
i O |

e

1
o (O |

N

1
oo (O |

N

Address No.1 Address No.2 Address No.15

Termination resistor
(TERM.):ON
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@ Internal input circuit

Driver 1
RS-485 TR+ [

R A
% o 5V

GND
TERM. 1kQ 1200 TERM.

TR+ e NG
g1 ©
ov

Rpe
=

oV

TR-
GND

vov

Driver 2
TR+ [

TR- I

W

GND 5V
R TERM. K 500 TERM.

TR-
GND

vov

&
P

G

Driver 15
TR+ [

-

GND 5V
TERM. #2 1kQ 500  TERM.*2

™~ — ™~

gl @
oV

—
)

Y

vov

*] Termination resistor 120 Q
*2 Turn the termination resistor ON.
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11.1.2 Communication timing

The communication time monitored by the driver and the communication timing of the master are as follows.

Tb1
Tb3 (broadcast)
C35 a5 P1 C35
IS
Master Query Query
Slave Response
Tb2 Th4
Code Name Description
Intervals between received queries are monitored. If no query could be received after the time set with the
- "RS-485 communication timeout alarm" parameter, an alarm of the communication timeout is generated.
Communication - .
Th1 timeout [Initial value: 0 (Not monitored)]
When normal messages including messages to other slaves were received, the communication timeout
does not occur.
This is the time after receiving a query from the master until it starts sending a response.
oo The transmission waiting time corresponds to the silent interval (C3.5) plus the value set in the
Transmission " o e
Tb2 . X Transmission waiting time" parameter (P1).
waiting time - . T . .
After the master sent a query, if the transmission waiting time is shorter than the time to switch to the
reception status, adjust with the "Transmission waiting time" parameter (P1). (Initial value: 3.0 ms)
b3 Broadcasting This is the time until the next query is sent in broadcasting.
interval A time equivalent to or longer than the silent interval (C3.5) plus 5 ms is required.
This is the time after sending a response until switching to the reception status or after receiving a query
until switching to the transmission status. *
€35 |Silent interval It can be changed with the "Silent interval" parameter, but be sure to set the silent interval that is longer
’ than the time to send 3.5 characters. [Initial value: 0.0 (Set automatically)]
When the "Silent interval" parameter is set to "0.0: Set automatically," the silent interval varies depending
on the transmission rate. Refer to the following table for details.
Transmission This is the time after the master received a response until it send the next query (setting in the master side).
e Set so that it is equal to or longer than the time set with the "Silent interval" parameter. Setting the "Silent
Tb4 | waiting time

(master side)

interval" parameter to "0.0: Set automatically" will be frame transmission intervals (reference) of the master
shown in the table below.

* For the time after receiving a query until sending a response, the time for the "Transmission waiting time" parameter (P1) is
added.

B When the "Silent interval" parameter is set to "0.0: Set automatically”

Transmission rate (bps)

Silent interval Frame interval of the master (reference)*

9,600

4.0 ms or more 5.0 ms or more

19,200
38,400
57,600
115,200
230,400

2.5 ms or more 3.0 ms or more

* The driver can receive a query certainly by setting the frame transmission intervals of the master (the time after receiving a
response until sending) to the reference time.

After the master sent a query, if the transmission waiting time is shorter than the time to switch to the reception
status, a response may not be received or the data may be missed.

e When the timeout period is set in the mater, set it to be equal to or longer than the time corresponding to the silent
interval (C3.5) plus the value set in the "Transmission waiting time" parameter (P1).

o If frames are received at an interval shorter than the required silent interval, the frames are discarded and a
communication error occurs. When a communication error occurs, check the silent interval of the slave and reset
the frame transmission interval.

e The silent interval may vary depending on the product series connected. When connecting multiple product series,
set parameters as follows.
- "Silent interval" parameter: "0.0: Set automatically”
- "Transmission waiting time" parameter: 1.0 ms or more

o If the setting of the "Silent interval" parameter is common to systems in which only products with the "Silent
interval" parameter are connected, the communication cycle can be improved. Use in a state of setting to "0.0: Set
automatically" normally.
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11.2 Message structure

The message format is shown below.

Master Query

Slave

Slave address

Slave address

Function code

Data

Error check

11.2.1 Query

Response | Function code

Data

Error check

The query message structure is shown below.

Modbus RTU control (RS-485 communication)

Slave address

Function code

Data

Error check

8 bits

8 bits

N x 8 bits

16 bits

B Slave address

Specify the slave address. (Unicast mode)
If the slave address is set to "0," the master can send a query to all slaves. (Broadcast mode)

B Function code

The function codes and message lengths supported by the driver are as follows.

Function code Function Number of registers Broadcast
03h Reading from a holding register(s) 1to 125 Not possible
06h Writing to a holding register. 1 Possible
08h Diagnosis - Not possible
10h Writing to multiple holding registers 1to 123 Possible
17h Read/write of multiple holding registers Read: 1t0 125 Not possible

Write: 1 to 121

B Data

Set data associated with the function code. The data length varies depending on the function code.

B Error check

In the Modbus RTU mode, error checks are based on the CRC-16 method. The slave calculates a CRC-16 of each received
message and compares the result against the error check value included in the message. If the calculated CRC-16 value
matches the error check value, the slave determines that the message is normal.

® CRC-16 calculation method

1. Calculate an exclusive-OR (XOR) value of the default value of FFFFh and slave address (8 bits).

Shift the result of step 1 to the right by 1 bit. Repeat this shift until the overflow bit becomes "1."

Upon obtaining "1" as the overflow bit, calculate an XOR of the result of step 2 and A001h.

2
3
4. Repeat steps 2 and 3 until a shift is performed eight times.
5

Calculate an XOR of the result of step 4 and function code (8 bits).

Repeat steps 2 to 4 for all bytes.
The final result gives the result of CRC-16 calculation.
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@ Calculation example of CRC-16

The table shows a calculation example when setting the slave address of the first byte to 02h and the function code of
the second byte to 07h.
The result of actual CRC-16 calculation is calculated including the data on and after the third byte.

Description Result Bit shifted out

CRC register initial value FFFFh M1111111111 111 -

Lead byte 02h 0000 0000 0000 0010 -

Initial value FFFFh and XOR 111111111111 1101 -

First time of right shift 011111111111 1110 1
1010 0000 0000 0001

A00Thand XOR 11011111 1111 1111 -

Second time of right shift 011011111111 1111 1
1010 0000 0000 0001

A001h and XOR 110011111111 1110 -

Third time of right shift 011001111111 1111 0

Fourth time of right shift 001100111111 1111 1
1010 0000 0000 0001

A00Th and XOR 100100111111 1110 -

Fifth time of right shift 01001001 1111 1111 0

Sixth time of right shift 001001001111 1111 1
1010 0000 0000 0001

A001h and XOR 100001001111 1110 -

Seventh time of right shift 010000100111 1111 0

Eighth time of right shift 00100001 0011 1111 1
1010 0000 0000 0001

A001h and XOR 10000001 0011 1110 -
0000 0000 00000111

Next byte 07h and XOR 1000 0001 0011 1001 -

First time of right shift 0100 0000 1001 1100 1
1010 0000 0000 0001

A001h and XOR 11100000 1001 1101 -

Second time of right shift 0111 000001001110 1
1010 0000 0000 0001

A00Th and XOR 110100000100 1111 -

Third time of right shift 0110 1000 00100111 1
1010 0000 0000 0001

A001h and XOR 1100 1000 0010 0110 -

Fourth time of right shift 01100100 0001 0011 0

Fifth time of right shift 00110010 0000 1001 1
1010 0000 0000 0001

A00Th and XOR 1001 0010 0000 1000 -

Sixth time of right shift 0100 1001 0000 0100 0

Seventh time of right shift 00100100 1000 0010 0

Eighth time of right shift 0001 0010 0100 0001 0

Result of CRC-16 0001 0010 0100 0001 -
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11.2.2 Response

Slave-returned responses are classified into three types: normal response, no response, and exception response.
The response message structure is the same as the query message structure.

Slave address Function code Data Error check
8 bits 8 bits N x 8 bits 16 bits

Normal response

Upon receiving a query from the master, the slave executes the requested process and returns a response corresponding
to the function code.

No response

The slave may not return a response to a query sent by the master. This condition is referred to as "No response.
The causes of no response are explained below.

Transmission error
The slave discards the query if any of the transmission errors in the table is detected. No response is returned.

Cause of transmission .
Description
error
Framing error Stop bit 0 was detected.
Parity error A mismatch with the specified parity was detected.
Mismatched CRC The calculated value of CRC-16 was found not matching the error check value.
Invalid message length | The message length exceeded 256 bytes.

Other than transmission error
A response may not be returned without any transmission error being detected.

Cause Description

Broadcast If the query was broadcast, the slave executes the requested process but does not return a response.

Mismatched slave address When the slave address in the query is not matched the slave address of the driver.

Exception response

An exception response is returned if the slave cannot execute the process requested by the query. Appended to this
response is an exception code indicating why the process cannot be executed. The message structure of exception
response is as follows.

Slave address Function code Exception code Error check
8 bits 8 bits 8 bits 16 bits

Function code
The function code in the exception response is a sum of the function code in the query and 80h.

Function code of query Exception response
03h 83h
06h 86h
08h 88h
10h 90h
17h 97h
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® Example of exception response

Slave address 01h  Query Slave address 01h
Function code 10h  =————]- Function code 90h
Register address (upper) 04h Data Exception code 04h
Register address (lower) 80h <« Error check (lower) 4Dh
Number of registers (upper) 00h  Response Error check (upper) C3h
Number of registers (lower) 04h
Data Number of data bytes 08h
Value write to register address (upper) FFh
Value write to register address (lower) FFh
Value write to register address +1 (upper) FFh
Value write to register address +1 (lower) FFh
Error check (lower) C8h
Error check (upper) 9Bh

® Exception code
This code indicates why the process cannot be executed.

Exception code | Communication error code Cause Description

The process could not be executed because the function code
was invalid.

e The function code is not supported.

e The sub-function code for diagnosis (08h) is other than 00h.

01h 88h Invalid function

The process could not be executed because the data address

was invalid.

o The register address is not supported (other than 0000h to
57FFh).

o The register address and the number of registers are 5800h or
more in total.

02h 88h Invalid data address

The process could not be executed because the data was invalid.
e The number of registers is 0.

e The number of bytes is other than "the number of register x2."
o The data length exceeds the maximum value.

03h 8Ch Invalid data

The process could not be executed because an error occurred at
the slave.
e Communication with user I/F is in progress (89h).
Execute the following with the MEXEQ2
- Download (under writing to the driver)
89h s .
8Ah - Initialization or Configuration
04h 8Ch Slave error - 1/0 test or teaching function is being performed
3Dh o NV memory processing in progress (8Ah)
- Internal processing is in progress (S-BSY is ON).
- An alarm of the EEPROM error is present
o Outside the parameter setting range (8Ch)
- The value write is outside the setting range.
e Command execute disable (8Dh)

® About slave error

When the "Slave error response mode" parameter is set to "0: Normal response is returned,” even if the slave error occurs,
a normal response is returned. Set it when no exception response is required, as in the case of a touch screen.
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This section explains the function codes supported by the BLH Series RS-485 communication type driver.
Note that the function code cannot be executed if function codes other than those introduced here are sent.

11.3.1 Reading from a holding register(s) (03h)

This function code is used to read a register (16 bits). Up to 125 successive registers (125x16 bits) can be read.
Read the upper and lower data at the same time. If they are not read at the same time, the value may be invalid.
If multiple holding registers are read, they are read in order of register addresses.

B Example of read
Read the "Rotation speed" in the operation data Nos. 0 and 1 of the slave address 1.

Using the indirect reference function can set multiple items in consecutive addresses.

Value read
Description Register address
Corresponding hexadecimal Corresponding decimal
Rotation speed of operation data No.0 (upper) 1152 (0480h) 0000h 500
Rotation speed of operation data No.0 (lower) 1153 (0481h) 01F4h
Rotation speed of operation data No.1 (upper) 1154 (0482h) 0000h 2500
Rotation speed of operation data No.1 (lower) 1155 (0483h) 09C4h
® Query
Field name Data Description
Slave address 01h Slave address 1
Function code 03h Reading from holding registers
Register address (upper) 04h
Register address to start reading from
Register address (lower) 80h
Data -
Number of registers (upper) 00h Number of registers to be read from the starting register address
Number of registers (lower) 04h (4 registers=0004h)
Error check (lower) 44h
Calculation result of CRC-16
Error check (upper) D1h
® Response
Field name Data Description
Slave address 01h Same as query
Function code 03h Same as query
Number of data bytes 08h Value of twice the number of registers in the query
Value read from register address (upper) 00h
Value read from register address 0480h
Value read from register address (lower) 00h
Value read from register address +1 (upper) 01h
Value read from register address 0481h
Data Value read from register address +1 (lower) F4h
Value read from register address +2 (upper) 00h
Value read from register address 0482h
Value read from register address +2 (lower) 00h
Value read from register address +3 (upper) 0%h
Value read from register address 0483h
Value read from register address +3 (lower) C4h
Error check (lower) 22h
Calculation result of CRC-16
Error check (upper) 10h
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11.3.2 Writing to a holding register (06h)

This function code is used to write data to a specified register address. However, since the result combining the upper
and lower may be outside the data range, write the upper and lower at the same time using the "Writing to multiple
holding registers (10h)."

B Example of write
Write 1000 (03E8h) to the speed upper limit of the slave address 2.

Value write
Description Register address
Corresponding hexadecimal Corresponding decimal
Speed upper limit (lower) 4171 (104Bh) 03E8h 1000
® Query
Field name Data Description
Slave address 02h Slave address 2
Function code 06h Writing to a holding register
Register address (upper) 10h
Register address to be written
Register address (lower) 4Bh
Data
Value write (upper) 03h
Value written to the register address
Value write (lower) E8h
Error check (lower) FDh
Calculation result of CRC-16
Error check (upper) 91h
® Response
Field name Data Description
Slave address 02h Same as query
Function code 06h Same as query
Register address (upper) 10h
Same as query
Register address (lower) 4Bh
Data
Value write (upper) 03h
Same as query
Value write (lower) E8h
Error check (lower) FDh
Calculation result of CRC-16
Error check (upper) 91h
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11.3.3 Diagnosis (08h)

This function code is used to diagnose the communication between the master and slave. Arbitrary data is sent and the
result of returned data is used to determine whether the communication is normal. 00h (reply to query) is the only sub-
function.

B Example of diagnosis
Send arbitrary data (1234h) to the slave for diagnosis.

® Query
Field name Data Description
Slave address 03h Slave address 3
Function code 08h Diagnosis
Sub-function code (upper) 00h
Return the query data
Sub-function code (lower) 00h
Data
Data value (upper) 12h
Arbitrary data (1234h)
Data value (lower) 34h
Error check (lower) ECh
Calculation result of CRC-16
Error check (upper) 9Eh
® Response
Field name Data Description
Slave address 03h Same as query
Function code 08h Same as query
Register address (upper) 00h
Same as query
Register address (lower) 00h
Data
Data value (upper) 12h
Same as query
Data value (lower) 34h
Error check (lower) ECh
Calculation result of CRC-16
Error check (upper) 9Eh

11.3.4 Writing to multiple holding registers (10h)

This function code is used to write data to multiple successive registers. Up to 123 registers can be written. Make sure
the register value is a multiple of 2.

Write the data to the upper and lower at the same time. If not, an invalid value may be written.

Registers are written in order of register addresses. Note that even when an exception response is returned because
some data is invalid as being outside the specified range, etc., other data may have been written properly.

B Example of write

Set the following data to the "Torque limiting value" in the operation data Nos. 0 to 3 of the slave address 4.

Using the indirect reference function can set multiple items in consecutive addresses.

Description Register address Value write
Corresponding hexadecimal | Corresponding decimal
Torque limiting value of operation data No.0 (upper) 1792 (0700h) 0000h 200
Torque limiting value of operation data No.0 (lower) 1793 (0701h) 00C8h
Torque limiting value of operation data No.1 (upper) 1794 (0702h) 0000h 100
Torque limiting value of operation data No.1 (lower) 1795 (0703h) 0064h
Torque limiting value of operation data No.2 (upper) 1796 (0704h) 0000h 2
Torque limiting value of operation data No.2 (lower) 1797 (0705h) 0014h
Torque limiting value of operation data No.3 (upper) 1798 (0706h) 0000h
Torque limiting value of operation data No.3 (lower) 1799 (0707h) 0032h >0
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® Query
Field name Data Description
Slave address 04h | Slave address 4
Function code 10h | Writing to multiple holding registers
Register address value (upper) 07h
Register address to start writing from
Register address value (lower) 00h
Number of registers (upper) 00h | Number of registers to be written from the starting register address
Number of registers (lower) 08h | (8registers=0008h)
Value of twice the number of registers in the query
Number of data bytes 10h (8 registers x 2 = 16 registers: 10h)
Value write to register address (upper) 00h
Value written to register address 0700h
Value write to register address (lower) 00h
Value write to register address +1 (upper) 00h
Value written to register address 0701h
Value write to register address +1 (lower) C8h
Value write to register address +2 (upper) 00h
Data Value written to register address 0702h
Value write to register address +2 (lower) 00h
Value write to register address +3 (upper) 00h
Value written to register address 0703h
Value write to register address +3 (lower) 64h
Value write to register address +4 (upper) 00h
Value written to register address 0704h
Value write to register address +4 (lower) 00h
Value write to register address +5 (upper) 00h
Value written to register address 0705h
Value write to register address +5 (lower) 14h
Value write to register address +6 (upper) 00h
Value written to register address 0706h
Value write to register address +6 (lower) 00h
Value write to register address +7 (upper) 00h
Value written to register address 0707h
Value write to register address +7 (lower) 32h
Error check (lower) A5h
Calculation result of CRC-16
Error check (upper) 48h
® Response
Field name Data Description
Slave address 04h Same as query
Function code 10h Same as query
Register address value (upper) 07h
Same as query
Register address value (lower) 00h
Data
Number of registers (upper) 00h
Same as query
Number of registers (lower) 08h
Error check (lower) Coh
Calculation result of CRC-16
Error check (upper) EEh
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11.3.5 Read/write of multiple holding registers (17h)

With a single function code, reading data and writing data for multiple successive registers can be performed.
Data is written first, and then data is read from the specified registers.

Read

Data can be read from successive registers of up to 125.

Read the upper and lower data at the same time. If they are not read at the same time, the value may be invalid.
If multiple registers are read, they are read in order of register addresses.

Write

Data can be written to successive registers of up to 121.

Write the data to the upper and lower at the same time. If not, an invalid value may be written.

Registers are written in order of register addresses. Note that even when an exception response is returned because
some data is invalid as being outside the specified range, etc., other data may have been written properly.

Example of read/write

Prepare the read address and write address in a single query.

In this example, after writing the data to "Rotation speed" in the operation data No. 1, read the "Feedback speed" and
"Load factor"

This is an example when the feedback speed is assigned to the indirect reference 6 and the load factor is assigned to the
indirect reference 7. (Factory setting)

Value write
Description Register address
Corresponding hexadecimal | Corresponding decimal
Indirect reference 6 (upper) 4876 (130Ch) 0000h 500
Indirect reference 6 (lower) 4877 (130Dh) 01F4h
Indirect reference 7 (upper) 4878 (130Eh) 0000h .
Indirect reference 7 (lower) 4879 (130Fh) 0032h
Value write
Description Register address
Corresponding hexadecimal | Corresponding decimal
Rotation speed of operation data No.0 (upper) 1152 (0480h) 0000h 500
Rotation speed of operation data No.0 (lower) 1153 (0481h) 01F4h
Rotation speed of operation data No.1 (upper) 1154 (0482h) 0000h 5500
Rotation speed of operation data No.1 (lower) 1155 (0483h) 09C4h
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® Query
Field name Data Description
Slave address 01h Slave address 1
Function code 17h | Read/write of multiple holding registers
(Read) Register address value (upper) 13h
Register address to start reading from
(Read) Register address value (lower) 0Ch
(Read) Number of registers (upper) 00h | Number of registers to be read from the starting register address
(Read) Number of registers (lower) 04h | (4 registers=0004h)
(Write) Register address value (upper) 04h
Register address to start writing from
(Write) Register address value (lower) 80h
(Write) Number of registers (upper) 00h | Number of registers to be written from the starting register address
(Write) Number of registers (lower) 04h | (4 registers=0004h)
Data (Write) Number of data bytes 08h Value of twice the number of (Write) registers in the query
Value write to register address (upper) 00h
Value written to register address 0480h
Value write to register address (lower) 00h
Value write to register address +1 (upper) 01h
Value written to register address 0481h
Value write to register address +1 (lower) F4h
Value write to register address +2 (upper) 00h
Value written to register address 0482h
Value write to register address +2 (lower) 00h
Value write to register address +3 (upper) 0%h
Value written to register address 0483h
Value write to register address +3 (lower) C4h
Error check (lower) CCh
Calculation result of CRC-16
Error check (upper) B4h
® Response
Field name Data Description

Slave address

01h | Same as query

Function code

17h | Same as query

Read) Number of data bytes

08h | Value of twice the number of (Read) registers in the query

Read) Value read from register address (upper)

00h

Value read from register address 130Ch

(
(
(Read) Value read from register address (lower) 00h
(Read) Value read from register address +1 (upper) 01h
Value read from register address 130Dh
Data (Read) Value read from register address +1 (lower) F4h
(Read) Value read from register address +2 (upper) 00h
Value read from register address 130Eh
(Read) Value read from register address +2 (lower) 00h
(Read) Value read from register address +3 (upper) 00h
Value read from register address 130Fh
(Read) Value read from register address +3 (lower) 32h
Error check (lower) E4h
Calculation result of CRC-16
Error check (upper) 46h
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11.4 Flow of setting required for Modbus communication

If you are new to this product, read this section to understand the operating methods along with the operation flow.
This is an example how to set operation data and parameters to the driver and operate the motor using a host controller.

Settings and wirings for the motor and the driver

:

Set address number and transmission rate

l

Set parameters (I/0 signals)

:

Select the setting method of a query

l

Select the operation method and set
the operation data

Set parameters

Completion of setting

The address number is set with the address number setting switch at the
factory setting.
(It can be set with the parameter via RS-485 communication or the MEXE02.)

Assignments and logic level settings for direct 1/0 or remote I/0 are performed.

Indirect reference: Store the data in addresses exclusive for sending and send.

Direct reference: Specify the register address and send.

Setting methods of operation data are as follows.

o Digital setting (MEXEQ2, RS-485 communication)
o External analog setting device

e PWM signal input

Settings of information and alarms as well as motor operation are performed.

Refer to p.31 for the guidance to operate the motor by setting the operation data and parameters using }

[ a host controller.
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11.5 Setting of RS-485 communication

Set parameters required for RS-485 communication before performing communication. Use the MEXEQ2 to set

parameters.

11.5.1 Parameters updated when turning on the power
These are parameters related to sending and receiving via RS-485 communication.

e They are out of the range of Configuration.
e They are not initialized even if "Batch data initialization" of the maintenance command is executed.
e They are initialized if "All data batch initialization" of th maintenance command is executed.
Turning on the power again after "All data batch initialization" was executed may change the communication setting,
thereby causing communication to disable.
e They are initialized if "Restored to the factory setting" of the MEXEOQ2 is executed.

Parameter name Description Initial value
Communication ID Sets the address number (slave address). —1:The switch setting is of the driver followed
Baudrate Sets the transmission rate. 4:115,200 bps
Communication order Sets the byte order of 32-bit data. 0: Even Address-High Word & Big-Endian

Communication parity

Sets the communication parity for RS-485
communication.

1: Even parity

Communication stop bit

Sets the communication stop bit for RS-485
communication.

0: 1 bit

Transmission waiting time

Sets the transmission waiting time for RS-485
communication.

3.0ms

Silent interval This is a parameter to set the silent interval.

0.0: Set automatically

11.5.2 Parameters updated immediately after rewriting

These are parameters related to communication alarms, information, and error detection.
They are updated immediately after the parameter is rewritten.

Parameter name

Description

Initial value

RS-485 communication timeout alarm

Sets the condition in which the
RS-485 communication timeout alarm is generated.

0: Not monitored

RS-485 communication error alarm

Sets the condition in which the RS-485 communication
error alarm is generated.

RS-485 communication error information

Sets the condition in which the RS-485 communication
error information is generated.

3

Slave error response mode

Sets the response when the slave error occurred.

1: Exception response is returned
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11.6 Data setting method

11.6.1 Overview of setting method

There are two methods to set data via Modbus communication.
The communication specifications of Modbus allows reading/writing from/to successive addresses when multiple data
pieces are handled.

Input method Description

o Data is set by specifying the address.

Direct reference . . ) . ’
o If the data consists of successive addresses, multiple data pieces can be handled with one query.

o Indirect reference is a method in which data is stored in addresses exclusive for sending (indirect reference
addresses) and set.

Indirect reference | e Even if addresses of the data to be set are not successive, multiple data can be handled with one query because

the indirect reference addresses are successive.

(It is required to set an item to be set in the indirect reference address parameter.)

11.6.2 Direct reference

Direct reference is a method in which data is set by specifying addresses. Multiple successive addresses can be sent with
one query. However, if addresses to be set are not successive, queries as many as the number of addresses should be
sent.

11.6.3 Indirect reference

Indirect reference is a function in which an arbitrary command can be assigned to the indirect reference address.
(The number of commands that can be set is 32 pieces (0 to 31).)
If addresses to be set are not successive, the number of queries to be sent can be decreased by using indirect reference.

Operation daté\\ \

HmJ Rotational speed [r/min] | T’ ‘ Tarque limiting value [%] | Acceleration time [s]
H#0 1000 200 05
#1 2000 100 05
#2 1500 100 I 10
H3 500 n 50 - 10
o=’ . e = e’
Address of No.0 = Data of No.0
Indirect reference address 0 rotation SPGEdk I rotation speed Indirect reference area 0
Upper: 4864 (1300h) 1 > Upper: 4928 (1340h)

Lower: 4865 (1301h) - Lower: 4929 (1341h)

Data of No.1
acceleration time Indirect reference area 1

- — é Upper: 4930 (1342h)

Address of No.1
Indirect reference address 1 acceleration time
Upper: 4866 (1302h) é S E—

Lower: 4867 (1303h) 1 Lower: 4931 (1343h)
Address of No.2 : Data of No.2
Indirect reference address 2 torque limiting value » torque limiting value | Indirect reference area 2
Upper: 4868 (1304h) ssssssssssssen?® ‘snsssssmmmEs ->> Upper: 4932 (1344h)
Lower: 4869 (1305h) Lower: 4933 (1345h)

One query send is enough because
the addresses are successive
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B Addresses and areas of indirect reference

Indirect reference has 32 addresses and 32 areas (0 to 31).
The indirect reference addresses are used only to assign the commands.
The address used to read (03h), write (10h), or read/write (17h) the assigned command is that of the corresponding

indirect reference area.

Name

Description

Indirect reference address (0)

Indirect reference address (1)

Indirect reference address (30)

Indirect reference address (31)

Sets the command to be used in indirect reference.

Input a half value of the register address (upper) to be set.
When setting via RS-485 communication, input the value in the lower of the indirect reference
address and "0" in the upper side.

Indirect reference area 0

Indirect reference area 1

Indirect reference area 30

Indirect reference area 31

The read result of the command assigned by the indirect reference address or the data to be written
is stored.

Related parameters

Parameter name Description Setting range Factory setting Update
Indirect reference address setting (0) 576: Operation data No.0 rotation speed
Indirect reference address setting (1) 896: Operation data No.0 torque limiting value
Indirect reference address setting (2) 768: Operation data No.0 acceleration time
Indirect reference address setting (3) 832: Operation data No.0 deceleration time
Indirect reference address setting (4) 62: Driver input command
Indirect reference address setting (5) 98: Selection number
Indirect reference address setting (6) 103: Feedback speed
Indirect reference address setting (7) 108: Load factor
Indirect reference address setting (8) 63: Remote output
Indirect reference address setting (9) 64: Present alarm
Indirect reference address setting (10) 123: Information
Indirect reference address setting (11) 124: Driver temperature
Indirect reference address setting (12) 163: Inverter voltage
Indirect reference address setting (13) 157: Rotation amount meter
Indirect reference address setting (14) f:;sr:g;]ijtli\r/:\i;jjr(;:s 127: Tripmeter
Indirect reference address setting (15) (upper) to be stored | 0to 65,535 126: Odometer A
Indirect reference address setting (16) | in the indirect (0 to FFFFh) 160: Main power supply time

Indirect reference address setting (17)

Indirect reference address setting (18)

Indirect reference address setting (19)

Indirect reference address setting (20)

Indirect reference address setting (21)

Indirect reference address setting (22)

Indirect reference address setting (23)

Indirect reference address setting (24)

Indirect reference address setting (25)

Indirect reference address setting (26)

Indirect reference address setting (27)

Indirect reference address setting (28)

Indirect reference address setting (29)

Indirect reference address setting (30)

Indirect reference address setting (31)

reference addresses
(0) to (31).

161: Main power supply count

184:1/0 status 1

185:1/0 status 2

186:1/0 status 3

187:1/0 status 4

188:1/0 status 5

189:1/0 status 6

190: 1/0 status 7

191:1/0 status 8

: Not used

: Not used

: Not used

: Not used

0
0
0: Not used
0
0
0

: Not used
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B Setting example

The following is an example of sending data to and receiving data from the address number 1 using indirect reference.

Modbus RTU control (RS-485 communication)

® STEP 1: Registration in indirect reference addresses

Set data
These are values to set in indirect reference. Set a half value of the register address (upper).
Register Register
Indirect reference address address Data to be sent address S:;It:jneg
Upper | Lower Upper | Lower
Indirect reference address setting (0) | 1300h | 1301h  + Rotation speed of operation data No.1 0482h | 0483h | 0241h
Indirect reference address setting (1) | 1302h | 1303h  «  Torque limiting value of operation data No.1 | 0702h | 0703h | 0381h
Indirect reference address setting (2) | 1304h | 1305h  «  Acceleration time of operation data No.1 0602h | 0603h | 0301h

Send the following query and register the setting value of the data to be sent in the indirect reference addresses.

Query
Field name Data Description
Slave address 01h | Slave address 1
Function code 10h | Writing to multiple holding registers
Register address (upper) 13h
Register address to start writing from
Register address (lower) 00h
Number of registers (upper) 00h | Number of registers to be written from the starting register address
Number of registers (lower) 06h (6 registers=0006h)
Number of data bytes 0Ch 2?::;2:;’::;;?; rr:;?;:ﬁ;:oofcri?mers in the query
Value write to register address (upper) 00h
Value write to register address (lower) 00h | value written to register address 1300h
Value write to register address +1 (upper) 02h | =Rotation speed of operation data No.1
Data Value write to register address +1 (lower) 41h
Value write to register address +2 (upper) 00h
Value write to register address +2 (lower) 00h | value written to register address 1302h
Value write to register address +3 (upper) 03h | =Torque limiting value of operation data No.1
Value write to register address +3 (lower) 81h
Value write to register address +4 (upper) 00h
Value write to register address +4 (lower) 00h | value written to register address 1304h
Value write to register address +5 (upper) 03h | =Acceleration time of operation data No.1
Value write to register address +5 (lower) 01h
Error check (lower) 97h
Calculation result of CRC-16
Error check (upper) 66h

Refer to p.116 for the operation data command.
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@ STEP 2: Writing to indirect reference areas

Set data
Register address
Indirect reference address Data to be sent Setting value
Upper Lower
Indirect reference area 0 1340h 1341h — Rotation speed of operation data No.1 (r/min) 2000 (07D0h)
Indirect reference area 1 1342h 1343h +«  Torque limiting value of operation data No.1 (%) 100 (0064h)
Indirect reference area 2 1344h 1345h - Acceleration time of operation data No.1 (x 0.1 s) 30 (001Eh)

Send the following query and write the setting value of the data to be sent in the indirect reference areas.

Query
Field name Data Description
Slave address 01h | Slave address 1
Function code 10h | Writing to multiple holding registers
Register address (upper) 13h
Register address to start writing from
Register address (lower) 40h
Number of registers (upper) 00h | Number of registers to be written from the starting register address
Number of registers (lower) 06h | (6 registers=0006h)
Value of twice the number of registers in the query
Number of data bytes 0ch (6 registersx2=12 registers: 0Ch)
Value write to register address (upper) 00h
Value write to register address (lower) 00h | value written to register address 1340h
Value write to register address +1 (upper) 07h =Rotation speed of operation data No.1 2000 r/min (07DOh)
Data Value write to register address +1 (lower) DOh
Value write to register address +2 (upper) 00h
Value write to register address +2 (lower) 00h | value written to register address 1342h
Value write to register address +3 (upper) 00h =Torque limiting value of operation data No.1 100% (0064h)
Value write to register address +3 (lower) 64h
Value write to register address +4 (upper) 00h
Value write to register address +4 (lower) 00h | value written to register address 1344h
Value write to register address +5 (upper) 00h =Acceleration time of operation data No.1 3.0 s (001Eh)
Value write to register address +5 (lower) 1Eh
Error check (lower) 1Bh
Calculation result of CRC-16
Error check (upper) CDh

Refer to p.116 for the operation data command.
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Send the following query and read the setting value or monitor set in the indirect reference areas.

Query
Field name Data Description
Slave address 01h Slave address 1
Function code 03h Reading from holding registers
Register address (upper) 13h Register address to start reading from
Register address (lower) 40h =Indirect reference area 0 (1340h)
pata Number of registers (upper) 00h Number of registers to be read from the starting register address
Number of registers (lower) 06h (6 registers=0006h)
Error check (lower) COh
Calculation result of CRC-16
Error check (upper) 98h
Response
Field name Data Description
Slave address 01h Same as query
Function code 03h Same as query
Number of data bytes 0Ch Value of the twice the number of registers in the query=12
Value read from register address (upper) 00h
Value read from register address (lower) 00h Value read from register address 1340h
Value read from register address +1 (upper) 07h =2000 (07D0h)
Value read from register address +1 (lower) DOh
Value read from register address +2 (upper) 00h
Data Value read from register address +2 (lower) 00h Value read from register address 1342h
Value read from register address +3 (upper) 00h =100 (0064h)
Value read from register address +3 (lower) 64h
Value read from register address +4 (upper) 00h
Value read from register address +4 (lower) 00h Value read from register address 1344h
Value read from register address +5 (upper) 00h =30(001Eh)
Value read from register address +5 (lower) 1Eh
Error check (lower) AFh
Error check (uppen) s Calculation result of CRC-16

Refer to p.116 for the operation data command.
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11.7 Group send

With the group send, multiple slaves are made into a group and a query is sent to all slaves in the group at once.
The function code that can be executed in the group send is "Writing to multiple holding registers (10h)" only.

Group composition
A group consists of one parent slave and child slaves and only the parent slave returns a response.

Group address

To perform the group send, set a group address to the child Query
slaves to be included in the group. The child slaves to which Master (to the parent slave)

the group address has been set can receive a query sent to the o | o
parent slave. arent slave | esponse |

The parent slave is not always required. A group can be
composed by only child slaves. In this case, set an unused Master Query
address as an address of the group. (to the parent slave)

When a query is sent from the master to the address of the Child slave No response
group, the child slaves execute the process. after execution

However, no response is returned. In broadcasting, all the slaves execute the process, however, the slaves that execute
the process can be limited in this method.

Parent slave

No special setting is required on the parent slave to perform the group send. The address of the parent slave becomes
the group address. When a query is sent from the master to the parent slave, the parent slave executes the requested
process and returns a response. (Same as the unicast mode)

Child slave

Slaves to which the address of the parent slave is set become the child slaves.
When a query sent to the address of the group is received, the child slaves execute the process. However, no response is
returned.

Setting of Group

The methods to set a group are one of the following.
e Set by the command
e Set by the parameter

Set by the command

To set a group, set the address of the parent slave to the "Group ID" of the child slaves.

Change the group in the unicast mode. For reading and writing when setting the "Group ID," execute the upper and
lower parameters at the same time.

Related commands

Register address

Name Description Factory setting R/W
Dec Hex

48 0030h | Group ID (upper) Set a.group address to the child slaves to be included in the group.
[Setting range]

—1: No group specification (group send is not performed)

1to 15: The address (address of the parent slave) of the group

49 0031h | Group ID (lower)

e Do not set "0" to the group ID.

e Change the group address in the unicast mode.

e The group setting is not saved in the non-volatile memory even when the "Write batch NV memory" of the
maintenance command is executed (it is saved in the RAM). The group setting (Group ID) is returned to the initial
value when the power supply of the driver is turned off. Every time the power supply is turned on, reset the group
setting or set with the parameter.
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@ Set by the parameter
The setting value of the "Group ID" command is saved in the RAM. In this case, if the power supply is turned off, the
setting will be returned to the initial value and the group will be released. Therefore, the group is needed to set again
every time after the power supply is turned on. On the other hand, the "Initial group ID" parameter is stored in the non-
volatile memory. If a group is set in this parameter, the group will not be released even when the power supply is turned
off. The group function can be used immediately when the power supply is turned on.

Related parameter

Parameter name Description Setting range Factory setting
—1: Disable (no group transmission)
1to 15: Group ID -1
% Do not use 0.

Sets the address of a group (address number of parent slave).

Initial group ID ; . )
group Itis stored even if the power is turned off.

Parent slave Child slave Child slave

Host controller

=] =]

S

Address 1 Address 2 Address 3
"Group" command: -1 (individual) ~ "Group" command: 1 "Group" command: 1
Address 1 Address 1 Address 2 Address 2
Master to Slave operation operation operation operation
start stop start stop
Slave to Master Address 1 Address 1 Address 2 Address 2
return return return return
Motor operation of address 1
(parent slave) \/
\/

Motor operation of address 2
(child slave) \/
Motor operation of address 3 l
(child slave)
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11.8 Setting example

As an example, this section explains how to perform the following operation.

@ Setting example

e Address number (slave address): 1

e Operation data number: 0

¢ Rotation speed setting value: 2000 r/min

e Torque limiting setting value: 100

e Acceleration time setting value: 10 (=1.0 s)
Deceleration time setting value: 5 (=0.5 s) (initial value)

® Operation input

Remote input, 3-Wire mode (initial value)

11.8.1 Setting with direct reference

1. Send the following query to set each operation data of the operation data No.1.

e Query (setting of rotation speed)

Field name Data Description
Slave address 01h Slave address 1
Function code 06h | Writing to a holding register
Register address (upper) 04h
Register address to be written
Register address (lower) 81h
Data -
Value write (upper) 07h | value written to register address
Value write (lower) Doh | =2000
Error check (lower) DBh
Calculation result of CRC-16
Error check (upper) 7Eh

* The response is the same as the query.

e Query (setting of torque limiting value)

Field name Data Description
Slave address 01h Slave address 1
Function code 06h | Writing to a holding register
Register address (upper) 07h
Register address to be written
Register address (lower) 01h
Data -
Value write (upper) 00h | value written to register address
Value write (lower) 64h | =100
Error check (lower) D8h
Calculation result of CRC-16
Error check (upper) 95h

* The response is the same as the query.

e Query (setting of acceleration time)

Field name Data Description
Slave address 01h Slave address 1
Function code 06h | Writing to a holding register
Register address (upper) 06h
Register address to be written
Register address (lower) 01h
Data -
Value write (upper) 00h | value written to register address
Value write (lower) 0Ah [=10
Error check (lower) 58h
Calculation result of CRC-16
Error check (upper) 85h

* The response is the same as the query.
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Send the following query to operate I/O and start an operation in the forward direction. The initial values of remote

input are as follows.
e Remote input (lower): 125 (007Dh)

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
R-IN15 R-IN14 R-IN13 R-IN12 R-IN11 R-IN10 R-IN9 R-IN8
[Not used] [Not used] [Not used] [Not used] [Not used] [Not used] [Not used] [Not used]
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
R-IN7 R-IN6 R-IN5 R-IN4 R-IN3 R-IN2 R-IN1 R-INO
[ALM-RST] [Not used] [FWD/REV] | [RUN/BRAKE] | [START/STOP] [M2] [M1] [MO]

Values in brackets [ ] are initial values. The function to be assigned can be changed with the parameter setting.

e Query (ON-OFF of input signal)

Field name Data Description
Slave address 01h |Slave address 1
Function code 06h | Writing to a holding register
Register address (upper) 00h
Register address to be written
Register address (lower) 7Dh
Data -
Value write (upper) 00h | value written to register address
Value write (lower) 38h | =Turn bit3 to bit5 ON
Error check (lower) 18h
Calculation result of CRC-16
Error check (upper) 00h

* The response is the same as the query.

To stop the operation, if the following query is sent to turn the START/STOP input OFF, the motor decelerates to a
stop. (If the RUN/BRAKE input is turned OFF, the motor stops instantaneously).

e Query (ON-OFF of input signal)

Field name Data Description
Slave address 01h | Slave address 1
Function code 06h | Writing to a holding register
Register address (upper) 00h
Register address to be written
Register address (lower) 7Dh
Data -
Value write (upper) 00h | value written to register address
Value write (lower) 30h | =Turn bit4 to bit5 ON (turn bit3 OFF)
Error check (lower) 19h
Calculation result of CRC-16
Error check (upper) C6h

* The response is the same as the query.

* Setting the value of the rotation speed to 0 r/min can make the motor decelerate to a stop even if the operation input

signal is in an ON state.
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11.8.2 Setting with indirect reference

1. Send the following query to set each operation data of the operation data No.0 and start an operation in the forward

direction.
e Query
Field name Data Description
Slave address 01h |Slave address 1
Function code 10h | Writing to multiple holding registers
Register address (upper) 13h
Register address (lower) 20h Register address to start writing from
Number of registers (upper) 00h | Number of registers to be written from the starting register address
Number of registers (lower) 0Ah | (10 registers=000Ah)
Number of data bytes 14h xa(l)lﬁ;i:glf;:;onrig}S’:;rzf:zﬁ;Ste"5 in the query
Value write to register address (upper) 00h
Value write to register address (lower) 00h | Value written to register address 1340h

Value write to register address +1 (upper) | 07h | =Rotation speed of operation data No.0 (2000)

Value write to register address +1 (lower) DOh

Value write to register address +2 (upper) | 00h

Value write to register address +2 (lower) | 00h | value written to register address 1342h
Value write to register address +3 (upper) | 00h |=Torque limiting value of operation data No.0 (100)

Data Value write to register address +3 (lower) 64h
Value write to register address +4 (upper) | 00h
Value write to register address +4 (lower) | 00h | value written to register address 1344h
Value write to register address +5 (upper) | 00h =Acceleration time of operation data No.0 (10)
Value write to register address +5 (lower) | OAh
Value write to register address +6 (upper) | 00h
Value write to register address +6 (lower) | 00h | value written to register address 1346h
Value write to register address +7 (upper) | 00h |=Deceleration time of operation data No.0 (5) (initial value)
Value write to register address +7 (lower) 05h
Value write to register address +8 (upper) | 00h
Value write to register address +8 (lower) | 00h Value written to register address 1348h
- - =Remote input upper (0) (0000 0000 0000 0000)
Value write to register address +9 (upper) | 00h =Remote input lower (38) (0000 0000 0011 1000)
Value write to register address +9 (lower) 38h
Error check (lower) 3%h
Calculation result of CRC-16
Error check (upper) 2Dh

* The timing to update the new setting of operation data is "A: Update immediately." Therefore, only changing the value in
the rotation speed can change the motor speed.

e Response
Field name Data Description
Slave address 01h | Same as query
Function code 10h | Same as query
Register address (upper) 13h
Same as query
Register address (lower) 40h
Data

Number of registers (upper) 00h

Same as query

Number of registers (lower) 0Ah

Error check (lower) 45h
Calculation result of CRC-16

Error check (upper) 5Eh
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2. To stop the operation, if the following query is sent to turn the START/STOP input OFF, the motor decelerates to a
stop. (If the RUN/BRAKE input is turned OFF, the motor stops instantaneously.)

e Query (ON-OFF of input signal)

Field name Data Description
Slave address 01h | Slave address 1
Function code 06h | Writing to a holding register
Register address (upper) 13h
Register address to be written
Register address (lower) 49h
Data -
Value write (upper) 00h | value written to register address
Value write (lower) 30h | =Turn bit4 to bit5 ON (turn bit3 OFF)
Error check (lower) 5Ch
Calculation result of CRC-16
Error check (upper) 8Ch

* The response is the same as the query.
* Setting the value of the rotation speed to 0 r/min can make the motor decelerate to a stop even if the operation input

signal isin an ON state.

* Specifying the register address of the remote input directly can also stop the motor.
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11.9 Timing charts

11.9.1 Communication start

P ON
ower-on
OFF
1s or more *
o Master Quer
Communication y
Slave |_Response |

* P1 "transmission waiting time" parameter + C3.5 (silent interval)

11.9.2 Operation start

*2

o Master Query *1
Communication
Slave Response

*3

MOVE oN
output OFF

*]1 A message including a query to start operation via RS-485 communication
*2 P1 "transmission waiting time" parameter + C3.5 (silent interval)
*3 (C3.5 (silentinterval) + 2 ms or less

11.9.3 Operation stop, speed change
*2

Master Query *1
Communication
Slave Response

*3 x4
1

Motor speed command

*] A message including a query to stop operation and another to change the speed via RS-485 communication
*2 Command processing time + C3.5 (silent interval) + P1 "transmission waiting time" parameter

*3 Command processing time + C3.5 (silent interval) + 2 ms or less

*4 It varies depending on the setting value of the acceleration time and deceleration time or a load condition.

11.9.4 Inputsignals

*2

o Master Query *1
Communication
Slave Response

*3

ON X

OFF

*] A message including remote output via RS-485 communication

%2 P1 "transmission waiting time" parameter + C3.5 (silent interval)
*3 (C3.5 (silent interval) + 2 ms or less

General signals
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11.9.5 Configuration
)

Master Query *1

Modbus RTU control (RS-485 communication)

y Query

Communication

*3

Slave Response

*4 *5

Internal processing Internal processing is in progress

*] A message including a query for configuration via RS-485 communication
*2 P1"transmission waiting time" parameter + C3.5 (silent interval) + command processing time

*3 (3.5 (silent interval) + 2 ms or less
*4 1sorless

*5 Execute a query after the driver internal processing is completed.
(Avoid an ON state of SYS-BSY such as a state where Configuration is being executed.)

o If writing is executed in an internal processing state, an communication error occurs.

e The same state will occur if the maintenance command which processing time is long such as "Write batch NV
memory." Refer to "12.5 Maintenance commands" on p.106 for corresponding commands.

11.10 Communication monitor

Out of monitor items related to RS-485 communication, items that can be monitored are shown below. Each item can be
checked on the RS-485 communication monitor of the MEXEOQ2 or via RS-485 communication.

Refer to p.115 for the address of each monitored items.

Monitored items

Description

Communication error

Monitors the communication error code received last time.

RS-485 communication Reception frame counter

Monitors the number of frames received.
The target to count the number of frames received can be selected
using the "RS-485 Receive packet monitor" parameter.

RS-485 communication Normal reception frame counter (All)

Monitors the number of normal frames received. *

RS-485 communication Normal reception frame counter
(Only own address)

Monitors the number of normal frames received to own address.

RS-485 communication Abnormal reception frame counter (All)

Monitors the number of abnormal frames received.

RS-485 communication Transmission frame counter

Monitors the number of frames transmitted.

RS-485 communication Reception byte counter

Monitors the number of bytes received.

RS-485communication Transmission byte counter

Monitors the number of bytes transmitted.

RS-485 communication Register write abnormal counter

Monitors the number of times that the received data is abnormal
(outside setting range, command execute disable, etc.).

* The judgment of whether it is normal or abnormal is performed based on the mismatched CRC and no missed received data

(C1.5).

101



Modbus RTU control (RS-485 communication)

11.11 Detection of communication errors

The functions to detect that an error occurs in RS-485 communication are three types including communication errors,
alarms, and information.

11.11.1 Communication errors

The communication error can be checked using the "Communication error history" command via RS-485
communication or the MEXEQ2. (Ten data in order of the latest)

If the error code 84h of the communication error is generated, the C-DAT/C-ERR LED will be lit in red.
When communication errors other than 84h is generated, the LED will not be lit or blink.

The communication error history is saved in the RAM. It is cleared when the power supply of the driver is turned OFF.

B Communication errors

Communication errors Error code Cause

A transmission error was detected. Refer to "Causes and descriptions of transmission

RS-485 communication error 84h N .
errors" for details.

The function code was invalid (exception code 01h)
-The function code is not supported.
- The sub-function code for diagnosis (08h) is other than 00h.

Command not yet defined 88h
The data address was invalid (exception code 02h)

-The register address is not supported (other than 0000h to 57FFh).
-The register address and the number of registers are 5800h or more in total.

User I/F communication in progress 89h Download or initialization is being executed with the MEXEQ2 (exception code 04h)x*

Non-volatile memory processing is in progress (exception code 04h):
8Ah - Internal processing is in progress. (SYS-BSY is ON.)
- An EEPROM error alarm is present.

Non-volatile memory processing in
progress

The data was invalid (exception code 03h)

-The number of registers is 0.

Outside setting range 8Ch - The number of bytes is other than twice the number of registers.
-The data length is outside the specified range.

The value write was out of the setting range (exception code 04h)sx

Command execute disable 8Dh The command could not be executed (exception code 04h):

* |t is the slave error. When the "Slave error response mode" parameter is set to "0: Normal response is returned," even if the slave
error occurs, a normal response is returned. Set it when no exception response is required, as in the case of a touch screen.

11.11.2 Causes and descriptions of transmission errors
The slave discards the query and does not return a response if any of the following transmission errors is detected.

Transmission error Description
Framing error Stop bit 0 was detected.
Parity error A mismatch with the specified parity was detected.
Mismatched CRC The calculated value of CRC-16 was found not matching the error check value.
Invalid message length | The message length exceeded 256 bytes.

11.11.3 Alarms related to RS-485 communication

If an alarm related to RS-485 communication is generated, the motor will stop operating and the PWR/ALM LED on the
driver will blink in red.

Alarm code Alarm type Description

The RS-485 communication error alarm is generated when the RS-485
communication error consecutively occurs by the number of times set in the "RS-
485 communication error alarm" parameter.

84h RS-485 communication error Only the RS-485 communication error of communication errors is counted, and the
number of times counted is not increased when other communication errors occur.
When the communication is performed properly, the number of times that has
counted is reset.

An alarm is generated when the time set in the "RS-485 communication timeout
alarm" parameter has elapsed and yet the communication is not established with
85h RS-485 communication timeout | the host controller.

When RS-485 communication is performed properly, the time that has counted is
reset.
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11.11.4 Information related to RS-485 communication

If information related to RS-485 communication is generated, the motor will continue operating and the PWR/ALM LED
on the driver will blink in orange.

® RS-485 communication error information
The RS-485 communication error information is generated when the RS-485 communication error consecutively
occurs by the number of times set in the "RS-485 communication error information" parameter. Only the RS-485
communication error of communication errors is counted, and the number of times counted is not increased when
other communication errors occur. When the communication is performed properly, the number of times that has
counted is reset.
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12 Addresses and codes list

12.1 Timing for parameter to update

All data used by the driver is 32-bit wide. The register for the Modbus protocol is 16-bit wide, and one data is described
by two registers.

When a parameter is set via RS-485 communication, they are saved in the RAM. Parameters saved in the RAM is cleared
if the power supply is turned off. Parameters saved in the non-volatile memory are stored even after the power supply is
turned off.

When the power supply of the driver is turned on, the parameters stored in the non-volatile memory will be sent to the
RAM, and the recalculation and setup for the parameters will be executed in the RAM.

To save the parameters stored in the RAM to the non-volatile memory, execute the "Write batch NV memory" of the
maintenance command.
Parameters having set with the MEXEOQ2 are saved in the non-volatile memory if "data writing" is performed.

When a parameter is changed, the timing to update the new value varies depending on the parameter. See the
following four types.

e Update immediately Recalculation and setup are immediately executed when the parameter
is written.
e Update after operation stop......cenerrserererinns Recalculation and setup are executed when the operation is stopped.

¢ Update after executing configuration... ..Recalculation and setup are executed after configuration is executed.
¢ Update after turning on the power again........ Recalculation and setup are executed after the power supply is turned
on again.

e Parameters set via RS-485 communication are saved in the RAM. When changing a parameter that requires to turn
on the power supply again to update data, be sure to save it in the non-volatile memory before turning off the
power supply.

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

B Notation rules

In this part, each update timing is represented in an alphabet.

A: Update immediately

B: Update after operation stop

C: Update after executing Configuration or turning on the power again
D: Update after turning on the power again

READ/WRITE may be represented as "R/W" in this part.
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1/0 commands

These are commands related to I/O. The set value is saved in the RAM.
For the status of remote I/0, direct I/0, and internal I/0, refer to p.111.

12.2

Modbus communication
Register address Name Description Initial value R/W
Upper Lower
124 125 Sets the input command to the driver.
Driver input command | Refer to the table below for details about 0 R/W
(007Ch) (007Dh) ;
arrangement of bits.

B Driver input command
These are the driver input signals that can be accessed via RS-485 communication.

The driver input command can also be accessed in units of one register (16 bits).

® Remote input (upper): 124 (007Ch)

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
® Remote input (lower): 125 (007Dh)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
R-IN15 R-IN14 R-IN13 R-IN12 R-IN11 R-IN10 R-IN9 R-IN8
[Not used] [Not used] [Not used] [Not used] [Not used] [Not used] [Not used] [Not used]
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
R-IN7 R-IN6 R-IN5 R-IN4 R-IN3 R-IN2 R-IN1 R-INO
[ALM-RST] [Not used] [FWD/REV] | [RUN/BRAKE] | [START/STOP] [M2] [M1] [MO]

Values in brackets [ ] are initial values. The function to be assigned can be changed with the parameter setting.

Refer to p.50 for details about parameters and p.63 for details about input signals.

The driver input command can also be accessed in units of one register (16 bits).

12.3 Group command

This is a command related to group send. The set value is saved in the RAM.

Modbus communication
Register address Name Description Initial value | R/W
Upper Lower
Set a group address to the child slaves to be included in the group. *1
48 49 [Setting range] 3
(0030h) (0031h) Group 1D —1: No group specification (group send is not performed) 142 RIW
1 to 15: The address (address of the parent slave) of the group

*] Do not set "0" to the group ID.
*2 The initial value can be changed using the "Initial group ID" parameter.

If the power supply is turned off, the setting value of the group ID is returned to the initial value and the group will be

released.
If the group function is needed to use immediately when the power supply is turned on, set using the "Initial group

ID" parameter.
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12.4 Protectrelease commands

The key code to release the function limitation by the HMI input is set.
Write the HMI release key to the target address.

Modbus communication
Register address Name Description Initial value | R/W
Upper Lower
68 69 HMI release key | Inputs the key code to release the limitation by the HMI input. 0 R/W
(0044h) (0045h)

® Key code table

Command name

Key code

HMI release key

864617234 (3389 0312h)

12.5 Maintenance commands

Maintenance commands are used to execute resetting alarms, batch processing of the non-volatile memory or the like.
All maintenance commands are write-only.

The maintenance command includes a process in which the memory is operated. Be careful not to execute them

unnecessarily in succession.

Modbus communication

Register address Name Description
Upper Lower
384 385 Alarm reset Resets the alarm being generated presently.
(0180h) (0181h) Some alarms cannot be reset with the "alarm reset."
388 389 . .
(0184h) (0185h) Clear alarm history Clears the alarm history.
392 393 Clear communication error Clears the communication error histor
(0188h) | (0189h) | history Y-
396 397 Configuration Executes the parameter recalculation and the setup.
(018Ch) | (018Dh) 9 (About configuration, refer to p.107)
Batch data initialization . . A
398 399 (excluding communication Restores the parameters saved in the non-volatile memory to their initial
(018Eh) (018Fh) 9 values. (Excluding parameters related to communication setting=*1)
parameters)
400 401 Read batch NV memor Reads the parameters saved in the non-volatile memory to the RAM. All
(0190h) (0191h) Y operation data and parameters previously saved in the RAM are overwritten.
402 403 Write batch NV memor Writes the parameters saved in the RAM to the non-volatile memory. The
(0192h) (0193h) y non-volatile memory can be rewritten approximately 100,000 times.
404 405 2:c?jg?nbazzhr;r::::::;zg Restores all parameters saved in the non-volatile memory to their initial
(0194h) | (0195h) 9 values.
parameters)
414 415 i )
(019E) (019Fh) Clear tripmeter Clears the tripmeter.
422 423 Clear information Clears the information.
(01A6h) (01A7h) This is used when the "Information auto clear" parameter is set to "Disable."
424 425 . . . . . .
(01A8h) (01A9h) Clear information history | Clears information history.
426 427 Write a history number (1 to 10) to check in the alarm history details. When
(01AAh) (01ABh) Alarm history details the "Alarm history details" of the monitor command is executed after
writing, the detailed items of the specified alarm history can be checked. %2
428 429 External sto Stops the motor forcibly. An external stop alarm is generated when the
(01ACh) (01ADh) P motor stops.
430 431 Clear rotation amount .
(01AEh) (O1AFh) | meter Clears the rotation amount meter.

*] Refer to "Parameters updated when turning on the power" on p.88 for the parameters applied.
*2 The driver status when an alarm is generated can be checked. Refer to the alarm related commands of the monitor
commands for items that can be checked.
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B Configuration

Configuration can be executed when all of the following conditions are satisfied:

e Analarm is not present

e The motor is not operated

¢ 1/0 test, teaching/remote operation, and download are not being performed with the MEXEQ2.

The table below shows the driver status before and after configuration is executed.

Configuration is ready to

Item
execute

Configuration is executing After configuration is executed

Blink in orange
PWR/ALM LED Litin green (Red and green colors may overlap and it may Lit in green
be visible to orange.)

Output signals Allowed Not allowed Allowed

Input signals Allowed Not allowed Allowed

The correct monitor value may not return even if the monitor is executed while configuration is being executed.

12.5.1 How to execute the maintenance commands

B To execute via Modbus communication

There are two types of execution methods. Use them selectively in accordance with the intended use.

Write "1" to data (Recommended)

Write "1" to data, and when the data changes from "0" to "1, the command is executed.

When executing the same command again, once return to "0," and write "1." It can be used with safety because the
command is not executed consecutively even if "1" is continued to write from the master controller.

Write "2" to data

If "2" is written to data, the command is executed. It will automatically return to "1" after the execution. The data can be
written consecutively because of no need to be returned to "0."

If commands which take time to write to the non-volatile memory such as "Write batch NV memory" command are
executed consecutively, increase the length of the intervals between commands.

Only the "Alarm history details" command is an exception. Write the alarm history number to be checked with the

12.6

"Alarm history details" of the monitor command.

The following maintenance commands may not be completed at the time of sending the response.
To check that a command is completed, check that the SYS-BSY has been turned from ON to OFF.

o Configuration

e Batch data initialization

o All data batch initialization

e Read batch NV memory

Write batch NV memory

Monitor commands

These commands are used to monitor the operation data, alarm and information histories, etc. Al commands are read-
only.

Alarm related commands

These are monitor commands related to alarms.

Modbus communication
Register address Name Description
Upper Lower
128 129 Present alarm Monitors the alarm code presently being generated
(0080h) (0081h) p y 99 .
130 131 Alarm history 1 Monitors the latest alarm history. When an alarm is being generated, the alarm
(0082h) (0083h) y code presently being generated is indicated.
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Modbus communication

Register address Name Description
Upper Lower
132 133 .
(0084h) (0085h) Alarm history 2
134 135 .
(0086h) (0087h) Alarm history 3
136 137 .
(0088h) (0089h) Alarm history 4
138 139 .
(008Ah) (008Bh) Alarm history 5
Monitors the alarm history.
140 141 Alarm history 6
(008Ch) | (008Dh) Y
142 143 .
(008Eh) (008Fh) Alarm history 7
144 145 )
(0090h) (0091h) Alarm history 8
146 147 .
(0092h) (0093h) Alarm history 9
148 149 . . .
(0094h) (0095h) Alarm history 10 Monitors the oldest alarm history.
2560 2561 Alarm history details . .
(0A0Oh) (0A0Th) | (Alarm code) Monitors the alarm code of the alarm having been generated.
2564 2565 Alarm history details . . 10
(0A04h) (0A05h) | (Driver temperature) Monitors the driver temperature when an alarm was generated. (1=1°C)x* |
2568 2569 Alarm history details . : _
(0A08h) (0A09h) | (Inverter voltage) Monitors the internal voltage when an alarm was generated. (1=0.1 V)|
2570 2571 Alarm history details . . .
(0AOAR) (0AOBh) | (Direct input) Monitors the status of the direct input when an alarm was generated. ] %2
2572 2573 Alarm history details . .
(OAOCh) (OAODR) | (Internal 1/0) Monitors the status of the internal I/O when an alarm was generated. ] *2
2574 2575 Alarm history details . .
(OAOEh) (OAOFh) | (Selection number) Monitors the operation data number selected when an alarm was generated. *1
2580 2581 ggrrzehéstti?;z (fj:)tri:ls Monitors the elapsed time until an alarm was generated from when the power
(0A14h) (0A15h) P was turned on. (1=1 ms)|
Boot)
2582 2583 Alarm history details Monitors the elapsed time until an alarm was generated from the start of
(Elapsed time from operation if operation was being performed when an alarm was generated.
(0A16h) (0A17h) ; .
starting operation) (1=1 ms)*1
2584 2585 :\,\I/‘arir: hls;ltvorry detallls Monitors the cumulative elapsed time until an alarm was generated from when
(0A18h) (0A19h) timae) power supply the main power supply was first time turned on in minute. (1=1 min)*
2586 2587 Alarm history details . _ -
(OATAh) (0A1Bh) | (Command speed) Monitors the command speed when an alarm was generated. (1=1 r/min)*1
2588 2589 Alarm history details . _ .
(0A1Ch) (0A1Dh) | (Feedback speed) Monitors the feedback speed when an alarm was generated. (1=1 r/min) |
2590 2591 Alarm history details . 10
(OATER) (OATFh) (Load factor) Monitors the load factor when an alarm was generated. (1=1%)x* ] %3
2658 2659 Alarm history details . .
(0A62h) (0A63h) | (Remote input) Monitors the status of the remote input when an alarm was generated. 12
*1 It indicates the description of the alarm history specified by the "Alarm history details" of the maintenance command.

*2
*3

Refer to p.146 for details about the alarm history.
When the "Alarm history details" is not executed, the present alarm status can be checked. (If an alarm is not generated, the

datais "0.")

Refer to p.146 for the bit arrangement.
Itis a value based on the rated torque being 100%.
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B Information related commands
These are monitor commands related to information.

Addresses and codes list

Modbus communication

Register address Name Description
Upper Lower
246 247 Information Monitors the information code presently being generated.
(00F6h) (00F7h) P y 99 .
Monitors the latest information history.
2592 2593 . . . L . .
Information history 1 When information is being generated, the information code presently
(0A20h) (0A21h) . s
being generated is indicated.
2594 2595 . .
(0A22h) (0A23h) Information history 2
2596 2597 . .
(0A24h) (0A25h) Information history 3
2598 2599 . .
(0A26h) (0A27h) Information history 4
2600 2601 . .
(0A28h) (0A29h) Information history 5
2602 2603 . .
(0A2Ah) (0A2Bh) Information history 6
2604 2605 . .
(0A2Ch) (0A2Dh) Information history 7
2606 2607 . .
(OA2Eh) (0A2Fh) Information history 8
Monitors the information history.
2608 2609 Information history 9
(0A30h) (0A31h) Y
2610 2611 . .
(0A32h) (0A33h) Information history 10
2612 2613 . .
(0A34h) (0A35h) Information history 11
2614 2615 . .
(0A36h) (0A37h) Information history 12
2616 2617 . .
(0A38h) (0A39h) Information history 13
2618 2619 . .
(0A3AN) (0A3Bh) Information history 14
2620 2621 . .
(0A3Ch) (0A3Dh) Information history 15
2622 2623 . . . . . .
(OA3Eh) (OA3Fh) Information history 16 Monitors the oldest information history.
Monitors the time when the latest information was generated.
2624 2625 . . . . - . .
Information time history 1 When information is being generated, the time when the present
(0A40h) (0A41h) . ) S
information was generated is indicated. (1=1 ms)
2626 2627 —_— )
(0A42h) (0A43h) Information time history 2
2628 2629 . . .
(0A44h) (0A45h) Information time history 3
2630 2631 . . .
(0A46h) (0A47h) Information time history 4
2632 2633 L . . - . .
(0A48h) (0A49h) Information time history 5 Monitors the time when information was generated. (1=1 ms)
2634 2635 . . .
(0A4Ah) (0A4Bh) Information time history 6
2636 2637 . . .
(0A4Ch) (OA4Dh) Information time history 7
2638 2639 L .
(OA4ER) (0A4Fh) Information time history 8

* Refer to p.152 for details about the information code.
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Modbus communication

Register address Name Description
Upper Lower
2640 2641 . . .
(0A50h) (0A51h) Information time history 9
2642 2643 S .
(0A52h) (0A53h) Information time history 10
2644 2645 . . .
(0A54h) (0A55h) Information time history 11
2646 2647 N . . - . .
(0A56h) (0A57h) Information time history 12 | Monitors the time when information was generated. (1=1 ms)
2648 2649 . . .
(0A58h) (0A59h) Information time history 13
2650 2651 . . .
(0A5Ah) (0A5Bh) Information time history 14
2652 2653 N .
(0ASCh) (0A5Dh) Information time history 15
2654 2655 Information time history 16 | Monitors the time when the oldest information was generated. (1=1 ms)
(0A5Eh) (OAS5Fh) Y g (1=

B Operation data related commands

These are monitor commands related to operation data.

Modbus communication

Register address Name Description
Upper Lower
196 197 Monitors the operation data number presently selected.

(00C4h) (00C5h)

Selection number

When an operation such as teaching/remote operation that does not
use the operation data is being executed, "-1" is indicated.

3236 3237 Rotation speed setting value Monitors the setting value of the rotation speed for the operation data
(0CA4h) (0CA5h) p 9 number presently selected. (1=1 r/min)

3238 3239 Acceleration time setting value Monitors the setting value of the acceleration time for the operation
(0CA6h) (0CA7h) 9 data number presently selected. (1=0.1 s)

3240 3241 Deceleration time setting value Monitors the setting value of the deceleration time for the operation
(0CA8h) (0CA9h) 9 data number presently selected. (1=0.1 s)

3242 3243 Monitors the setting value of the torque limiting function for the

(0CAAh) (0CABh)

Torque limiting setting value

operation data number presently selected. (1=1%)
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B Driver status

Addresses and codes list

These are monitor commands related to driver status.

Modbus communication

Register address Name Description
Upper Lower

200 201 Command Speed Monitors the present command speed. (1=1 r/min)
(00C8h) | (00C9h) P P peed.i1=

206 207 . .
(00CEh) (00CFh) Feedback speed Monitors the present feedback speed. (1=1 r/min)

216 217

. 10

(00D8h) (00DSh) Load factor Monitors the present load factor. (1=1%)=*

248 249 . . . _N10°
(00F8h) (00FSh) Driver temperature Monitors the present driver temperature. (1=0.1 °C)

252 253 Odometer Monitors the cumulative rotation amount inside the driver. (1=0.1 kRev)
(0OOFCh) (0OFDh) This cannot be cleared on the customer side.

254 255 Tribmeter Monitors the cumulative rotation amount inside the driver. (1=0.1 kRev)
(OOFEh) (OOFFh) P This can be cleared on the customer side.

314 315 Rotation amount meter Monitors the rotation amount meter. (1=1 rev)
(013Ah) (013Bh) T

320 321 Main power supply count Monitors the number of times when the main power supply was turned on.
(0140h) | (0141h) P PRl (1=1 time)

322 323 Main power supply time Monitors the cumulative time that has elapsed since the main power supply
(0142h) (0143h) P PPy was turned on first time. (1=1 min)

326 327 Inverter voltage Monitors the present voltage value inside the driver. (1=0.1V)
(0146h) (0147h) 9 p g . (1=0.

338 339 ) Monitors the time that has elapsed since the power supply was turned on.
(0152h) (0153h) Elapsed time from BOOT (1=1ms)

* Itindicates based on the rated torque being 100%.

H 1/0O related commands

These are monitor commands related to I/0. Refer to p.105 for checking the setting value of the remote input.
Refer to the "I/O signals assignment list" (p.126) when checking the bit based on the signal name.

Modbus communication
Register address Name Description
Upper Lower
126 127 Remote output Monitors the output status of the remote output.
(007Eh) | (007Fh) P P put
212 213 . . .
(00D4h) (00D5h) Direct 1/0 Monitors the output status of the direct I/0.
368 369
(0170h) (0171h) 1/0 status 1
370 371
(0172h) (0173h) 1/0 status 2
372 373
(0174h) | (0175h) |V/Ostatus3
374 375
(0176h) (0177h) 1/0 status 4
Monitors the ON-OFF status of the internal I/0.
376 377 1/0 status 5
(0178h) (0179h)
378 379
(017Ah) (017Bh) 1/0 status 6
380 381
©17ch) | (17pm) |VOstatus?
382 383
(017Eh) | (017h) |V/Ostatus8

11



Addresses and codes list

® Remote output (upper): 126 (007Eh)

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
® Remote output (lower): 127 (007Fh)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
R-OUT15 R-OUT14 R-OUT13 R-OUT12 R-OUT11 R-OUT10 R-OUT9 R-OUT8
[TLC] [VA] [MOVE] [Not used] [Not used] [MPS] [DIR] [SYS-BSY]
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
R-OUT7 R-OUT6 R-OUT5 R-OUT4 R-OUT3 R-OUT2 R-OUT1 R-OUTO
[ALM-A] [INFO] [FWD/REV_R] | [RUN/BRAKE_R] | [START/STOP_R] [M2_R] [M1_R] [MO_R]
Values in brackets [ ] are initial values.
Direct /O status (upper): 212 (00D4h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
- - - - - - D-OUT1 D-OUTO
Direct I/O status (lower): 213 (00D5h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
- - - D-IN4 D-IN3 D-IN2 D-IN1 D-INO
1/0 status 1 (upper): 368 (0170h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
- - - - - - EXT-ERROR -
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
- TL - - - - - HMI
1/0 status 1 (lower): 369 (0171h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
- INFO-CLR - - - - - ALM-RST
bit 7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
1/0 status 2 (upper): 370 (0172h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
~ ~ ~ ~ REV FWD ~ ~
(RUN/BRAKE) | (START/STOP)
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
1/0 status 2 (lower): 371 (0173h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
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1/0 status 3 (upper): 372 (0174h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Reserved Reserved Reserved Reserved R3 R2 R1 RO
"0" is entered in the reserved field.
1/0 status 3 (lower): 373 (0175h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
STOP-MODE
- - - - - H-FREE Reserved (FWD/REV)
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
- - - - - M2 M1 MO
"0" is entered in the reserved field.
1/0 status 4 (upper): 374 (0176h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
1/0 status 4 (lower): 375 (0177h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
1/0 status 5 (upper): 376 (0178h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
- - - DIR SPEED-OUT* - - -

* The SPEED-OUT output is a signal to be turned ON and OFF repeatedly. Therefore, it may not match the internal I/O status
depending on the acquisition timing.

1/0 status 5 (lower): 377 (0179h)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
- - VA TLC - - - SYS-BSY
bit 7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
INFO MOVE - - - ALM-B ALM-A -
1/0 status 6 (upper): 378 (017Ah)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
1/0 status 6 (lower): 379 (017Bh)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
- - - - - - - MPS
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
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@ 1/0 status 7 (upper): 380 (017Ch)

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
® |/0 status 7 (lower): 381 (017Dh)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
® 1/0O status 8 (upper): 382 (017Eh)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
INFO-RBT INFO-CFG | INFO-IOTEST |INFO-DSLMTD|INFO-PCOUNT| INFO-PTIME | INFO-SPD-DE | INFO-TRQ-DE
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
- - INFO-ODO | INFO-TRIP INFO-REV - - -
® 1/0 status 8 (lower): 383 (017Fh)
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
INFO-NET-E - - INFO-DRV - - INFO-SET-E | INFO-SPD
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
INFO-LOAD - INFO-UVOLT | INFO-OVOLT - INFO-DRVTMP - Reserved

"0" is entered in the reserved field.
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B Communication related commands
These are monitor commands related to communication.

Addresses and codes list

Modbus communication

Register address Name Description
Upper Lower
172 173 Communication error Monitors the communication error code received last time
(00ACh) (00ADh) .
174 175 Communication error history 1 Monitors the latest communication error code histor
(00AEh) (00AFh) Y y.
176 177 s .
(00BOh) (00B1h) Communication error history 2
178 179 L. .
(00B2h) (00B3h) Communication error history 3
180 181 o .
(00B4h) (00B5h) Communication error history 4
182 183 s .
(00B6h) (00B7h) Communication error history 5
Monitors the communication error code history.
184 185 Communication error history 6
(00B8h) | (00BSh) y
186 187 L .
(00BAh) (00BBh) Communication error history 7
188 189 L. .
(00BCh) (00BDh) Communication error history 8
190 191 L. .
(00BER) (00BFh) Communication error history 9
192 193 Communication error history 10 Monitors the oldest communication error code histor
(00COh) (00C1h) Y y.
332 333 Address number setting switch Monitors the status of the address number setting switch (ID)
(014Ch) (014Dh) 9 g .
336 337 RS-485 communication Reception Monitors the number qf frames received. The t.arget t(?‘ count the
number of frames received can be selected using the "RS-485
(0150h) (0151h) | frame counter . o
Receive packet monitor" parameter.
344 345 RS-485 communication Normal Monitors the number of normal frames received
(0158h) (0159h) | reception frame counter (All) '
RS-485 communication Normal
346 347 . . .
reception frame counter (Only own Monitors the number of normal frames received to own address.
(015Ah) (015Bh)
address)
348 349 RS-485 communication Abnormal ) .
(015Ch) (015Dh) | reception frame counter (All Monitors the number of abnormal frames received.
350 351 RS-485 communication Transmission . .
(015E) (015Fh) | frame counter Monitors the number of frames transmitted.
340 341 RS-485 communication Reception byte . .
(0154h) (0155h) | counter Monitors the number of bytes received.
342 343 RS-485communication Transmission . .
(0156h) (0157h) | byte counter Monitors the number of bytes transmitted.
352 353 RS-485 communication Register write | Monitors the number of times that the received data is abnormal
(0160h) (0161h) abnormal counter (outside setting range, command execute disable, etc.).

B External setting device related commands

These are monitor commands related to the external setting device.

Modbus communication

Register address Name Description
Upper Lower

302 303 Monitors the input voltage of the external analog setting device presently
(012Eh) | (012h) | EXternal analog voltage input. (1=0.1V)

310 3n PWM signal input duty cycle | Monitors the duty cycle of the PWM signal presently input. (1=0.1%)
(0136h) (0137h) 9 p y cy! y cy! gnal pl y input. (1=0.1%

312 313 PWM signal input frequenc Monitors the frequency of the PWM signal presently input. (1=0.1 kHz)
(0138h) (0139h) gnalinputirequency quency gnal p y input. (1=0.

115



Addresses and codes list

12.7 Operation data commands

Operation data that can be set is four items, rotation speed, torque limiting value, acceleration time, and deceleration

time.

Addresses are grouped for each setting item. Check the indirect reference function if summarized based on the

operation data number. (p.89)

Modbus communication

Register address Name Setting range Initial value | Update
Upper Lower
(01418502h) (01418513h) Operation data No.0 rotation speed
(01418524h) (01418535h) Operation data No.1 rotation speed
(01418546h) (01418557h) Operation data No.2 rotation speed
(01418568h) (01418579h) Operation data No.3 rotation speed
1160 1161 4 ‘ 0,80 to 3150 r/min 0
(0488h) (0489h) Operation data No.4 rotation speed
(014186Azh) (()14186B3h) Operation data No.5 rotation speed
(OTS?h) (014186D5h) Operation data No.6 rotation speed
(014186E6h) (014:86F7h) Operation data No.7 rotation speed
((;770902h) (01770913h) Operation data No.0 torque limiting value
(01770924h) (01770935h) Operation data No.1 torque limiting value
(01770946}1) (01770957h) Operation data No.2 torque limiting value
((;770%8h) (01770979h) Operation data No.3 torque limiting value
1800 1801 ‘ ... 0to 200% 200 A
(0708h) (0709h) Operation data No.4 torque limiting value
(017?)(;\2h) (017%0;‘) Operation data No.5 torque limiting value
(017800;]) (017?)%5}1) Operation data No.6 torque limiting value
(017%(:;) (017Ez)0F7h) Operation data No.7 torque limiting value
(01650306h) (01650317h) Operation data No.0 acceleration time
(01650328h) (01650339h) Operation data No.1 acceleration time
(0165(;440h) (01650451h) Operation data No.2 acceleration time
(0165(;32h) (0165(;;3h) Operation data No.3 acceleration time
1544 1545 . - . 1to 150 (1=0.1s) 5
(0608h) (0609h) Operation data No.4 acceleration time
(016501‘6}1) (016504B7h) Operation data No.5 acceleration time
(016504?h) (016?)4D9h) Operation data No.6 acceleration time
(016505th) (016505F1h) Operation data No.7 acceleration time
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Modbus communication

Register address Name Setting range Initial value | Update
Upper Lower
1664 1665 : N
(0680h) (0681h) Operation data No.0 deceleration time
1666 1667 . N
(0682h) (0683h) Operation data No.1 deceleration time
1668 1669 . . .
(0684h) (0685h) Operation data No.2 deceleration time
1670 1671 . . .
(0686h) (0687h) Operation data No.3 deceleration time
672 pp— 1to 150 (1=0.1s) 5 A
(0688h) (0689h) Operation data No.4 deceleration time
1674 1675 . . .
(068Ah) (0688h) Operation data No.5 deceleration time
1676 1677 . . .
(068Ch) (068Dh) Operation data No.6 deceleration time
1678 1679 . . .
(068Eh) (068Fh) Operation data No.7 deceleration time

The setting method for the rotation speed and the torque limiting value can be changed to the external analog setting
device or PWM signal input.

Modbus communication

Register address Name Setting range Initial value | Update
Upper Lower
1920 1921 Operation data No.0 rotation
(0780h) (0781h) speed setting method
1922 1923 Operation data No.1 rotation
(0782h) (0783h) | speed setting method
1924 1925 Operation data No.2 rotation
(0784h) (0785h) speed setting method
1926 1927 Operation data No.3 rotation
(0786h) (0787h) | speed setting method 0: Digital setting 0
1928 1929 Operation data No.4 rotation | 3: External analog setting device/PWM signal input
(0788h) (0789h) | speed setting method
1930 1931 Operation data No.5 rotation
(078Ah) (078Bh) | speed setting method
1932 1933 Operation data No.6 rotation
(078Ch) (078Dh) | speed setting method
1934 1935 Operation data No.7 rotation
(078Eh) (078Fh) speed setting method 8
2304 2305 Operation data No.0 torque
(0900h) (0901h) limiting value setting method
2306 2307 Operation data No.1 torque
(0902h) (0903h) | limiting value setting method
2308 2309 Operation data No.2 torque
(0904h) (0905h) limiting value setting method
2310 2311 Operation data No.3 torque
(0906h) (0907h) | limiting value setting method | o: Digital setting 0
2312 2313 Operation data No.4 torque | 3: External analog setting device/PWM signal input
(0908h) (0909h) | limiting value setting method
2314 2315 Operation data No.5 torque
(090Ah) (090Bh) limiting value setting method
2316 2317 Operation data No.6 torque
(090Ch) (090Dh) | limiting value setting method
2318 2319 Operation data No.7 torque
(090Eh) (090Fh) limiting value setting method
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12.8 Parameter commands

These commands are used to read or write parameters. All commands can be read and written (READ/WRITE).
Refer to p.34 for details about parameters.

12.8.1 Operation data extended setting

Modbus communication

Register address Name Setting range Initial value | Update
Upper Lower
4170 4171 Lo .
(104Ah) (1048h) Speed upper limit 80 to 3150 r/min 3150
4172 4173 i .
(104Ch) (104Dh) Speed lower limit 80 to 3150 r/min 80 B
3652 3653
R . o
(OE44h) (OE45h) Torque limiting maximum value 0 to 200% 200
3688 3689 ) 0: External analog setting device
(OE68h) | (OEGoh) | EXternalsetting method 1: PWM signal input 0 ¢
3642 3643 External analog operation speed )
(OE3Ah) (OE3Bh) command gain 0to 3150 r/min/V 640
3644 3645 External analog operation speed .
(OE3Ch) (OE3Dh) | command offset 15000 +1500 r/min 0 A
3646 3647
N . N
(OE3Eh) (OE3Fh) External analog torque limiting gain 0to 200 %/V 43
3648 3649
imiti - 0/
(OE40h) (OE41h) External analog torque limiting offset 100 to +100% 0
12.8.2 Operation and /0 action
Modbus communication
Register address Name Setting range Initial value | Update
Upper Lower
0: No filter
660 661
Impact softening filter 1:Filter 1 0 B
(0294h) (0295h) 2 Filter 2
3668 3669 ‘ . 0: Decelerat!on stop 1
Deceleration mode selection 1: Deceleration stop 2 0
(OE54h) (OE55h) )
2: Deceleration stop 3
900 901 . . . 0: +=CCW C
(0384h) (0385h) Motor rotation direction 1 4=CW 1
3638 3639 Operation input mode selection 0: 2-Wire mode 1
(OE36h) | (0E37h) |°F P 1: 3-Wire mode
3634 3635 . . .
(OE32h) (OE33h) VA detection width 1t0 400 r/min 200 A
4138 4139 ) ) . 0: Disable
(102Ah) (1028h) Load holding function selection 1: Enable 0 C
4144 4145 . L . o
(1030h) (1031h) Load holding torque limiting setting value | -1 to +50% -1 A

118



12.8.3 Alarm and information settings

Addresses and codes list

Modbus communication

Register address Name Setting range Initial value | Update

Upper Lower

768 769 L
(0300h) (0301h) Overload alarm detection time 1to 100 (1=0.1s) 100 A

828 829 Prevention of operation at power-on 0: Disable 1 C
(033Ch) (033Dh) alarm 1: Enable

894 895 Information auto clear 0: Disable 1
(037Eh) (037Fh) 1: Enable

832 833 . R . o
(0340h) (0341h) Driver temperature information 40to 85°C 85 R

854 855 . . _
(0356h) (0357h) Overvoltage information 180 to 380 (1=0.1V) 380

856 857 . )
(0358h) (0359h) Undervoltage information 180 to 380 (1=0.1V) 180

844 845 ) . 0: Disable
(034Ch) (034pp) | -oadinformation 1to 200% 0

836 837 . . 0: Disable
(0344h) (0345h) | SPeed information 1t0 5200 r/min 0

846 847 N . . 0: Disable
(034Eh) (034Fh) RS-485 communication error information 1to 10 times 3

862 863 Tripmeter information 0: Disable 0
(035Eh) (035Fh) P 110 999,999,999 (1=0.1 kRev)

864 865 . . 0: Disable
(0360h) (0361h) | Odometerinformation 110 999,999,999 (1=0.1 kRev) 0

876 877 Main power supply time information 0: Disable 0
(036Ch) (036Dh) P PPl 10 999,999,999 min

878 879 Main power supply count information 0: Disable 0
(036Eh) (036Fh) P PPl 110 999,999,999 time

880 881 Rotation amount meter information —-2,147,483,648 to +2,147,483,647
(0370h) (0371h) | (positive side) rev +2,147,483,647

882 883 Rotation amount meter information —2,147,483,648 to +2,147,483,647
(0372h) (0373h) (negative side) rev —2,147,483,648

3908 3909 INFO action (Driver temperature 1
(OF44h) (OF45h) information (INFO-DRVTMP))

3912 3913 INFO action (Overvoltage information 1
(OF48h) (OF49h) (INFO-OVOLT)) A

3914 3915 INFO action (Undervoltage information 1
(OF4Ah) (OF4Bh) (INFO-UVOLT))

3918 3919 INFO action (Load information (INFO- 1
(OF4Eh) (OF4Fh) LOAD))

3920 3921 INFO action (Speed information (INFO- | o: INFO action is not applied 1
(OF50h) (OF51h) SPD)) - Information bit output:

3922 3923 INFO action (Operation data setting error Applied :
(OF52h) (OF53h) | information (INFO-SET-E)) + INFO output: Not applied

3928 3929 | INFO action (Operation prohibited * LED: Not applied 1
(OF58h) (OF59h) information (INFO-DRV)) 1: INFO action is applied

3934 3935 INFO action (RS-485 communication - Information bit output: 1
(OF5Eh) (OF5Fh) error information (INFO-NET-E)) Applied

3942 3943 INFO action (Rotation amount meter +INFO °Ut9”t Applied 1
(OF66h) (OF67h) | information (INFO-REV)) + LED: Applied

3944 3945 INFO action (Tripmeter information 1
(OF68h) (OF69h) (INFO-TRIP))

3946 3947 INFO action (Odometer information 1
(OF6Ah) (OF6Bh) (INFO-ODO))

3952 3953 INFO action (Torque limiting value 1
(OF70h) (OF71h) setting error information (INFO-TRQ-DE))

3954 3955 INFO action (Rotation speed setting error 1
(OF72h) (OF73h) information (INFO-SPD-DE))
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Modbus communication
Register address Name Setting range Initial value | Update
Upper Lower
3956 3957 INFO action (Main power supply time 1
(OF74h) (OF75h) information (INFO-PTIME)) 0: INFO action is not applied
3958 3959 INFO action (Main power supply count - Information bit output: 1
(0F76h) (OF77h) information (INFO-PCOUNT)) Applied
3960 3961 INFO action (Operation start limit mode | */NFO output: Not applied 1
(OF78h) (OF79h) | information (INFO-DSLMTD)) » LED: Not applied .
3962 3963 INFO action (I/0 test mode information 1: INFO action is applied 1
(OF7Ah) (OF7Bh) (INFO-IOTEST)) - Information bit output:
3964 3965 INFO action (Configuration request Applied 1
(OF7Ch) (OF7Dh) information (INFO-CFG)) « INFO output: Applied
3966 3967 INFO action (Power cycling request + LED: Applied 1
(OF7Eh) (OF7Fh) information (INFO-RBT))
12.8.4 Monitor setting
Modbus communication
Register address Name Setting range Initial value | Update
Upper Lower
4066 4067 . .
(OFE2h) (OFE3h) Speed reduction ratio 100 to 9999 100
0: X1
4076 4077 . T .
(OFECh) (OFEDh) Speed reduction ratio digit setting 1:%0.1 2 A
2:x0.01
4078 4079 . . . _
(OFEEh) (OFEFh) Speed increasing ratio 100 to 200 (1=0.01) 100
12.8.5 Direct-IN function selection (D-IN)
Modbus communication
Register address Name Setting range Initial value Update
Upper Lower
4224 4225 . . . .
(1080h) (1081h) D-INO input function selection 58: FWD (START/STOP):
4226 4227 . . .
(1082h) (1083h) D-IN1 input function selection 59: REV (RUN/BRAKE)=
4228 4229 . . . Refer to "Input signals list." .
(1084h) (1085h) D-IN2 input function selection (0.126) 72: STOP-MODE (FWD/REV)=
4230 4231 . . . .
(1086h) (1087h) D-IN3 input function selection 64: MO
4232 4233 . . .
(1088h) (1089h) D-IN4 input function selection 8: ALM-RST ;
4256 4257 . . .
(10A0h) (10A1h) D-INO input logic level setting 0
4258 4259 . . .
(10A2h) (10A3h) D-INT input logic level setting 0
4260 4261 . . . 0: Not invert
(10A4h) (10A5h) D-IN2 input logic level setting 1 Invert 0
4262 4263 . . .
(10A6h) (10A7h) D-IN3 input logic level setting 0
4264 4265 . . .
(10A8h) (10A9h) D-IN4 input logic level setting 0

* If the "3-wire mode" is set with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.
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12.8.6 Direct-OUT function setting (D-OUT)

Addresses and codes list

Modbus communication

Register address Name Setting range Initial value Update
Upper Lower
(ﬁ)zcsosh) (1‘:)2C’319h) D-OUTO output function selection |~ output signals st 147: SPEED-OUT
(1%2ngoh) (1%2Cg3Jh) D-OUT1 output function selection b127) 130: ALM-B )
(1‘:)3;021) (1‘:)3E211h) D-OUTO output logic level setting 0 Not invert 0
(11)3E222h) (11)3E233h) D-OUT1 output logic level setting fiInvert 0
12.8.7 Remote-IN function setting (R-IN)
Modbus communication
Register address Name Setting range Initial value Update
Upper Lower
(14260%8h) (14260019h) R-INO input function selection 64: MO
(126;20h) (126;31h) R-IN1 input function selection 65: M1
(1426(;42h) (1426(;53h) R-IN2 input function selection 66: M2
(12?64h) (12?75h) R-IN3 input function selection 58: FWD (START/STOP)x*
(1426(;86h) (14260197h) R-IN4 input function selection 59: REV (RUN/BRAKE):
(142601/-\8h) (142601th) R-IN5 input function selection 72: STOP-MODE (FWD/REV)*
(142602COh) (12?)2D1h) R-IN6 input function selection 0: Not used
(142602E2h) (142602F3h) RN input function selection Refer to "Input signals list." 8 ALM-RST c
(14261204h) (14261215h) R-IN8 input function selection (p-126) 0: Not used
(14261226h) (14261237h) R-IN9 input function selection 0: Not used
(14261248h) (14261259h) R-IN10 input function selection 0: Not used
(14261360h) (14261371h) R-IN11 input function selection 0: Not used
(14261382h) (14261393h) R-IN12 input function selection 0: Not used
(12613;1) (14261385h) R-IN13 input function selection 0: Not used
(142613C6h) (11?3D7h) R-IN14 input function selection 0: Not used
(142613;) (142613F9h) R-IN15 input function selection 0: Not used

* If the "3-wire mode" is set with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.
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12.8.8 Remote-OUT function setting (R-OUT)

Modbus communication

Register address Name Setting range Initial value Update
Upper Lower
(14262%0h) (14262411h) R-OUTO output function selection 64: MO_R
(14262422h) (1262433h) R-OUT1 output function selection 65:M1_R
(14262‘:4h) (14262‘1:55h) R-OUT2 output function selection 66: M2_R
(14262‘26h) (14262477h) R-OUTS3 output function selection 58: FWD (START/STOP)_Rs
(14262‘;8h) (14262‘1'99h) R-OUT4 output function selection 59: REV (RUN/BRAKE)_R:
(142625/_\0h) (14262581h) R-OUTS5 output function selection 72: STOP-MODE (FWD/REV)_R
(142625C2h) (12625D3h) R-OUT6 output function selection 135: INFO
(142525;1) (142625F5h) R-OUT7 output function selection IF:Setf?r to "Output signals 129: ALM-A )
“4263506h) (14263517h) R-OUT8 output function selection (P-T' 27) 136: SYS-BSY
(1263)528h) (1263)539h) R-OUT9 output function selection 148: DIR
(14263,’640h) (14263651h) R-OUT10 output function selection 168: MPS
(122662h) (122673h) R-OUT11 output function selection 0: Not used
(14263684h) (14263695h) R-OUT12 output function selection 0: Not used
(1‘;6_,’6/_\6h) (1‘;63681) R-OUT13 output function selection 134: MOVE
(12636C8h) (1‘;63?)9}1) R-OUT14 output function selection 141: VA
(142637;]) (142637F1h) R-OUT15 output function selection 140: TLC

* If the "3-wire mode" is set with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.
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12.8.9 Communication and I/F function

Addresses and codes list

Modbus communication
Register address Name Setting range Initial value | Update
Upper Lower
996 997 0: Disable
(03E4h) | (03esh) |USBIDenable 1: Enable !
998 999
(03E6h) (03E7h) USB-ID 010 999,999,999 0 D
5110 5111
(13F6h) (13F7h) USB-PID 0to 31 0
5056 5057 . . 0: All
(13Coh) (13C1h) RS-485 Receive packet monitor 1: Only own address 0 A
4992 4993 o —1:The switch setting of the driver is followed
(1380h) (1381h) Communication ID 1to 15: Slave address 1to 15 -1
% Do not use 0.
0: 9,600 bps
1: 19,200 bps
4994 4995 2:38,400 bps
(1382h) | (1383n) |Baudrate 3:57,600 bps 4
4:115,200 bps
5:230,400 bps
0: Even Address-High Word & Big-Endian D
4996 4997 Communication order 1: Even Address-Low Word & Big-Endian 0
(1384h) (1385h) 2: Even Address-High Word & Little-Endian
3: Even Address-Low Word & Little-Endian
4998 4999 - . 0:None
(1386h) (1387h) Communication parity 1: Even parity 1
2: Odd parity
5000 5001 A . 0: 1 bit
(1388h) (1389h) Communication stop bit 1:2 bits 0
5002 5003 o 0: Not monitored
(138Ah) (1388h) RS-485 communication timeout 1t0 10000 ms 0 R
5004 5005 RS-485 communication error 010 10 times 3
(138Ch) (138Dh) | alarm
5006 5007 L L
(138Eh) (138Fh) Transmission waiting time 0to 10000 (1=0.1 ms) 30 .
5008 5009 . . 0.0: Set automatically
(1300h) | (1301h) |Slentinterval 1t0 100 ms (1=0.1 ms) 00
5010 5011 Slave error response mode 0: Normal response is returned 1 A
(1392h) (1393h) P 1: Exception response is returned
5012 5013 3 —1: Disable (no group transmission)
(1394h) (1395h) Initial group ID 1to 15: Group ID -1 @
% Do not use 0.
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12.8.10 Indirect reference setting (address)

Modbus communication

Register address Name Setting range Initial value Update
Upper Lower
4864 4865 Indirect reference address . .
(1300h) (1301h) | setting (0) 576: Operation data No.0 rotation speed
4866 4867 Indirect reference address ) A
(1302h) (1303h) | setting (1) 896: Operation data No.0 torque limiting value
4868 4869 Indirect reference address ) S
(1304h) (1305h) | setting (2) 768: Operation data No.0 acceleration time
4870 4871 Indirect reference address . L
(1306h) (1307h) | setting (3) 832: Operation data No.0 deceleration time
4872 4873 Indirect reference address 62: Driver inout command
(1308h) | (1309h) |setting (4) : P
4874 4875 Indirect reference address 98: Selection number
(130Ah) (130Bh) | setting (5) :
4876 4877 Indirect reference address
(130Ch) | (130Dh) |setting (6) 103: Feedback speed
4878 4879 Indirect reference address
(130Eh) | (130Fh) |setting (7) 108: Load factor
4880 4881 Indirect reference address 63: Remote output
(1310h) | (1311h) |setting (8) ' P
4882 4883 Indirect reference address 64 Present alarm
(1312h) (1313h) | setting (9) :
4884 4885 Indirect reference address 123: Information
(1314h) (1315h) | setting (10) ’
4886 4887 Indirect reference address 124: Driver temperature
(1316h) | (1317h) |setting (11) ' P
4888 4889 Indirect reference address 163: Inverter voltage
(1318h) (1319h) | setting (12) ' 9
4890 4891 Indirect reference address .
(131Ah) (131Bh) | setting (13) 010 65,535 157: Rotation amount meter R
4892 4893 | Indirect reference address | (0 to FFFFh) 127 Triometer
(131Ch) | (131Dh) |setting (14) -inp
4894 4895 Indirect reference address
(131Eh) (131Fh) | setting (15) 126: Odometer
4896 4897 Indirect reference address 160: Main power supply time
(1320h) | (1321h) |setting (16) svainp e
4898 4899 Indirect reference address 161: Main power supply count
(1322h) | (1323h) |setting (17) -vainp PRl
4900 4901 Indirect reference address
(1324h) | (1325h) |setting (18) 184:1/0 status 1
4902 4903 Indirect reference address
(1326h) | (1327h) | setting (19) 185:1/0 status 2
4904 4905 Indirect reference address
(1328h) | (1329h) | setting (20) 186:1/0 status 3
4906 4907 Indirect reference address
(132Ah) | (132Bh) |setting (21) 187:1/0 status 4
4908 4909 Indirect reference address
(132Ch) | (132Dh) | setting (22) 188:1/0 status 5
4910 4911 Indirect reference address
(132Eh) (132Fh) | setting (23) 189:1/0 status 6
4912 4913 Indirect reference address
(1330n) | (1331h) |setting (24) 190:1/0 status 7
4914 4915 Indirect reference address
(1332h) | (1333h) |setting (25) 191:/0 status 8
4916 4917 Indirect reference address 0: Not assianed
(1334h) | (1335h) |setting (26) : 9
4918 4919 Indirect reference address 0: Not assigned
(1336h) | (1337h) |setting 27) ‘ 9
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Modbus communication

Register address Name Setting range Initial value Update

Upper Lower

4920 4921 Indirect reference address . Not assigned
(1338h) | (1339h) |setting (28) : 9

4922 4923 Indirect reference address - Not assianed
(133Ah) | (133Bh) |setting (29) 010 65,535 : 9 .

4924 4925 Indirect reference address | (0 to FFFFh) )

. : Not assigned

(133Ch) (133Dh) | setting (30)

4926 4927 Indirect reference address - Not assigned
(133Eh) (133Fh) | setting (31) : 9

12.8.11 Indirect reference setting (area)

Modbus communication

Modbus communication

Register address Name Register address Name

Upper Lower Upper Lower

(:;izosh) (14;’94219h) Indirect reference area (0) (14396600h) (14396611h) Indirect reference area (16)
(14394320h) (14394331h) Indirect reference area (1) ( :;96622}1) (1?623h) Indirect reference area (17)
(12943;12h) (12943:;) Indirect reference area (2) ( 129;31) (1296655h) Indirect reference area (18)
(14;94?:54h) (14;94375h) Indirect reference area (3) (14396666h) (14396677h) Indirect reference area (19)
(1‘;94386h) (1‘;94397h) Indirect reference area (4) ( 143966;) (1?6699h) Indirect reference area (20)
(éiafh) (14394389h) Indirect reference area (5) (143967lfh) (1‘;957B1h) Indirect reference area (21)
(éi“é)h) (éTrD]h) Indirect reference area (6) (1?67(22h) (1‘;96733h) Indirect reference area (22)
(égzlizh) (129414F3h) Indirect reference area (7) (12967;1) (143967F5h) Indirect reference area (23)
(1?5‘;4h) (1?5415h) Indirect reference area (8) ( 14397706h) (14397717h) Indirect reference area (24)
(14395426h) (14395437h) Indirect reference area (9) ( 1297728h) ( 1297739h) Indirect reference area (25)
(14395‘;8h) (129;59h) Indirect reference area (10) ( 1297%&) (1297851h) Indirect reference area (26)
(1195560h) (1295571h) Indirect reference area (11) ( 1439;362h) ( 1‘;97873h) Indirect reference area (27)
(14395582h) (14395593h) Indirect reference area (12) ( 143972‘:1) (1439;395h) Indirect reference area (28)
(12955:h) (143955Bsh) Indirect reference area (13) (1439;;6}1) (1297881) Indirect reference area (29)
(11955Csh) (1‘;91=>§h) Indirect reference area (14) ( 14397?}1) (14;;978[)9h) Indirect reference area (30)
(143955E8h) (143955F9h) Indirect reference area (15) (143979EOh) (143979F1h) Indirect reference area (31)
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12.9 1/0 signals assignment list

To assign signals via RS-485 communication, use the "Assignment number" in the table instead of the signal names.

12.9.1 Input signals list

Assignment number Signal name Monitor target Address Corresponding bit

0 Not used - - -

8 ALM-RST "o . ) 369 bit8

status 1 (lower
14 INFO-CLR (0171h) blt14
16 HMI bit0
22 TL 1/0 status 1 (upper) 368 bit6
pp (0170h)
25 EXT-ERROR: | bit9
58 FWD (START/STOP)#2 370 bit10
1/0 status 2 (upper)
59 REV (RUN/BRAKE)*2 (0172h) bit11
64 MO bit0
65 M1 bit1
66 M2 1/0 status 3 (lower) 373 bit2
(0175h)
72 STOP-MODE (FWD/REV)=*2 bit8
74 H-FREE bit10
80 RO bit0
81 R1 372 bit1
1/0 status 3 (upper)

82 R2 PP (0174h) bit2
83 R3 bit3

*] The EXT-ERROR input cannot be assigned to the remote input.
%2 If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be
applied.
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12.9.2 Output signals list

Addresses and codes list

Assignment number Signal name Monitor target Address Corresponding bit
0 Not used - - -
8 ALM-RST_R /O status 1 (1 ) 369 bit8
status 1 (lower
14 INFO-CLR_R (0171h) blt14
16 HMI_R bit0
368 R
22 TL_R 1/0 status 1 (upper) (0170h) bit6
25 EXT-ERROR_R bit9
58 FWD (START/STOP)_R+1 370 bit10
1/0 status 2 (upper) -
59 REV (RUN/BRAKE)_Rx1 (0172h) bit11
64 MO_R bit0
65 M1_R bit1
373 -
66 M2_R 1/0 status 3 (lower) (0175h) bit2
72 STOP-MODE (FWD/REV)_Rx1 bit8
74 H-FREE_R bit10
80 RO_R bit0
81 R1_R 372 bit1
1/0 status 3 (upper)
82 R2_R PP (0174h) bit2
83 R3_R bit3
129 ALM-A bit1
130 ALM-B bit2
134 MOVE bit6
135 INFO I/0 status 5 (lower) (O?Zh) bit7
136 SYS-BSY bit8
140 TLC bit12
141 VA bit13
147 SPEED-OUT=*2 VO status 5 ) 376 bit3
status 5 (upper,
148 DIR PP (0178h) bit4
379 .
168 MPS 1/0 status 6 (lower) (0178h) bit8
226 INFO-DRVTMP bit2
228 INFO-OVOLT bit4
229 INFO-UVOLT bit5
231 INFO-LOAD /o 8 ) 383 bit7
status 8 (lower
232 INFO-SPD (017Fh) bit8
233 INFO-SET-E bit9
236 INFO-DRV bit12
239 INFO-NET-E bit15
243 INFO-REV bit3
244 INFO-TRIP bit4
245 INFO-ODO bit5
248 INFO-TRQ-DE bit8
249 INFO-SPD-DE bit9
250 INFO-PTIME 1/0 status 8 (upper) (0?§Eh) bit10
251 INFO-PCOUNT bit11
252 INFO-DSLMTD bit12
253 INFO-IOTEST bit13
254 INFO-CFG bit14
255 INFO-RBT bit15

*] If the 3-wire mode is selected with the "Operation input mode selection" parameter, the signal in the parentheses ( ) will be

applied.

*2 The SPEED-OUT output cannot be assigned to the remote output.
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13 How to use MEXEQ2

The MEXEOQ2 is software to set the data required to operate the motor using a PC.
Refer to the operating manual of the MEXEOQ2 for how to use such as data editing method and others.

13.1 Starting MEXEO2

1. Connect a driver with a PC in which the MEXEO2 has been installed.

2. Setthe communication port.

3. Select the product.

Select the following.

Product Series List: BLH

Product Name (Mode) List:

BLH RS-485 communication Type [DC]

Select

Product

|When selecting an electric actuator, please select the series of motor that is attached to the electric actuator.

Prodi

uct Series List Product Name(Mode) List

AR
ARL
Az
BLE

BLH Digial setii

Motor/Actuator

Select from history

Product autematic selection

Setting of the Communication

Product Series Product Name(Mode) Mator/Actuator

-
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13.2 Setting the operation data

Click "Operation data" in TreeView.

The operation data edit window appears.

©

% MEXE02 English Edition - [New1 | BLH RS-485 Communice

File Edit Move View Communication Tool Wir

Ned S a@9 e AL

How to use MEXE02

5 BLH RS-485 Communication Type [DC] || Operation data
‘). DY
a Rotatic
ension sefting H0
(= Parameter #1
~peration and 10 action setting || [~ |
Alamn/formation setting —
& MEXEO2 English Edition - [New1 | BLH RS-485 Communication Type [DC]] - X
@ File Edit Move View Communication Tool Window Help e x
= . 2L KA LlRE & =
DS [0 e daldad 8 2|2 o
=) BLH R5-485 Communication Type [DC] || Operation data
Data
5 Rotation speed seting method |  otational speed [min] | Torque imiting value sctfngmethod | Toraue limting value [4] | Acocleraiontime ]| Deceleration tme [s)
-Operation data extension setting # Digital 0 Digital 200 05 05
= Parameter #1 Digital 0 Digital 200 05 05
i+ Operation and /0 acton seting = Cigta o Digta 200 05 05
i AlamInformation setting — : :
§ Moo setting n Digital 0 Digital 200 05 05
| DirectIN function(D-1N) # Digital 0 Digtal 200 05 05
- Direct-OUT function(D-0UT) 5 Digtal 0 Digtal 200 05 05
- Remate-IN function(R-IN) | ) )
i # Digtal 0 Digtal 200 05 05
- Remate-OUT function(ROUT) = ata attal
.. Communication & UF # Digtal 0 Digal 200 05 05

Operation

42 Teaching, remote operation

Monitor

] Unit information moniter
i) status monitor

R) D-/Q. R-i0 moniter

b Internal 0 monitor

@ Alarm monitor

Iﬂ Information moniter

J R5-485 com_ monitar
E Waveform maenitor

Test

5 U0 test

Serial Part = COM1

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.

@ Entering a numeric value

Click a desired cell, and enter a value using the keyboard.

@ Selecting a value from a pull-down menu

Double-clicking a desired cell displays a pull-down menu. Select a
desired value from the pull-down menu.

#1

WR1
Digital

80

Operation input mode selection |3—W're mode

M |

VA detection speed range [r/min] mz-Wire mode I

Moving a cursor over a cell to be input the data can check the description, the setting range, and the update timing.

Rotational speed [r/min] | Torque limting value setting method ‘

0

0 — rian
Sets the motor rotation speed.

[1] UNIT:1 [r/min]

0 RAMNGE:0 [r/min], 80 to 2,150 [r/min]
Initial value:0 [r/min]

[1] Reflected:Immediately

0

Digital

Digital
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13.3 Setting the parameters

1. Open the data edit window.

2. Click the parameter group to be edited in | & mexeoe Engish Edition - [New? | BLH RS-485 Communication Type [DCI]

TreevieW, ﬂ File Edit Move View Communication Tool Window Help
. . 3 L.} i z >
The parameter edit window appears. USd o o0 9 eldalldild G2 EE
[=)- BLH R5-485 Communication Type [DC] Operation data  Operation data extension setting  Operation and 1/0 action setting
=-Data
Operation dats 1 Shock mitigation fitter Mo filtter
Operation data extension setting 2 Deceleration mode Deceleration stop 1
=] 3 Motor rotation direction +=CW
4
Moritar sig 5 Operation input mode selection 3-Wire mode
Direct-IN function(D-IN) 5 WA detection speed range [r/min] 200
Direct-OUT funation(D-OUT) 7 Load halding function selection Disable
Remote-IN function(R-IN)
8 Load holding t limiting settir lue [%] -1
Remote-OUT function(R-OLT) ad hidinglarue Sntha et rahic [
Communication & I/F

W MEXEQ2 English Edition - [New1 | BLH RS-485 Communication Type [DC] - m] X
E File Edit Move View Communication Tool Window Help - 8 x
=, T ) - kTl
Usd ol 209 ¢ daldAd g b lill o
[=1- BLH R5-485 Communication Type [DC] Operation data  Cperation data extension setting  Operation and 1/0 action setting
= Data
peration data 1 Shaock mitigation fitter Mo fitter
- Operation data extension setting 2 Deceleration mode Deceleration stop 1
Parameter 3 Mator rotation direction -=CwW
4
|am/Information setting
Moritor setting 5 Operation input mode selection 3Wire mode
Direct-IN function{D-IN) & VA detection speed range |r/min] 200
Direct-OUT function(D-OUT) 7 Load holding function selection Disable
ate-IN function(R-IN
emote- N function{R-IN) 8 Load holding torque limiting setting value [%] -1

Remote-OUT function{R-OUT)
ommunication & |/F

Operation

_‘; Teaching, remote operation

Monitor

ﬂ Unit information monitor
E. Status monitor

Bo DH/0. R-U0 monitor

% Internal /O monitor

ﬂ Alarm menitor

lﬁ Information menitor

1& RS-485 com. monitor
e Waveform monitor

Test

&3 /0 test

Serial Port = COM4 : ORIENTAL MOTOR/Commen Vitual COM Port

Refer to the operating manual of the MEXEQ2 for how to edit the data and others.

3. Write the data to the driver after editing.
Click the "Data writing" icon in the toolbar.
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13.4 Monitor

B Unit information monitor
The unit information monitor is provided in the MEXEQ2.

How to use MEXE02

If this monitor function is used, the driver information such as the number of times the main power supply is turned on
and the cumulative time of power-on in addition to the product information such as the product name can be checked.
The set values of parameters related to operation or communication can also be checked.

1. Start "Unit information monitor."

2. Click "Start the Unit information monitor."
The unit information monitor starts.

5] New? | BLH Rs-485 Communication Type [DC] - Unit information menitor
‘Start the Unit information monitor.
@ Product information
Driver user name [ ]
Product name [BLH2D50KR ]
CRU Main power count ltimes]
e LT — L
s [
@ 1/F
Address rumber setinglD) [ 0|
Communication function
@ Rt e
Slave ID [ 1
Slave ID setting method [The swich seting is fallowed ]
Baudrale Tovs]
Byte word order [EvenAdaress-HighWord & Big-Endian |
Communication parity Communication stop bit
Silent interval ms] Transmission waiting time ms]
@ Orversetg vae
Speed upper limit Irfmin]  Speed lower imit Inimin]
Torque limiting maximum val. [E]
Impact softening filter
Motor ratation direction [+cw ]
e e [2ire mode ]
Deceleration mode selection [Deceleration stop 1 |
External Setting method [Biemal andlog sefiing devices ]

3. To exit the unit information monitor, unselect "Start the Unit information monitor."

® How to view the unit information monitor window

Area

Item

Description

Driver user name

A desired name can be given with the "Driver user name" parameter.

Product name

Monitors the driver model being connected to the MEXEOQ2.

Product information area
Driver information area

Main power count

Monitors the number of times that the main power supply of the
driver is turned on.

Main power supply time

Monitors the cumulative time that has elapsed since the main power
supply was turned on first time.

IF setting area

Address number setting switch
(ID)

Monitors the switch setting state.

Communication function
setting area

®

Communication parameters

Monitors the descriptions of communication parameters set in the
driver.

@

Driver setting value area

Driver parameters

Monitors the parameter values set in the driver.

the driver.

The setting values are shown in the communication parameters and driver parameters of the unit information
monitor. If the setting value is changed, the value in the monitor screen changes immediately, but it has not written in

Check the update timing of each parameter and update the parameter value in the driver.
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B Status monitor

The present status of the driver can be monitored.

1.

Start the "Status monitor."

2. Click "Start Status monitor."

3. To exit the status monitor, unselect "Start Status monitor."

Status monitor starts.

Command speed (motor shaft)
Command speed (gearhead shaft)
Inverter voltage
Elapsed time from boot
Odometer

Tripmeter

Selection Number

Rotation speed setting methed
Acceleration fime setting method
Deceleration fime sefting method

Torque limiting value setfing method

Load holding torque limiting sefiing meth

External analog setfing device (Input volt.

LED (PWR/ALM) lighting color

LED (C-DATIC-ERR) lighting color

Present

) New1” | BLH RS-485 Communication Type [DC] - Status monitar

Start Status Monitor

L9
|

7

|I

167769

Clear tripmeter

Digital
Digtal

Digtal

Disable

Wl

(RE

1 drlsh

[r/min]
[r/min]

™M

Ims]
[x1000 rev]

[x1000 rev]

M

Actual Speed(Motor)
Actual Speed(Gear)
Load Factor

Driver Temperature.

Rotation ameunt meter

Rotation speed setting value
Accelerstion time setting value
Deceleration time setting value

Terque limiting setting value

Load holding torgue limiting setting value

PIM signal input (Duty cycle)
Aarm
Information

Communication Error

Past

| | e

JaL

—
E—

—

Clear rotation amount meter

(E—
g
o
o
ra
—
@i Alarm moniter
25 Information monitor

H. RS-485 com. monitor

Clear sequence history
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® How to view the status monitor window

Main monitored items

Description

Command speed (motor shaft)

Monitors the present command speed.

Actual speed (motor shaft)

Monitors the present feedback speed.

Command speed (gearhead shaft)

Monitors the present command speed as a value converted by the set speed reduction ratio.

Actual speed (gearhead shaft)

Monitors the present feedback speed as a value converted by the set speed reduction ratio.

Inverter voltage

Monitors the present voltage value inside the driver.

Load factor

Monitors the present motor output torque as a load factor. The load factor is a value based on the
rated torque being 100%.

Elapsed time from BOOT

Monitors the time that has elapsed since the power supply was turned on.

Driver temperature

Monitors the present driver temperature.

Odometer

Monitors the cumulative rotation amount inside the driver since the driver was started operating.

Tripmeter

Monitors the total rotation amount inside the driver. The value of the tripmeter can be cleared by
executing "Clear tripmeter.”

Rotation amount meter

Monitors the rotation amount inside the driver. The value of the rotation amount meter can be
cleared by executing "Clear rotation amount meter" or turning on the power again.

Selection number

Monitors the operation data number presently selected.

Operation data setting method

Monitors the setting method of each operation data presently selected.

Operation data setting value

Monitors the setting value of each operation data presently selected.

Load holding torque limiting
setting method

Monitors the setting method of the load holding torque limiting presently set.

Load holding torque limiting
setting value

Monitors the load holding torque limiting value presently set.

External analog setting device
(input voltage)s*

Monitors the voltage value of the external analog setting device presently input.

PWM signal input (duty cycle)*

Monitors the duty cycle of the PWM signal presently input.

LED output Monitors the output status of the LED.
Alarm Monitors the present alarm status. Details of the alarm generated and the driver status when the
alarm was generated can be checked using the alarm monitor.
) Monitors the present information status. Details of the information can be checked using the
Information

information monitor.

Communication error

Monitors the present communication error status. Details of the communication error can be
checked using the RS-485 communication monitor.

Sequence information

Monitors the operation data numbers executed previously (the latest 16 data). "-" is displayed
when the motor is stopped, and the value same as the selection number is displayed during
operation. The sequence information can be cleared by executing "Clear sequence history."

* "—"is displayed if not selected in the "External setting method" parameter.
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W D-1/0, R-1/0 monitor

D-1/0 represents direct I/0, and R-1/0O represents remote I/0.
In addition to the status of I/O signals of the driver, the setting values for the external analog setting device and the
PWM signal input can be monitored.

1. Start "D-1/0O, R-1/O monitor."

2. Click "Start the D-I/O, R-1/0 monitor."
The D-1/0, R-1/0 monitor starts.

INPUT
[ Dio:STARTISTOP
[] Dit:RUN/BRAKE
[] Diz-FWDIREV
[ bizMo

[ Dig:ALM-RST

OUTRUT
[ Dot:SPEED-OUT
[ Dot:ALM-B

Extemal anslog selting devices

Input voltage:

[ ogw

o New1 | BLH RS-48s Communication Type [DC] - D-1/0, R-1/O monitor

Start the D-/0. R-i0 monitor.

Remote-l/O(R1/0)
INPUT

RiO:MD

Rit:M1

RizM2

Ri3:START/STOP

Ri4:RUN/BRAKE

Ri5:FWDIREV

RiENON-SIG

Ri7:ALM-RST

OUTPUT

Rol:MO

RoT:M1

RoZM2
Ro.STARTISTOP
Ro4:RUN/BRAKE
Ro5.FWDIREV
RoBINFO
RoT.ALM-A

PWM signal input
Duty cycle

Frequency

RiB:NON-SIG
Ri%:NON-SIG
RiANON-SIG
RiB:NON-SIG
RIC:NON-SIG
RID:NON-SIG
RIENON-SIG
RiF:NON-SIG

Ro8:SYS-BSY
Ro3.DIR
RoAMPS
RoB:NON-SIG
RoC:NON-SIG
RoD:MOVE
RoEVA
ReF:TLC

o oo o

—
—r

The ON-OFF status of D-I/0 and R/I/O is indicated as

follows.
Indication Direct 1/0 Remote I/0
ON (green) Conductive state Active state
OFF (white) | Non-conductive state Non-active state

3. To exit the D-1/0, R-I/0 monitor, unselect "Start the D-1/0, R-I/O monitor."

® How to view the D-1/0, R-1/0 monitor window

Monitored items

Description

Direct-1/0 (D-1/0)

Monitors I/0 signal names assigned to the direct I/0 and the status of input/output to the direct 1/0.

Remote-1/0 (R-1/0)

Monitors I/O signal names assigned to the remote I/0 and the status of input/output to the remote I/O.

Input voltage =

Monitors the input voltage value of the external analog setting device.

PWM signal input

Monitors the duty cycle and the frequency of the PWM signal input.

* "—"is displayed if not selected in the "External setting method" parameter.

B Internal I/0 monitor

All /0 signals of the driver and the hall sensor signal detected in the driver can be monitored.
Signals that are not assigned to direct I/O and remote I/0O can also be checked.

1. Start "Internal I/O monitor."

2. Click "Start the Internal I/O monitor."
The internal I/0O monitor starts.

e
(] STARTISTOP
[J RUNERAKE
[ FwD/REV

] ALM-RST
[ mFo-cLr
[ HM

T

[ eXT-ERROR
[ H-FREE

OUTPUT

(] SPEED-OUT
C]ALM-A
Eame
(-

CoR

[ Move

[l iNFo
Ova

[ MPs

[ svsesy

b New1* | BLH RS-485 Communication Type [DC] - Internal 1/ moniter

Stert the Internal IO monitor.

HALL-S

[ INFO-DRVTMP (] INFO-REV [JHA
[ INFO-OVOLT [ INFO-TRIF Oxe
[ mFo-uvoLT [ nFo-000 B He
[0 mFo-LoAD
GENERAL

[ INFO-SPD [JINFO-TRQ-DE Ore
[ NFO-SET-E [ nFo-sPo-DE Or1
[J INFO-DRV [ INFO-PTIME Or2
[ INFO-NET-E [ INFO-PCOUNT Ors

[ InFO-DSLMTD

[ InFO-IOTEST

[]INFO-CFG

[ INFO-RET

The ON-OFF status of the 1/0 signals is shown

as follows.
A Internal signal .
Indication Hall sensor signal
status
ON (green) Active state Detected
OFF (white) | Non-active state Not detected

3. To exit the internal I/O monitor, unselect "Start the Internal I/0 monitor."

. Hall sensor signals (HA, HB, HC) cannot be assigned to direct I/0 and remote I/0.




B Alarm monitor
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The alarm history of the driver can be checked, and also resetting the alarm and clearing the alarm history can be

executed.

The alarm history can be checked up to 10 items in order of the latest to oldest.

1. Start the "Alarm monitor."

2. Click "Start the alarm monitor."
The alarm monitor starts.

@ New1* | BLH RS-485 Communication Type [DC] - Alarm monitor
Driver user name I ]
Product name, [BLH2D50-KR ]
Alarm Condition [00:Alamm n present |
Alarm Reset
Ham history
Alam message [ Driver temperature["C] | Inverter vokage]V] | Selection Number | Load factor ()| Command speed r/min) | Feedback speed /min
EIl it sensor emor
#2 | intial sensor emor ) 00 ) [] ) 0
#3 | intial sensor emor ] 00 ] ] ] 0
#4 | intial sensor emor ) 00 ) [] ) 0
#5 | intial sensor emor ] 00 ] ] ] 0
#6 | Aam not presert ) 00 ) [] ) 0
#7 | Wam not present ] 00 ] ] ] 0
#8 | Aam not present ) 00 ) [] ) 0
#9 | am not present ] 00 ] ] ] 0
#10 | Wam ot presert. ) 00 ) [] ) 0
<
Cause Mezsure
‘The sensorline inthe motor cable was disconnected. Orthe diver | [: Check the connection between the drver and motor,
power supply was tumed on in a state where the motor cable was come The motor may be damaged. Contact your nearest Oriental Motor sales
off. e
The power supply was tumed on in a state where the motor sensor
Direct input Remote input Intemal 1/0
O p-mo O Rrino [ R-ng [J FwD(STARTISTOP) [ speep-ouT
O ot O rint [ Ring [ REV(RUN/ERAKE) O mnc
O o2 O Renz O r-nto [J STOP-MODE(FWDI/REV) O or
O p-m3 [ RNz [ RNt = Hm [ move
O p-ne O Rinz O R-mi2 [ O va
O rins O Riniz [ HFREE O srsesy
O Rreine [ R-nt4
0O Rin7 [ RIN15
Export of records Update Clear the record.

Window that the alarm history has scrolled to right

@ New1” | BLH RS-485 Communication Type [DC] - Alarm monitor

‘Start the alarm monitor.

Diver user name \

Product name, [BLH2D50-KR ]
Alarm Condition [00:Aarm nt present |
Alarm Reset
Ham history
Elapsed time from boot | Blapsed iime from Motor move | Main power supply time | Direct input| Remote inpu | Intema 1/0 | Sub code(Hex)
n 00h00m00.000s 0DADOMO0.000s 0day 1%h15m 1
w2 00n00mD0.000s 0DRDOmD0.000s 0day 15h15m [ 1800 07
3 00h00m00.000s 00RDOmD0.000 Oday 19h15m 00 1800 07
H 00n00m0D.000s 0DRDOmO0.000s 0day 15h15m 00 1800 07
£ 00h00m00.000s 00RDOmD0.000 Oday 19h15m 00 1800 07
% 00n00m0D.000s 0DRDOmO0.000s 0day 00h00m 00 0000 0
a7 00h00m00.000s 00RDOmD0.000 day 00h00m 00 0000 ®
8 00n00m0D.000s 0DRDOmO0.000s 0day 00h00m 00 0000 0
1 00h00m00.000s 00RDOmD0.000 day 00h00m 00 0000 ®
#10 | 00h00m0D.000s 0DRDOmD0.000s 0day 00h00m [ 0000 o
&
Cause Mezsure
The sensorine in the motor cable was discornected Orthe diver A | |: Check the connection between the driver and molor
power supply was tumed on i a state where the motor cable was come ‘The motor may be damaged. Cortact your nearest Oriental Motor sales
off.
‘The power supply wastumed on in a state where the motor sensor
Direct input Remote input Intemal 1/0
[ oo [ RNo [ R-ne [ FWD(START/STOF) [ sPeeD-ouT
O -1 O Rt [ Rng [J REV(RUNBRAKE) O mc
O p-in2 O rinz O r-nt0 [ STOP-MODE(FWD/REV) O or
O pmz O renz O Rentt ImE O mMove
[ pme [ Ring [ RNtz [ O va
O Rins O 13 [J H-FREE [0 srs-esr
O rins [ R-Int4
O Rnz O Rnts
Export of records Update Clear the record.
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Items that can be checked in the alarm history

Item

Description

Code (Hex)

This is a code to represent the content of the generated alarm.

Alarm message

This is the content of the generated alarm.

Driver temperature

This is the driver temperature when an alarm was generated.

Inverter voltage

This is the internal voltage of the driver when an alarm was generated.

Selection Number

This is the operation data number selected when an alarm was generated.

Load factor

This is the load factor when an alarm was generated.

Command Speed

This is the command speed when an alarm was generated.

Feedback speed

This is the feedback speed when an alarm was generated.

Elapsed time from BOOT

This is the elapsed time until an alarm was generated from when the power was turned on.

Elapsed time from Motor
move

This is the elapsed time until an alarm was generated from the start of operation.

Main power supply time

This is the cumulative elapsed time until an alarm was generated from when the main power supply
was first time turned on.

Direct inputs

This is the input status of the direct inputs (D-INO to D-IN4) when an alarm was generated. It is
indicated in hexadecimal.

Remote input=

This is the input status of the remote inputs (R-INO to R-IN15) when an alarm was generated. It is
indicated in hexadecimal.

Internal 1/0x

This is the internal status of I/O signals when an alarm was generated. It is indicated in hexadecimal.

Sub code:

This is our code for checking.

* Details of each bit can be checked at the bottom of the alarm monitor window. (ON: green, OFF: white)

When the sensor error at power-on and the EEPROM error shortly after power-on are generated, "0" is shown in all
fields. (Except for code, alarm message, main power supply time, internal 1/O, and sub code)

3. To exit the alarm monitor, unselect "Start the alarm monitor."

. Clearing the alarm history cannot be executed in a state where the HMI input is OFF (non-active state).

B Information monitor

Information generation status and information history of the driver can be checked.

1.
2.

Start the "Information monitor."

Click "Start information monitor."
The information monitor starts.

7 New1* | BLH RS-485 Communication Type [D] - Information menitor X
[ Speed [[] Torque limiting value setiing -
[[] Operation data setting error [[] Rotation speed setting errar
[ Driver Temperature [ Main power supply time
[] Rotation amount meter [] Main power count
[] Overvoltage [] Operation prohitited [ Tripmeter [] Operstion start limit mode
[ Under voltage [] 0dometer [ /0 test mode. . . c
] Contpuraion equest Indication Information status
[Jtead [] RS-485 Comm-error [ Power cycleireconnection req
e ON (green) Generated
CodefHex) Hapsed time from boot Infomation corterts

w1 | om0 | ] pees OFF (white) Not generated

i3 10000000 01h32m15.19% [ Operation data setting error

#3 | 10000000 01h30m58.4885 [ Driver Temperature

# | 10000000 01h30m26.535
— L] Overvoltage L] Operation prohibited

#5 | 10000000 01h29m32 896 ] Under voltage

#6 | 00000000 00n00m00.000s
SEn omowm prra— [Lesd [ RS-485 Comm-error

#8 | 00000000 00n00m00.000s

| 00000000 00n00m0D.000s [] Torque limiting value setting

#10 |  00DODODO 00h00m00.000s 2] Rotation speed setting error

#11 D0D0D0DO 00h00m00.000s [T Main power supply time

2 00000000 00h00m00.000s [] Rotation amount meter [] Main power count

[ Tripmeter [ Operation start limit mede

w13 | 00000000 00n00M00.000s 5] Cdometer I 10 testmode

#14 | 00000000 00h0Dm0D.000s L] Configuration request

FEel oooom0 P ] Power cycleiresonnection rea

#16 | 00000000 00n00m00.000s

Clear the information. Update Clear the record.

To exit the information monitor, unselect "Start the Information monitor."

o Information history is saved in the RAM, so they are cleared when the power supply of the driver is turned off.
e Clearing the information history cannot be executed in a state where the HMI input is OFF (non-active state).
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B RS-485 communication monitor

Received data via RS-485 communication can be checked, and also communication error history can be monitored. The
communication error history can be checked up to 10 items in order of the latest to oldest. All packets are monitored by
the RS-485 communication monitor at the factory setting, but the target to be monitored can be restricted by changing
the "RS-485 Receive packet monitor" parameter to "Only own address."

B, New | BLH RS-485 Commurication Type [DC] - RS-485 com. monitor X

[ Start the RS-485 communication monitor.

1 Communication status
Packet

(-2 recene et Fecpintane E—
[00]-[15] 00 || oo || oo J{oo| |00 cooooo| |oo|ooioolfoo| |o0o0]o00]o0o] o0
[1e]-[31] 00 || oo || oo][oo] [oo] oo oo oo] oo]|oo]oolfoo][oo] oo]ool] o0
[32]-147] 00 || oo || oo J{oo| |00 cooooo| |oo|ooioolfoo| |o0o0]o00]o0o] o0
[42]-[62] 00 || oo |[ oo]foo] [oo oolfooloo][oo]ooloolfoo]]|oo] oo]oo] oo
2 Counter
Rty [0 eemewne [ 9

Regservmiestoomsl [ Q]

Normal receptionframe(&l) [ 0] Abrormal receptionframelal) [ 1]
Norml reception frame(Orly.. [ 0] Transmission frame . v

( 3 COM Error Condition !nnr emor not present \

Communication Eror History.

Code| [ e r—— Cause
# 00
# 1] Communication emor not present
H# 00 Communication emor not present
# 00 Communication emor not present
# 00 Communication emor not present
5 1] Communication emor not present Measure
# 00 Communication emor not present
#8 00 Communication emor not present
# 00 Communication emor not present
#10 1] Communication emor not present
L] ol
Update Clear the record.
Area Iltem Description
RS-485 Receive packet Monitors the target to perform the RS-485 communication monitor.
monitor The target to be monitored can be changed with the parameter setting.

Monitors the number of frames that the driver recognized to receive.

The method to count the number of frames varies according to the target to be
monitored.

The target to be monitored can be changed with the parameter setting.

Packet .
@ Packetarea Reception frame

Communication packet Monitors communication data. (Up to 64 bytes)
Reception byte Monitors the number of bytes received via RS-485 communication.
Transmission byte Monitors the number of bytes transmitted via RS-485 communication.

Monitors the number of times that the received data was outside the setting

Register write abnormal
range or the command was unable to execute.

Normal reception frame (All) | Monitors the number of normal frames that the driver recognized to receive.
(@ Counter area

Normal reception frame Monitors the number of normal frames that the driver recognized to receive to
(Only own address) own address.
Abnormal reception frame | Monitors the number of frames that the driver recognized to receive and
(All) judged to be abnormal.
Transmission frame Monitors the number of frames that the driver transmitted.
o COM Error Condition Monitors the present communication error status.
Communication
error area Communication Error Monitors error codes and messages of communication errors occurred in the
History past, or causes and remedial actions of communication errors.
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B Waveform monitor

The motor rotation speed or the status of I/0 signals can be checked in a waveform format.
Refer to the operating manual of the MEXEQ2 for the procedures to operate the applicable products using the
MEXEO02.

® CH1 to CH4 (analog CH)

The rotation speed or the detected torque (actual torque), etc. can be checked. Using the waveform monitor can check
successive changes.

Monitored items Unit Range selection
Command speed (motor shaft) r/min | 100, 200, 500, 1000, 2000, 5000
Actual speed (motor shaft) r/min | 100, 200, 500, 1000, 2000, 5000
Inverter voltage Vv 1,2,5,10,20,50
Actual torque % 10, 20, 50, 100, 200
Selection number — 1,2,5,10

® CH5 to CH12 (digital CH)
The ON/OFF status of signals can be checked. There is no setting for range and offset in the digital CH.

Monitored items Monitored items Monitored items Monitored items Monitored items
ALM-A INFO-CLR INFO-TRQ-DE R-IN10 R-OUT11
ALM-B INFO-DRV INFO-UVOLT R-INT1 R-OUT12

ALM-RST INFO-DRVTMP MO R-IN12 R-OUT13
D-INO INFO-DSLMTD M1 R-IN13 R-OUT14
D-IN1 INFO-IOTEST M2 R-IN14 R-OUT15
D-IN2 INFO-LOAD MOVE R-IN15 RO
D-IN3 INFO-NET-E MPS R-OUTO R1
D-IN4 INFO-ODO R-INO R-OUT1 R2

DIR INFO-OVOLT R-IN1 R-OUT2 R3
D-OUTO INFO-REV R-IN2 R-OUT3 REV (RUN/BRAKE)
D-OUT1 INFO-PCOUNT R-IN3 R-OUT4 SPEED-OUT
EXT-ERROR INFO-PTIME R-IN4 R-OUT5 STOP-MODE (FWD/REV)
FWD (START/STOP) INFO-RBT R-IN5 R-OUT6 SYS-BSY
H-FREE INFO-SET-E R-IN6 R-OUT7 TL
HMI INFO-SPD R-IN7 R-OUT8 TLC
INFO INFO-SPD-DE R-IN8 R-OUT9 VA
INFO-CFG INFO-TRIP R-IN9 R-OUT10

® Time scale

The following time scales can be set.
5,10, 20, 50, 100, 200, 500, 1000, 2000, 5000
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13.5 Test operation

B Teaching/remote operation

A motor can be operated using the MEXEOQ2. The motor operation can be checked before connecting to a host
controller.

Also, the teaching function of the operation data can be performed.

The PWR/ALM LED on the driver blinks in orange when teaching/remote operation is started.

e Teaching/remote operation and I/O test cannot be executed at the same time.

o While teaching/remote operation is performed, the motor is operated based on the data set in the teaching data.
If the motor is used in a state where the output torque is limited, check the setting of the teaching data before
performing teaching/remote operation.

1. Start "Teaching/remote operation."

2. Click "Start the teaching/remote operation."

42 New1” | BLH RS-485 Communication Type [DC) - Teaching, remote operation X
Actual Speed(Motor) [ o wmin ouTeuT
CIAM-A
Actual Speed(Gear) [ 0 wmin [ move
Omc
Load Factor [ om ] INFO-TRQ-DE
[JINFO-SFD-DE
Speed upper imit fomid
Speed lower limit Iemir]
Torque limiting maximum value |
Alarm Condition Alarm Reset
[00:Alam not present ]
3. Click "Yes!" Worming
H H H The teaching, remote operation will be started.
Teaching/remote operation is enabled. i "
-— Starting teaching, remote operation changes the following contents.
The setting method of operation data is changed to “digital”
Operation input sienal is disabled
The TL input is turned ON, and the torgue limiting function is enabled.
Do you want to proceed?
Yes Mo
Teaching/remote operation requires synchronization of the data Syvchroniation Method x
under editing and the data of an applicable product. When the gt S sl et

precbrra e Vethod

data is not synchronized, the following window appears. Select a
synchronization method, and click "OK."

Pescing all data. {Product -3PC)

() Viviting all data. (PC->Product)

o

When the above window appears, all communication functions presently performed is turned OFF.
All other monitors performed in other windows are also stopped. Resume monitor after synchronization is completed.
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4. Execute teaching/remote operation using buttons in the window.

Teaching

=3 Operstion Dsts #
B -Apply teaching data

Speed reguiation

i 8 iTead’“Hgdala i 9 iDﬂve{dma
S

Speed [i/min]

A0 HO

NS

80

Torque limiting value [%:]

200

Acceleration [s]

o5 Changing speed am.

Decsleration [s]

2] [efmin] C

05 100

<

> VO

A
® O 6

Selects the operation data number that the teaching function is performed.

This button is used to rotate the motor in the reverse direction.

This button is used to rotate the motor in the forward direction.

This button is used to decelerate the motor to a stop.

This button is used to accelerate the motor rotation speed.

This button is used to decelerate the motor rotation speed.

Sets the changing value in the rotation speed when pressing 5 or 6 once.

O |IN[oao|lUn|Dd|lwW(N

This is the operation data to be changed with the teaching function. The value can be changed directly.

9

This is the operation data presently written in the driver.

10%

Writes the teaching data to the operation data number selected by (D .

1

This button is used instantaneously to stop the motor that is rotating by pressing 2 or 3.

* When the teaching data is written to the operation data number, execute while the motor is in a standstill state.

5. The load holding function can be operated using buttons on the window.
It cannot be operated when the "Load holding function selection" parameter is set to disable.

Load holding function

* To enable the load holding funciion. set the “Load holding function selection” parameter to enable.
The load holding function is available since version 2.00 of firmware.

Load holding function. Q

Load halding operation

@
<~—®

Disable

Anu\ymacmngdana

U 2 JTeaching deta

| Load holding torgue imting setting W~ 1

Dmte(data('l 3 )

12

This is the load holding torque limiting setting value to be changed by the teaching function.
The value can be changed directly.
If =1 is set, the torque limiting value set to the selected operation data number is applied.

13

This is the load holding torque limiting value presently written in the driver.

14

This button is used to write the teaching data of the load holding torque limiting setting value to the driver.

15

This button is used to make the motor output shaft a free-run state.

16

This button is used to enable the load holding function.

17

This is the present status of the load holding function.

6. To exit the teaching/remote operation, unselect "Start the teaching/remote operation.”
If "Start the teaching/remote operation" is unselected while the motor rotates, the following window appears.
Clicking "Yes" causes the motor to stop instantaneously.

Warning

i

Teaching fremote peration cannot be finished during motor operation.
Immediately stop the motor?

Yes No

e If the communication is disconnected while the motor rotates, the motor stops instantaneously.
o If the operation input signal was ON (active state) when teaching/remote operation is completed, the operation

prohibited information is generated. The operation prohibited information can be cleared by turning the operation
input signal OFF.
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I/0 signals of D-1/0 or R-1/O 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.

The rotation speed or torque limiting value set by the external setting device etc. can be checked before operating the

motor.

The PWR/ALM LED on the driver blinks in orange when 1/O test is started.
Refer to the operating manual of the MEXEO2 for the operating method and others.

e Output signals can forcibly be turned ON or OFF with I/O test. Therefore, other devices connected to the applicable
product may operate. Before operation, check the condition of the surrounding area to ensure safety.

e Teaching/remote operation and I/O test cannot be executed at the same time.

Start O Test
Direct-1/0 (D-/0)

INPUT
[ Di0:START/STOP
[ Dit:RUNERAKE
[ DizFwDiREV
[ oiz:mo
[ DigALM-RST

OUTRUT
[] Do0:SPEED-OUT
[ Dot:ALME

Extemal potentiometer
Extemal analog setting devices

PWM signal input

@5 New” | BLH RS-485 Communication Type [DC] - /0 test X

It et M

Rotation speed [ 0] tmim Toquelimiingvalee [ 014l
Rotation speed gain [rimin/\] Torque limiting gain Sl %M
Rotation speed offset [ 0] fomim Torque limiting valuzoffs. [ 0] [%]

vl —1 Frmere —
Lom— [ Jomm Tawelinigvae [ (4

Remote-1/0 (R-/0)
INFUT

[ Rib:MO

Rit:M1

Riz:M2

Ri3:START/STOP

RiB:NON-SIG
RiS:NON-SIG
RIANON-SIG
RiB:NON-SIG
RiC:NON-SIG
RiD:NON-SIG
RIENON-SIG
RiF:NON-SIG

Rid:RUN/BRAKE
RiG:FWD/REY
RiB:NON-SIG
RiT:ALM-RST

ITPUT
RoD:MO
Rol:M1
Ro2M2

Ro8:SYS-BSY
Ro%.DIR
RoAMPS
Ro3:STARTISTOP [ RoB:NON-SIG
Ro¢ RUN/BRAKE RoC:NON-SIG
Re5:FWD/IREV RoD:MOVE
Re§INFO RoEVA
RoTALM-A RoF:TLC

=00

OJ0000000 2 O000Ooo:

Values in the rotation speed and the torque limiting value shown on the I/0 test window do not follow the setting
values for the “Speed upper limit,"“Speed lower limit,” and “Torque limiting maximum value” parameter.

@ Items possible to check on the I/0 test monitor window

Monitored items

Description

Direct-1/0 (D-1/0)

Monitors I/0 signal names assigned to the direct I/0 and the status of input/output to the direct I/0.
The direct output can forcibly be turned ON or OFF.

Remote-1/0 (R-1/0)

Monitors I/0 signal names assigned to the remote I/0 and the status of input/output to the remote I/0.
The remote output can forcibly be turned ON or OFF.

External analog setting
device *

Monitors the input voltage of the external analog setting device input to the driver. The values converted
from the input voltage to the rotation speed and the torque limiting value are also monitored.

PWM signal input

Monitors the duty cycle and the frequency of the PWM signal input to the driver. The values converted from
the duty cycle and the frequency to the rotation speed and the torque limiting value are also monitored.

* "-"is displayed if not selected in the "External setting method" parameter.
Values before applying the limiter function such as the speed upper limit, speed lower limit, and torque limiting maximum
value are shown for the converted values.

If the operation input signal was ON (active state) when I/0 test is completed, the operation prohibited information is

generated. The operation prohibited information can be cleared by turning the operation input signal OFF.
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14 Maintenance and inspection

14.1 Inspection

It is recommended that periodic inspections are 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 Do not conduct the insulation resistance measurement or the dielectric strength test with the motor and driver

connected. Doing so may cause damage to the product.

e The driver uses semiconductor elements, so be extremely careful when handling them.
Static electricity may damage the driver.

B Inspection item

Check if any of the mounting screws of the motor and gearhead is loose.

Check if the bearing part (ball bearings) of the motor generates unusual noises.

Check if the bearing part (ball bearings) or gear meshing part of the gearhead generates unusual noises.

Check if the output shaft of the motor and gearhead and a load shaft are out of alignment.

Check if a damage or stress is applied on the cable or the connection part between the cable and driver is loose.
Check if dust is deposited on the driver.

14.2 Warranty

Check on the Oriental Motor Website for the product warranty.

14.3 Disposal

Dispose the product correctly in accordance with laws and regulations, or instructions of local governments.
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15 Troubleshooting

The motor or driver may not operate properly if the rotation speed is wrongly set or the connection is wrong.
If the motor cannot operate properly, refer to the contents provided in this chapter and take appropriate action.
If the problem persists, contact your nearest Oriental Motor sales office.

Check the alarm contents when an alarm is generated.
Check the motor movement using teaching/remote operation. If the motor rotates, there may be a mistake occurred

either in the setting methods.

1/0 signal status and others can be checked using monitors of the MEXEOQ2 or RS-485 communication. Use when
checking the wiring condition of the I/O signals and others.

The motor does not operate.

@ The power supply is not connected correctly or it is improper connection.
[> Check the connection of the power supply.

@ The operation input signal is not turned ON.
[> Check the connection and the ON-OFF status of signal.
The signal input status can be checked using the internal I/O monitor or D-1/0, R-I/0
monitor.

@ The operation data number is selected wrongly. Or the motor connector is not
connected properly.
[> Check the connection and the ON-OFF status of signal.
The signal input status can be checked using the internal I/O monitor or D-1/0, R-1/0
monitor.

@ An alarm is present.
[> Check if an alarm is generated.
The PWR/ALM LED blinks in red while an alarm is present.
The alarm content can be checked by counting the number of times the LED blinks or
by using the MEXEO2 or RS-485 communication. Refer to p.145, and reset the alarm
after removing the cause of the alarm.

@ The operation data is set wrongly.
[> Check how to set the operation data.
The setting method and the setting value of the operation data selected can be checked
using the status monitor.

The motor does not move
according to the set
operation data.

@ The operation data number is selected wrongly. Or the motor connector is not
connected properly.
[> Check the connection and the ON-OFF status of signal.
The signal input status can be checked using the internal I/O monitor or D-1/0, R-1/0
monitor.

@ The setting method or the setting value is wrong.
[> Check the setting method.
The setting method and the setting value presently set can be checked using the status
monitor.

@ Aload is too large.
> Check if the torque is enough.

@ An external analog setting device or PWM signal input is set wrongly.
[> Check the setting value of the "External setting method" parameter.
The setting of the "External setting method" parameter can be checked using the unit
information monitor.

The rotation speed cannot
be increased.

@ The rotation speed equal to or higher than the value set in the "Speed upper
limit" parameter is set.
[> Reconsider the setting value of the "Speed upper limit" parameter or operation data.

The rotation speed cannot
be decreased.

@ The rotation speed lower than the value set in the "Speed lower limit" parameter
is set.
[> Reconsider the setting value of the "Speed lower limit" parameter or operation data.
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« A time for stopping is long.

« The stopping method is
wrong.

@ The stopping method is selected wrongly.

[> Check the stopping method. In the case of the 3-wire mode of the operation input
mode, the stop movement by turning the RUN/BRAKE input OFF is different from that
by turning the START/STOP input OFF.

In the case of the 2-wire mode of the operation input mode, the stop movement when
the STOP-MODE input is ON is different from that when it is OFF. Refer to p.66 and
p.67 for details.

[> Check the deceleration stop with the value set in the "Deceleration mode selection"
parameter.

Check the setting value of the parameter using the unit information monitor.

@ Load inertia is too large.
[> Check by increasing the frictional load or reducing the load inertia.

Torque limiting value is not
increased.

@ The value set in the "Torque limiting maximum value" parameter is exceeded.
[> Reconsider the setting value of the "Torque limiting maximum value" parameter or
operation data.

Torque cannot be limited.

@ If the TL input is turned OFF, the torque limiting function is disabled.
[> Check the connection and the ON-OFF status of signal.
The signal input status can be checked using the internal I/O monitor or D-1/0, R-1/0
monitor.

The PWR/ALM LED blinks in
orange.

@ Information is present.
> Information is present because of some kind of reason.
Check the generated information using the information monitor or internal I/0 monitor,
and clear the cause of generation or disable the "INFO action" parameter.

The motor rotates in the
opposite direction to the
specified one.

@ The FWD/REV input is used wrongly or otherwise not connected correctly.
[> Check the connection and the ON-OFF status of signal.
The signal input status can be checked using the internal I/O monitor or D-1/0, R-I/0
monitor.

@ The "Motor rotation direction" parameter has been changed.
[> The motor rotates in the forward direction when the FWD/REV input is turned ON.
The setting for rotating in the forward direction can be set with the "Motor rotation
direction" parameter. (Initial value: Positive (+) = CW)

@ The gearhead with a reduction ratio which rotation direction is opposite to the
motor output shaft is used. (Refer to p.29 for the rotation direction of the
gearhead output shaft)

[> Reverse the ON-OFF status of the FWD/REV input or invert the logic level setting of the
input.
Change the setting for the "Motor rotation direction" parameter.

@ A hollow shaft flat gearhead is used.
> The hollow shaft flat gearhead rotates in the opposite direction to the motor when
viewed from the front face of the gearhead, and rotates in the same direction to the
motor when viewed from the rear face (motor mounting side).

- The motor movement is not
stable.

« Motor vibration is too large.

@ The motor and gearhead output shaft and a load shaft are out of alignment.
[> Check the coupling condition of the motor and gearhead output shaft and the load
shaft.

@ The motor output power and the driver output power are not matched.
[> Check if the motor output power and the driver output power are the same.
The driver output power can be checked by the driver model name in the unit
information monitor.

@ The product is affected by electrical noise.
[> Check the operation only with the motor, the driver, and a minimum of external
equipment required for operation.
If an effect of noise has been confirmed, implement the following countermeasures:
[Keep away from the noise sources.] [Reconsider the wiring.]
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16 Alarms

This driver has the alarm function to protect from temperature rise, poor connection, error in operation, and others. If an
alarm is generated, the ALM-A output is turned ON (in the case of normally open), or the ALM-B output is turned OFF (in
the case of normally closed).

At the same time, the motor stops, and the PWR/ALM LED blinks in red.

The generated alarm content can be checked by counting the number of times the LED blinks or by using the MEXEQ2
or RS-485 communication.

16.1 Alarm reset

Before resetting an alarm by one of the following methods, be sure to remove the cause of the alarm and ensure safety.
e Turn the ALM-RST input ON. (The alarm will be reset at the ON edge of the input.)

Turn on the power again.

Execute the alarm reset using the MEXEOQ2.

e Execute the alarm reset by the maintenance command via RS-485 communication.

e Some alarms cannot be reset with other than turning on the power again.

Refer to "16.3 Generation condition of alarms" on the next page.

e Continuing the operation without removing the cause of the alarm may cause damage to equipment.
e Perform the ALM-RST input after the motor (gearhead) output shaft is stopped completely.

Turn the operation input signal OFF, and remove the cause of the alarm before resetting the alarm.
The alarm reset is disabled while the operation input signal is being ON. Operation cannot be performed until the alarm

is reset.
Alarm generation

: ,Stop*
Motor movement CW \\

START/STOP input ~ ON
RUN/BRAKE input ~ OFF

2 ms or more

. ON :
ALM-RST input OFF 5 [

2 ms or more

ON

ALM-A output OFF |:

10 ms or less

ON 5
ALM-B output OFF |

ON 5
MOVE output OFF |

* If an alarm is generated while the motor rotates, the motor will coast to a stop.
If the RS-485 communication error or the RS-485 communication timeout alarm is generated, the motor will decelerate to stop.
If the external stop alarm is generated, the motor will stop instantaneously.
The stopping method when an alarm is generated varies depending on the alarm type.
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16.2 Alarm history

Up to 10 generated alarms are saved in the non-volatile memory in order of the latest to oldest.

Exceeding 10 alarm records will overwrite the data in order from the oldest recorded data.

Alarm history is not cleared even if the power is shut off.

Alarm history stored in the non-volatile memory can be read and cleared when any of the following items is performed.

e Read and clear the alarm history using the MEXEO2.
e Read the alarm history with the monitor command of RS-485 communication.
o Clear the alarm history with the maintenance command of RS-485 communication.

The driver status when an alarm was generated is also stored in the alarm history. Items to be stored are shown in the
table below.

Item

Description

Code (Hex)

This is a code to represent the content of the generated alarm.

Driver temperature

This is the driver temperature when an alarm was generated.

Inverter voltage

This is the internal voltage of the driver when an alarm was generated.

Selection Number

This is the operation data number selected when an alarm was generated.

Load factor

This is the load factor when an alarm was generated.

Command Speed

This is the command speed when an alarm was generated.

Feedback speed

This is the feedback speed when an alarm was generated.

Elapsed time from BOOT

This is the elapsed time until an alarm was generated from when the power was turned on.

Elapsed time from Motor
move

This is the elapsed time until an alarm was generated from the start of operation.

Main power supply time

This is the cumulative elapsed time until an alarm was generated from when the main power supply
was first time turned on.

Direct input=

This is the input status of the direct inputs (D-INO to D-IN4) when an alarm was generated. It is indicated
in hexadecimal.

Remote inputs*

This is the input status of the remote inputs (R-INO to R-IN15) when an alarm was generated. It is
indicated in hexadecimal.

Internal I/0%

This is the internal status of I/O signals when an alarm was generated. It is indicated in hexadecimal.

Sub code

This is our code for checking.

* Refer to the tables below for bit arrangements.

When the Initial sensor error and the EEPROM error shortly after power-on are generated, "0" is shown in all fields.
(Except for code, alarm message, main power supply time, internal I/0, and sub code)

. Clearing the alarm history cannot be executed in a state where the HMI input is OFF (non-active state).

® Direct input

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
~ ~ ~ D-IN4 D-IN3 D-IN2 D-IN1 D-INO
[ALM-RST] [MO] [FWD/REV] | [RUN/BRAKE] | [START/STOP]
® Remote input
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
R-IN15 R-IN14 R-IN13 R-IN12 R-IN1T1 R-INTO R-IN9 R-IN8
[Not used] [Not used] [Not used] [Not used] [Not used] [Not used] [Not used] [Not used]
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
R-IN7 R-IN6 R-IN5 R-IN4 R-IN3 R-IN2 R-IN1 R-INO
[ALM-RST] [Not used] [FWD/REV] | [RUN/BRAKE] | [START/STOP] [M2] [M1] [MO0]
Values in brackets [ ] are initial values.
@ Internal I/O
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
~ - ~ - M STOP-MODE REV FWD
(FWD/REV) | (RUN/BRAKE) | (START/STOP)
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
- - SYS-BSY VA MOVE DIR TLC SPEED-OUT
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16.3 Generation condition of alarms
Alarms shown in the table will be generated if the generation condition is satisfied.

Alarm code Alarm name Generation condition
22h Overvoltage The driver internal voltage value exceeds 38 V.
25h Undervoltage The driver internal voltage value falls below 18 V.
31h Overspeed The feedback speed exceeds 5200 r/min.
21h Main circuit overheat The driver internal temperature exceeds 85°C (185°F).

16.4 Alarm list

Alarms

Number of
Alarm times . . Alarm
code PWR/ALM Alarm name Cause Remedial action raset
LED blinks
o Turn off the power, and turn on the
. ower again after checking if the
o Excessive current was flown through pow g ! g’
A product is not damaged. If the alarm
the driver due to ground fault, etc. s
X is still generated, the motor, the
e The motor, the cable, and the driver ) Not
20h 7 Overcurrent - - cable, or the driver may be damaged. ;
output circuit were short-circuited. . possible
. . Contact your nearest Oriental Motor
o The driver was malfunctioned due to
noise sales office.
: e Reconsider wirings and the like, and
take measures to eliminate noise.
R i h i X
S The internal temperature of the driver ° econs!dert © amb!enF tempergt‘ure .
21h 9 Main circuit overheat o N o Reconsider the ventilation condition. | Possible
exceeded 85°C (185°F). ) ) i,
e Reconsider the operating condition.
e Check the input voltage of the power
supply.
e The internal voltage of the driver o If the alarm is generated during
exceeded 38 VDC. operation, decrease a load or increase )
22h 4 Overvoltage . . P o Possible
¢ A large load inertia was stopped the deceleration time.
abruptly. o If the motor is rotated by external
force, reconsider how to use or
environment.
e Check the input voltage of the power
The internal voltage of the driver fell supply. )
25h 5 Undervoltage . Possible
voltag below 18 VDC. e Check the connection between the :
driver and the power supply.
e The sensor line in the motor cable was | e Check the connection between the
disconnected. Or the motor cable was driver and the motor.
come off. e Reconsider wirings and the like, and
28h 3 Sensor error o The driver failed to recognize the hall take measures to eliminate noise. Possible
signals due to noise. e The motor may be damaged. Contact
e The sensor of the motor is not operated | your nearest Oriental Motor sales
properly. office.
D load.
o A load exceeding the rated torque was ° ecrea§e aload . -,
) e Reconsider operating conditions
applied to the motor for 10 seconds or L
such as the acceleration time and
more. *] L
) . deceleration time.
e An operation was performed in a state o I the alarm is qenerated at a low
30h 2 Overload of connecting a motor and a driver 9 Possible
B g temperature, warm up.
which combination was not allowed. . .
) . o Check if the motor and driver
e An operation was performed in a TR
) combination is correct.
state where the motor power line was A S
. o Check if the motor power line is
disconnected. .
disconnected.
o Decrease a load.
e Reconsider operating conditions
such as the acceleration time and
The motor feedback speed was exceeded L .
31h 6 Overspeed 5200 r/min deceleration time. Possible
’ o If the motor is rotated by external
force, reconsider how to use or
environment.

*] The time until the overload alarm is generated can be changed using the "Overload alarm detection time" parameter.
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Number of
Alarm times . . Alarm
code PWR/ALM Alarm name Cause Remedial action reset
LED blinks
Execute either of the following
operations, and turn on the power
again.
o Execute "Restored to the factory
The data stored in the driver was setting" with the MEXEO2. Not
41h 8 EEPROM I - ;
error damaged. o Execute initialization via RS-485 possible
communication.
If the alarm is still generated, the driver
may be damaged. Contact your nearest
Oriental Motor sales office.
e The sensor line in the motor cable was
disconnected. Or the power supply e Check the connection between the
of the driver was turned on in a state driver and the motor.
42h 3 Sensor error at power-on | where the motor cable was come off. | ¢ The motor may be damaged. Contact | Possible
e The power supply was turned on in a your nearest Oriental Motor sales
state where the sensor of the motor is office.
not operated properly.
The power supply of the driver was
turned on in the following conditions.
. . o The "Prevention of operation at L .
Prevention of operation " Turn off the operation input signal )
46h 11 power-on alarm" parameter was set to . Possible
at power-on "Enable” before turning on the power supply.
o The operation input signal is in an ON
state.x2
e The EXT-ERROR input signal was turned
OFF. %3
"E | " i h heck th f the EXT-ERROR
6Eh 10 External stop o "External stop" was executed using the C ec| t e status of the O Possible
MEXEO2. input signal.
o "External stop" was executed via RS-
485 communication.
The number of consecutive generated e Check the connection between the
84h 12 RS-485 communication | RS-485 communication errors driver and the host controller . Possible
error reached the value set in the "RS-485 o Check the setting of RS-485
communication error alarm" parameter. communication.
The time set in the "RS-485
RS-485 communication communication timeout alarm Check the connection between the .
85h 12 : parameter has elapsed, and yet the . Possible
timeout o ) driver and the host controller.
communication could not be established
with the host controller.
Turn on the power again. If the alarm
. . is still generated, the driver may Not
FOh Lit CPU The CPU t ted ly. .
: error € s not operated properly be damaged. Contact your nearest possible

Oriental Motor sales office.

*2 When the operation input mode is 3-wire mode: Both the START/STOP input and the RUN/BRAKE input are in an ON state
When the operation input mode is 2-wire mode: Either of the FWD input or the REV input is in an ON state
*3 Itis always ON in a state where the EXT-ERROR input is not assigned.
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17 Information

The driver is equipped with a function to generate information output before an alarm is generated.
This function can be utilized for periodic maintenance of equipment by setting a suitable value in the parameter of each
information.

B Status when information is generated

® Information bit output

If information is generated, a bit output (INFO-x+ output) of the corresponding information is turned ON.

Each bit output of information can be assigned to direct output or remote output. Also, the output state can be
checked with the internal I/0O monitor and waveform monitor of the MEXEQ2, or the maintenance command via RS-485
communication.

® INFO output
If any of information is generated, the INFO output will be turned ON.

@ LED indicator
If information is generated, the PWR/ALM LED will blink twice in orange.

® Motor operation
The motor continues to operate during information unlike in the case of an alarm.

B Related parameters

A generation condition for some information can be adjusted by parameter setting.

Each information has a corresponding "INFO action" parameter. If the parameter is set to "INFO action is not applied,'
only the bit output of information is turned ON, and the INFO output and LED are not changed.

Also, by setting the "INFO auto clear" parameter, you can select whether the INFO output or the bit output of the
corresponding information is automatically turned OFF when the cause of information is cleared.

B Clear information

At the factory setting, the generated information will automatically be cleared if the release condition is satisfied
("Information auto clear" parameter: "Enable").

If the generated state is required to keep, set the "Information auto clear" parameter to "Disable."

Setting to "Disable" will continue the generated state of the information even if the release condition is satisfied.

17.1 Information history

Up to 16 generated information are saved in the RAM in order of the latest to oldest.

Information items stored as the information history are the information code, generation time, and contents of
information.

The information history stored can be read and cleared when one of the following items is performed.

e Read and clear the information history using the information monitor of the MEXEQ2.
e Read the information history by the monitor command via RS-485 communication.
e Clear the information history by the maintenance command via RS-485 communication.

e Information history will be cleared if the power supply of the driver is turned OFF because it is saved in the RAM.

e Clearing the information history cannot be executed in a state where the HMI input is OFF (non-active state).
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17.2

Information lists

bit Information

Information bit
output signal

Cause

Condition to reset and clear

The internal temperature of the driver
increased to the value set in the "Driver

The internal temperature of the driver

2 | Driver temperature INFO-DRVTMP . . fell below the value set in the "Driver
temperature information" parameter or . . o
. temperature information" parameter by 5°C.
higher.
The internal voltage of the driver increased | The internal voltage of the driver fell
4 | Overvoltage INFO-OVOLT | to the value set in the "Overvoltage below the value set in the "Overvoltage
information" parameter or higher. information" parameter by 0.5 V.
The internal voltage of the driver dropped | The internal voltage of the driver exceeded
5 | Undervoltage INFO-UVOLT | to the value set in the "Undervoltage the value set in the "Undervoltage
information" parameter or lower. information" parameter by 0.5 V.
The detected torque of the motor increased | The detected torque of the motor fell below
7 |Load INFO-LOAD to the value set in the "Load information” the value set in the "Load information”
parameter or larger. parameter.
The detected speed of the motor increased | The detected speed of the motor fell below
8 | Speed INFO-SPD to the value set in the "Speed information" | the value set in the "Speed information”
parameter or higher. parameter by 5 r/min.
Operation data settin There is an error in the combination of The data was set again so that the
9 er'::or 9 INFO-SET-E parameters set in the operation data. combination of parameters set in the
Setting method = p.22 operation data was correct.
Any of the following operations was
performed and caused a state of operation
prohibition. *.1 . . - Any of the following operations was
e The operation input signal is being .
" W o . performed, and the state of operation
ON when "I/O test" or "teaching/ .
L prohibition was released.
remote operation" of the MEXEO2 was L .
e The operation input signal was turned
completed. %2 OFF. 2
12 | Operation prohibited INFO-DRV o Configuration was executed in a state ’ . .
: . e The operation data setting method was
where the motor would immediately -
rotate by changing the assignment or the setagain.
< ; - . e The operation data number was changed
logic level setting of input terminals. ;
. . to an operation data number that the
o An operation of the operation data setting is correct
number, which setting method of 9 :
operation data was a state of abnormal
combination, was executed.
The number of consecutive RS-485
15 RS-485 communication INFO-NET-E communication errors reached the value RS-485 communication was performed
error set in the "RS-485 communication error properly.
information" parameter.
Any of the following operations was
performed, and the rotation amount was
brought within the setting range of the
"Rotation amount meter information"
Rotation amount The rotation amount inside the driver was parameter.
19 meters3 INFO-REV out of the range of the "Rotation amount o The "Rotation amount meter information"

meter information" parameter.

parameter was set again.

¢ "Clear rotation amount meter" was
executed with the MEXEQ2.

¢ "Clear rotation amount meter" was
executed via RS-485 communication.

*] The motor does not move if the driver is in a state of operation prohibition.
*2 A condition to turn the operation input signal ON varies depending on the setting of the "Operation input mode selection"

parameter.

*3 The rotation amount is reset when the power supply is turned off because it is saved in the RAM. It can also be reset with the
MEXEO2 or the maintenance command via RS-485 communication.
If a value in the "Rotation amount meter information" parameter is set so that the negative side is larger than the positive side or the
positive side is smaller than the negative side, the information will be a state of always being generated.
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Information bit

bit Information . Cause Condition to reset and clear
output signal

One of the following operations was

performed, and total rotation amount inside

the driver (tripmeter) fell below the value set
. . . in the "Tripmeter information" parameter.
Total rotation amount inside the driver o The "Trip meter information”p arameter
20 | Tripmeters4 INFO-TRIP (tripmeter) increased to the value set in the was setr;gain P
"Tripmeter information" parameter or more. ) ; .
P : lon"p e "Clear tripmeter" was executed with the
MEXEO2.
o "Clear tripmeter" was executed via RS-485
communication.
- . L The "Odometer information" parameter
The cumulative rotation amount inside the . P A .
driver (odometer) increased to the value set was set again, and the cumulative rotation
21 | Odometerx5 INFO-ODO . " . o amount inside the driver (odometer) fell
in the "Odometer information" parameter or . N
more below the value set in the "Odometer
’ information" parameter.

e The torque limiting value having set was

set again so that it was lower than the
. N value set in the "Torque limiting maximum
Torque limiting value The data exceeding the torque limiting value" parameter. d ’
24 q 9 INFO-TRQ-DE | value set in the "Torque limiting maximum p o o
setting error " . o The value set in the "Torque limiting
value" parameter is set. . .\

maximum value" parameter was set
again so that it was larger than the torque
limiting value having set.

o The rotation speed below the value set in
the "Speed upper limit" parameter was set
again. Or the rotation speed exceeding

Data larger than the rotation speed in the value set in the "Speed lower limit"
25 Rotation speed setting INFO-SPD-DE the "Speed upper limit" parameter or parameter was set again.
error smaller than that in the "Speed lower limit" | e The value exceeding the motor rotation
parameter is set. speed was set in the "Speed upper limit"
parameter again. Or the value below
the motor rotation speed was set in the
"Speed lower limit" parameter again.
. . . ) The "Main power supply time information"
A time period having supplied the power N pow upp'y imet . :
X . parameter was set again, and the time
to the main power supply of the driver eriod having supplied the power to the
26 | Main power supply time INFO-PTIME increased to the value set in the "Main p . 9 supp p
S o main power supply of the driver fell below
power supply time information" parameter ) g .
or more the value set in the "Main power supply time
’ information" parameter.
The "Main power supply count information"
The number of times to turn on the main parameter was set again, and the number
. power supply of the driver increased to the | of times to turn on the main power supply
27 | Main power count INFO-PCOUNT . R . R
P value set in the "Main power supply count | of the driver fell below the value set in the
information" parameter or more. "Main power supply count information"
parameter.
e "Teaching/remote operation" was e "Teaching/remote operation" was
executed. complete.
. i ¢ "Configuration" was executed. o "Configuration" was complete.
Operation start limit " s . " e
28 INFO-DSLMTD | e "Data writing" was executed with the e "Data writing" with the MEXEQ2 was
mode
MEXEO2. complete.
e "Restored to the factory setting" was o "Restored to the factory setting" was
executed. complete.
"I/0 test" was executed. "l/0 test" was complete.
29 | 1/0 test mode INFO-IOTEST |/ 35 ° s comp
¢ "Configuration" was executed. ¢ "Configuration" was complete.
A parameter that required "Configuration”
30 | Configuration request INFO-CFG was changed. "Configuration” was executed.
(Update timing: C)
A parameter that required to turn on the
31 | Power cycling request INFO-RBT driver power again was changed. The driver power was turned on again.

(Update timing: D)

*4 The tripmeter is saved in the non-volatile memory in the driver at intervals of one minute. If the power supply is turned off before
saving in the driver, the rotation amount for one minute is not applied.
*5 The odometer is saved in the non-volatile memory in the driver at intervals of one minute. If the power supply is turned off before
saving in the driver, the rotation amount for one minute is not applied.

151



Information

17.3

Information codes

The information codes represents the generation status of information in a 8-digit hexadecimal number (it is possible to
read in 32-bit via RS-485 communication). If multiple information items are generated, they are represented in the OR
value of the information code.

Example) When information items of the overvoltage and the driver temperature are generated
Information code of overvoltage: 0000 0010h
Information code of driver temperature: 0000 0004h
OR value of two information codes: 0000 0014h

Display in 32 bits

lnfocrg;a:ion bi: 031 bi: O27 bi: 023 bi: 01 9 bi: o1 5 bi: 01 1 b:) 7 btig 3 Information item

bit 28 bit24  bit 20 bit 16 bit 12 bit 8 bit 4 bit 1
00000004h 0000 0000 0000 0000 0000 0000 0000 0100 Driver temperature
00000010h 0000 0000 0000 0000 0000 0000 0001 0000 Overvoltage
00000020h 0000 0000 0000 0000 0000 0000 0010 0000 Undervoltage
00000080h 0000 0000 0000 0000 0000 0000 1000 0000 Load
00000100h 0000 0000 0000 0000 0000 0001 0000 0000 Speed
00000200h 0000 0000 0000 0000 0000 0010 0000 0000 Operation data setting error
00001000h 0000 0000 0000 0000 0001 0000 0000 0000 Operation prohibited
00008000h 0000 0000 0000 0000 1000 0000 0000 0000 RS-485 communication error
00080000h 0000 0000 0000 1000 0000 0000 0000 0000 Rotation amount meter
00100000h 0000 0000 0001 0000 0000 0000 0000 0000 Tripmeter
00200000h 0000 0000 0010 0000 0000 0000 0000 0000 Odometer
01000000h 0000 0001 0000 0000 0000 0000 0000 0000 Torque limiting value setting error
02000000h 0000 0010 0000 0000 0000 0000 0000 0000 Rotation speed setting error
04000000h 0000 0100 0000 0000 0000 0000 0000 0000 Main power supply time
08000000h 0000 1000 0000 0000 0000 0000 0000 0000 Main power supply count
10000000h 0001 0000 0000 0000 0000 0000 0000 0000 Operation start limit mode
20000000h 0010 0000 0000 0000 0000 0000 0000 0000 I/0 test mode
40000000h 0100 0000 0000 0000 0000 0000 0000 0000 Configuration request
80000000h 1000 0000 0000 0000 0000 0000 0000 0000 Power cycling request
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18 Specifications

Specifications

18.1 Specifications

Values in the rated torque, peak torque, rated rotation speed, and speed control range represent those in a state where
the gearhead is not combined. For details about the motor, refer to the operating manual of the motor. Check on the
Oriental Motor Website for the product specifications.

m15W
Driver BLH2D15-KR
Model
Motor BLHMO15
Rated output power (Continuous) 15W
Rated voltage 24VDC
Permissible voltage range -10to +10%
Power supply input
Rated input current 093 A
Maximum input current 23A

Rated torque

0.048 N-m (6.8 0z-in)

Peak torque

0.072 N-m (10.2 oz-in)

Rated rotation speed

3000 r/min

Speed control range

(80=) 100 to 3000 r/min

* Digital setting

m 30W
Driver BLH2D30-KR
Model
Motor BLHM230
Rated output power (Continuous) 30W
Rated voltage 24VDC
Permissible voltage range —10to +10%
Power supply input
Rated input current 1.9A
Maximum input current 41A

Rated torque

0.115N-m (16.3 0z-in)

Peak torque

0.173 N-m (24 oz-in)

Rated rotation speed

2500 r/min

Speed control range

(80%) 100 to 3000 r/min

* Digital setting

H 50w
Driver BLH2D50-KR
Model
Motor BLHMA450
Rated output power (Continuous) 50w
Rated voltage 24VDC
Permissible voltage range —10to +10%
Power supply input
Rated input current 29A
Maximum input current 54A

Rated torque

0.191 N-m (27 oz-in)

Peak torque

0.287 N-m (40 oz-in)

Rated rotation speed

2500 r/min

Speed control range

(80x) 100 to 3000 r/min

* Digital setting
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18.2 General specifications

18.3

Operating

Aot Driver: 0 to +50 °C [+32 to +122 °F] (non-freezing)
temperature
Ambient
o ) )
e 85% or less (non-condensing)
Altitude Up to 1000 m (3300 ft.) above sea level

Surrounding

No corrosive gas, dust.
Cannot be used in radioactive materials, magnetic field, vacuum or other special environment.

environment L (Details about the installation location are described on p.10.)
Not subject to continuous vibrations or excessive impact.
In conformance with JIS C 60068-2-6 "Sine-wave vibration test method"
- . Frequency range: 10 to 55 Hz
VLT Pulsating amplitude: 0.15 mm (0.006 in.)
Sweep direction: 3 directions (X, Y, Z)
Number of sweeps: 20 times
AL TEE Driver: =25 to +70 °C [-13 to +158 °F] (non-freezing)
temperature
Storage f
environment ﬁrr::sz; 85% or less (non-condensing)
Shipping
Altitude Up to 3000 m (10000 ft.) above sea level

environment

Surrounding
atmosphere

No corrosive gas, dust. water or oil.
Cannot be used in radioactive materials, magnetic field, vacuum or other special environment.

Degree of protection

IPOO

Dimensions
Mass: 46 g (1.62 oz.)

[Unit: mm (in.)]
72 (2.83) max.

6 (0.236)
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Installation of motor cable

27 (1.06) max.
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Regulations and standards

19 Regulations and standards

19.1 UL Standards, CSA Standards

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

Applicable Standards Certification body/Standards File No.

UL 62368-1
CSA C22.2 No.62368-1

UL/E208200

19.2 EU Directives

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

@ Low Voltage Directives

e This product is not subject to the coverage of the Low Voltage Directive because the input power supply voltage is
24VDC.

e When conforming the equipment incorporating this product to the Low Voltage Directive, connect the driver power
supply input to the DC power supply where the primary and secondary sides are provided with reinforced insulation.

e Install this product inside an enclosure because it is designed and manufactured to be incorporated in equipment.

e Degree of protection for driver: IPO0

® EMC Directive

This product has received EMC compliance under the conditions specified in "Example of installation and wiring" on
p.21.The final level of conformance of your mechanical equipment to the EMC Directive will vary depending on such
factors as the control system equipment used with the motor and driver, configuration of electrical parts, wiring, layout
and hazard level. It therefore must be verified through conducting EMC measures on your mechanical equipment.

Applicable standards

EN 55011 Group 1 Class A
EN 61000-6-4

EMS [EN 61000-6-2

EMI

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.

19.3 Republic of Korea, Radio Waves Act

KC Mark is affixed to this product under the Radio Waves Act, the republic of Korea.

19.4 RoHS Directive

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

o 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.

o Characteristics, specifications and dimensions are subject to change without notice.

o 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.

o Orientalmolor is a registered trademark or trademark of Oriental Motor Co., Ltd., in Japan and other countries.
Modbus is a registered trademark of Schneider Automation Inc.
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. 2019

Published in December 2020

- Please contact your nearest Oriental Motor office for further information.

ORIENTAL MOTOR U.S.A. CORP. ORIENTAL MOTOR ASIA PACIFIC PTE. LTD. INA ORIENTAL MOTOR CO., LTD.
Technical Support Tel:800-468-3982 Singapore Korea
8:30am EST to 5:00pm PST (M-F) Tel:1800-842-0280 Tel:080-777-2042
www.orientalmotor.com www.orientalmotor.com.sg www.inaom.co.kr
ORIENTAL MOTOR (EUROPA) GmbH ORIENTAL MOTOR (MALAYSIA) SDN. BHD. ORIENTAL MOTOR CO., LTD.
Schiessstral3e 44, 40549 Dusseldorf, Germany Tel:1800-806-161 4-8-1 Higashiueno, Taito-ku, Tokyo
Technical Su|:|>port TgI:OO 800/22 55 66 22 www.orientalmotor.com.my 110-8536 Japan
www.orientalmotor.de Tel:+81-3-6744-0361

ORIENTAL MOTOR (THAILAND) CO., LTD. h .
ORIENTAL MOTOR (UK) LTD. Tel:1800-888-881 www.orientalmotor.co.jp
Tel:+44-1256347090 www.orientalmotor.co.th
www.oriental-motor.co.uk ORIENTAL MOTOR (INDIA) PVT, LTD.
ORIENTAL MOTOR (FRANCE) SARL Tel:1800-120-1995 (For English)
Tel:+33-147 86 97 50 1800-121-4149 (For Hindi)
www.orientalmotor.fr www.orientalmotor.co.in
ORIENTAL MOTOR ITALIA s.r.l. TAIWAN ORIENTAL MOTOR CO., LTD.
Tel:+39-02-93906347 Tel:0800-060708
www.orientalmotor.it www.orientalmotor.com.tw

SHANGHAI ORIENTAL MOTOR CO., LTD.
Tel:400-820-6516
www.orientalmotor.com.cn
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