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eSafety Precautionse ~
(Read all precautions before using the equipment.)

Before designing your system, make sure to read the related manuals for your
products to ensure that you exercise appropriate caution with regards to safety.

Pay attention to the following precautions when training, so that you learn to use the
equipment correctly.

The Mitsubishi Electric general-purpose AC servo MELSERVO-J4 is used for this
training.

If the equipment in your actual environment is different, make sure to read the
specific manual for each of your devices, as operation methods differ depending on

the specific model of AC servos.

In this document, the safety instructions are classified into the rank of "WARNING"
or "CAUTION".

Indicates that incorrect handling may cause hazardous

conditions, resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous
A‘ Al ' I | O N conditions, resulting in medium or slight injury to personnel or

may cause physical damage.

Items marked with the |ACAUTION | symbol may even lead to serious consequences,

depending on the conditions.

Both instruction levels must be followed because they are important to personal safety.

[ Training precautions]

&WARNING

Do not touch the terminals when the power is on to prevent electric shock.

e Before opening the safety cover, either turn off the power or ensure that it is
absolutely safe to open the cover.

K e Do not put your hands into any moving parts. J




1. To prevent electric shock, note the following.

AWARNING

e Before wiring or inspection, turn off the power and wait for 15 minutes or more (20 minutes or more for converter unit)
until the charge lamp turns off. Then, confirm that the voltage between P+ and N- (between L+ and L- for converter
unit) is safe with a voltage tester and others. Otherwise, an electric shock may occur. In addition, always confirm
whether the charge lamp is off or not from the front of the servo amplifier (converter unit).

e Do not operate switches with wet hands. Otherwise, it may cause an electric shock.

2. To prevent fire, note the following.

ACAUTION

e When you use an MR-J4 multi-axis servo amplifier, connecting an encoder for wrong axis to the CN2A, CN2B, or
CN2C connector may cause a fire.

3. To prevent injury, note he following.

ACAUTION

e The servo amplifier (drive unit), converter unit heat sink, regenerative resistor, servo motor, etc. may become hot
while power is on or for some time after power-off. Take safety measures, e.g. provide covers, to avoid accidentally
touching the parts (cables, etc.) by hand.

4. Additional instructions
The following instructions should also be fully noted. Incorrect handling may cause a malfunction, injury, electric
shock, etc.

(1) Wiring

ACAUTION

e Wire the equipment correctly and securely. Otherwise, the servo motor may operate unexpectedly.

e To avoid a malfunction of the servo motor, connect the wires to the correct phase terminals (U/V/W) of the servo
amplifier (drive unit) and the servo motor.

e Connect the servo amplifier (drive unit) power output (U/V/W) to the servo motor power input (U/V/W) directly. Do not
connect a magnetic contactor and others between them. Otherwise, it may cause a malfunction.

Servo amplifier Servo amplifier
(drive unit) Servo motor (drive unit) Servo motor
U
Vv
w

e Configure a circuit to turn off EM2 or EM1 when the main circuit power supply is turned off to prevent an unexpected
restart of the servo amplifier (drive unit).




(2) Usage

ACAUTION

e Before resetting an alarm, make sure that the run signal of the servo amplifier (drive unit) is off in order to prevent a
sudden restart. Otherwise, it may cause an accident.
e Use the servo amplifier (drive unit) and converter unit with the specified servo motor.

(3) Corrective actions

ACAUTION

e Ensure safety by confirming the power off, etc. before performing corrective actions. Otherwise, it may cause an
accident.

e Ifitis assumed that a power failure or product malfunction may result in a hazardous situation, use a servo motor with
an electromagnetic brake or provide an external brake system for holding purpose to prevent such hazard.

e Configure an electromagnetic brake circuit which is interlocked with an external emergency stop switch.

Contacts must be opened when ALM (Malfunction)  Contacts must be opened with
or MBR (Electromagnetic brake interlock) turns off.  the emergency stop switch.

Servo motor \4 /
RA
/—<

24V DC

e When an alarm occurs, eliminate its cause, ensure safety, and deactivate the alarm to restart operation.
e Provide an adequate protection to prevent unexpected restart after an instantaneous power failure.

Note on the icon

This icon indicates useful tips for using (selecting) an AC servo.
Point




Introduction

This document covers some fundamentals of AC servos that first-time users of AC servos should know.

This document was created on the premise that the MELSERVO-J4 series training device, a Mitsubishi Electric general-
purpose AC servo, would be used.

Before wiring your AC servo, make sure to read the related manuals for your products to ensure that you exercise appropriate

caution with regards to safety.

®© The following table lists the related manuals:

Manual title Manual number Description
AC Servo School Text Contains an excerpt of an overview of AC
SH-030146ENG
AC Servo Practice Course (MELSERVO-J4) Servos.

Contains fundamentals of AC servos

SERVO AMPLIFIER INSTRUCTION MANUAL | SH(NA)030107ENG
(MR-J4- A _(-RJ) and MR-J4-03A6(-RJ)).

MELSERVO-J4 Servo amplifier INSTRUCTION

SH(NA)030109ENG | Contains an excerpt of troubleshooting topics.
MANUAL (TROUBLE SHOOTING)

f Trademarks \
* Microsoft, Windows, Windows Me, Windows NT, Windows 2000, Windows XP, Windows Vista, Windows 7,

Windows 8, Windows 8.1, Windows 10, Internet Explorer, ActiveX, Outlook, Excel, and Visio are registered
trademarks or trademarks of Microsoft Corporation in the United States and other countries.

» Ethernet is a trademark of Xerox Corporation in the United States.

+ MODBUS is a registered trademark of Schneider Electric SA.

» Other company names or product names in this document are trademarks or registered trademarks of their respective
companies.

This manual does not confer industrial property rights or rights of any other kind, nor does it confer any patent licenses.

Mitsubishi Electric Corporation shall not be held responsible for any problems involving industrial property rights,

which may occur as a result of using the content described in this manual.

© 2018 MITSUBISHI ELECTRIC CORPORATION
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CHAPTER 1
FUNDAMENTALS OF AC SERVOS




11 What is an AC Servo?

The word "servo" in the AC servo is derived from a Latin word, "Servus", which means complying with commands
faithfully and working loyally. Based on this, a device that works exactly as commanded is called a "servo".
Also, "AC" means an alternating current power supply, and therefore an "AC servo" controls AC motors working
on an alternating current power supply.

AC servos enable an object to be moved to, or stopped at, an exact specified position, the speed of movement to
be changed quickly, and the object to be moved with more or less force applied, in accordance with conditions.

Many production sites are currently trying to improve quality by installing machinery and automating processes.
High-precision control through AC servos is crucial for future manufacturing.
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1.2 The Role of AC Servos:
Three Types of Control

AC servos provide the following three types of control:
- Position control
- Speed control

- Torque control

Using these types of control, AC servos can move objects to specified positions at specified speeds and levels
of torque.

1.21 Position control

Position control is the control mode that stops an object at the desired position while controlling the motor speed.
Position control is used in vertical conveyance equipment and other applications.

With AC servo

_

)
il |
[

i B

i
I8

Enables accurate object transport to specific locations
or positions.

Without AC servo |

Objects not transported to specific locations or positions,
resulting in mediocre storage ability.
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1.2.2 Speed control

Speed control is the control mode that controls the motor's rotational speed.

Speed controlis used, forexample, in devices known as spin coaters, which are used to manufacture semiconductor
circuits.

A spin coater drips a solution (photoresist) onto a flat substrate (wafer) and spreads the solution evenly and thinly
using centrifugal force.

The AC servo can rotate the substrate stably at speeds suitable for the applicable device, enabling precise
processing.

Substrate (wafer)

= ‘,asﬁ'
e Proper speed
With AC servo P P a}

The photoresist is spread evenly.

e Too fast £ .—’f e Too slow

Without AC servo

The photoresist splatters off of the substrate. The photoresist is not spread evenly.
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1.2.3 Torque control

Torque control is the control mode that controls the motor's torque.
Torque is the force that rotates a shaft, and torque control is used in industrial printers and other applications.

With torque control, an industrial printer can stretch paper evenly and control it so that the printing surface does

not get wrinkled or slacken.

With AC servo

Without AC servo

The paper cannot be pulled evenly, resulting in
wrinkles, sagging, or both.
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CHAPTER 2

THE PRINCIPLES AND
CONFIGURATION OF THE 2
AC SERVO




21 Device Configuration

An "AC servo" consists of two devices: the "servo amplifier", which is the control unit, and the "servo motor", the
drive and detection unit. Just these two devices, however, are not enough for the AC servo to operate. It can work
only when a "controller", a command unit, is used in addition to the above.

* Some AC servos can operate without a controller, but rather with the amplifier and motor alone.

Command unit | Controller

(1) The controller issues a command to the servo amplifier.

Command
AC servo
Control unit | Servo amplifier Drive and detection unit | Servo motor
(2) After receiving the command, the servo amplifier sends it (3) The servo motor works according to
to the servo motor. the command from the servo amplifier.
“|||Illll| Power supply llu.,,.'
]

ot

Feeaback

(4) The servo motor detects the current position through an encoder
(detector) and conveys it to the servo ampilifier.
The servo amplifier compares the command value with the current
value detected, and issues a command so that any errors between
them will be minimized.
* This is called "feedback control".
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2.2 Types of Servo Motors

Servo motors can be divided into the following three types:
- Rotary servo motor
- Linear servo motor

- Direct drive motor

Select the type of the servo motor based on the specifications of the device into which the AC servo will be
2y incorporated. 2

- Rotary servo motor

It looks like a conventional motor. An encoder for position detection is equipped behind the shaft.
* In this learning material, a rotary servo motor is used.

- Linear servo motor

It has the shape of a rotary servo motor that was developed into a plane. The mover moves over a stator.

- Direct drive motor

It looks similar to the rotary motor. The axis is hollow.
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2.3 The Structure of the Servo Motor

This section describes the structure of the servo motor, using the rotary servo motor as an example.

[Servo motor exploded view] Encoder

(detector)
Stator I

A servo motor is made up mainly of three parts: stator, rotor, and encoder.

Rotor

- Stator

This acts as the base. Wire is wrapped around the core to provide the force needed to rotate the rotor.

- Rotor
This is a rotational shaft. It uses a permanent magnet. It is connected to the encoder.

- Encoder (detector)
This is used to read the motor position and other values. It is a sensor that detects and converts rotation angles
into electric signals and then outputs the signals.

Use care when handling the encoder, because it has a glass disk and electric components.
Point
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2.4 Brakes

AC servos have three brakes to stop the movement of a motor.
- Dynamic brake
- Electromagnetic brake

- Regenerative brake

Use combinations of different brake types together or use the different brakes separately depending on the
elils application for safe use of the AC servo. 2

Controlling brake

Dynamic brake

Holding brake
Electromagnetic
brake

Controlling brake
Regenerative

brake

- Dynamic brake
This brake is used to quickly stop the servo motor when a power outage or servo amplifier failure occurs.

This brake cannot keep the motor in the stopped position.
Zeliis To do so, use the servo motor with the electromagnetic brake, which can maintain the position.

- Electromagnetic brake
This brake is used to maintain the mechanical position of the motor upon power outages or emergency stops.

. The electromagnetic brake is for keeping the servo motor stopped and cannot decelerate the motor.

2l Some servo motors are equipped with an electromagnetic brake, while others are not. Adding an electromagnetic
brake to a servo motor afterward is not possible.
You need to select a servo motor based on the device you use.

- Regenerative brake
When the motor is decelerated, this brake is used to convert the excess rotational energy into electrical energy,
flow it back into the servo amplifier, and reuse it. It can also be used with different shafts as driving energy,
helping save the energy used by the device.
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2.5 Differences between AC Servos and

Inverters

An "AC servo" can provide three types of control: position, speed, and torque control. However, an "inverter" can
also provide speed control to drive a motor. (See Satellite Training Series Part 2.)
The AC servo and the inverter differ in terms of control purposes and functions.

. Select an AC servo or inverter that fits the operating pattern of the device to be implemented and other conditions.
Point

What is compared

(General-purpose) AC servo

(General-purpose) Inverter

Control application

Used in applications that require high-
speed and high-precision control over
transitions.

Used to control relatively lenient,
steady states.

Control modes

Used for the position control, speed
control, and torque control modes.

Basically targets the speed control
mode.

Motor

Specified and limited, as a general
rule, by the combination with the servo
amplifier.

Uses a general-purpose (induction)
motor.

Operation with multiple motors

Fundamentally, one servo amplifier
drives only one servo motor.

One inverter can drive multiple
general-purpose motors. (In V/F control
mode)

Price

(Relatively) High-priced

(Relatively) Low-priced

Responsiveness (the higher the better)

High. Around 200 to 15000 rad/s

Low. 100 rad/s or lower

Whether the shaft position can be
maintained

Possible (The servo lock mechanism
comes standard.)

Not possible

Start/stop frequency
(Number of times the machine can be
started/stopped)

Around 20 to 600 rpm

Around 20 rpm or lower.

Rate of change in speed

Low. Changes in load and other factors
can be canceled out because speed
feedback is available.

High. Changes in load and other
factors affect the rate because no
speed feedback is available.

Range of continuous operation
(Continuous operation at 100% load)

Wide. Around 1:1000 to 1:5000

Narrow. Around 1:10

Maximum torque (Rated torque ratio)

Around 300%

Around 150%

Output

Around 10 W to 60 kW

Around 100 W to 300 kW
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2.6 Servo Lock

A "servo lock" is the state in which the servo motor maintains control over the position of an object, so that the
object does not move from the stopped position.

This feature enables the motor to control the object's return to the stopped position, even when an external force
changes the position of it.

The servo lock feature allows for precise positional adjustment.

With servo lock

¥

gi'
i The servo motor tries to return the workpiece

that has been moved by an external force back into position.

¥

¥

Without servo lock

An external force applied to the workpiece
moves it out of position.
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CHAPTER 3
SERVO CONTROL IN DETAIL




3.1 Configuration of the Learning Machines

Now that you have learned about the basics, you will now operate the AC servo.
In this training series, you will use the devices shown in the following table and figure:

Mitsubishi Electric servo amplifier

MELSERVO-J4 Type A

Mitsubishi Electric programmable controller

iQ-R Series

Display screen GT2708

Servo mechanism

Ball screw (driving part of the servo mechanism)

Power supply

MELSERVO-J4

GT2708

USB

MR Configurator2

e A Servo Servo
i amplifier ~ PLC PLC  amplifier
side  positioning positioning  side
Ethernet LSN FLS DOG RLS LSP

Pulse train

B Wworkpiece

Ball screw

Encoder cable

Emergency stop button

MELSEC iQ-R

Main base unit: R35B
Power supply module: R61P
CPU module: R0O4CPU
Positioning module: RD75P2

Origin
(Home position)
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3.1.1 Before starting: Backup operation

If the device you are using already contains data, creating a backup allows you to restore the device to its initial

state when a failure occurs.
* If the device you are using does not contain any data, you can start configuration as is.

@ Connect a USB cable between the servo
amplifier and a PC (MR Configurator2).
Turn on the power to the servo amplifier.

® When you see "Do you want to create a
project by reading the parameters from the
Servo amp"ﬁer?"’ click [YeS]. @ Do you want create a project by reading the parameters from the servo

{i vqu__JJ[__mo__J

MELSOFT MR Configurator?

® Name your project and save it anywhere R EEEEEEEES—S—————————
{
ou want.
y Savei'n:! J Backp E] o2 o
Name = Date modified Type

o

e

No items match your search.
Recent Places

Desktop
=
Libraries
LY
Computer
Network: (gl il | B
File name: backup 3 L save |
Save astype: MR2 Project Flles{"mrc2) 3 Cancel

Title: |

= Switch the window by diding this button
[&E&ﬂ!&%.l when you want to use workspace format project.
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3.2 MR Configurator2 System Settings

3.21 What is MR Configurator2?

MR Configurator2 is software that provides support from startup to maintenance of a servo amplifier.

Using your PC, you can easily perform parameter settings, monitor display, diagnosis, test mode, and servo
adjustments. With its servo assistant function, even beginners can operate the amplifier most appropriately
following the operating procedures.

3.2.2 MR Configurator2 screen configuration

Main frame configuration
The main frame has the following screen configuration:

e Screenshot

(1 ) g MELSCFT MR Configurator Mew praject - [Parameter Setiing] == )
(2) i Froject View File  Parameter SettingZ) Farameter Safety  Positioning-dats  Monitor  Disgnosis  TestMode  Adiustment  Tools  Window  Help _—
IE Parameter Setting X 4 b =
Hew project (] axist k] < Read [E)] SetTo Default FoVerify 07 Parameter Copy [ Parameter Block
E%Axlsl:MR—J4zA {-~J) Standard ;ﬁG’P:ﬂ[ ES;VE Az
Parameter Function display 3l
%PumtTable T Operation mode C 5 B (sclect=d Ttems wirite || axiswiring |
e 2l EF-Common ontrol mode; il er output pulse!
B e e
cEm Fpelirds :’;22::2:2 Position cantral mads [w] | [Advance Aphase s07by oW | [ Phas= Setting
HERE Mumber of encoder output pulse
(4) P Ratation drecton(?FoL) ’ 000 | puse
Drive recorder Rotation direction selection
(5)—> Ehenenl pary cew dr during fid, pls. input, €W dir. during rev, pls, input [ [
;:::;;D:;‘;m Tarque mitTLP, TLN, TLZ)
i Bervo Assistant 7% Torque contral s Foruiard ratation tarque [mit % (0,0-100.0)
(6)_> e el —~ Speed setting {Speed/torque contral) Fieverse ratation torque (it | 1000 ] % (1,010, 0)
[pmcnii o] s Ser‘é:?“me"ts Trterral toraue it 2 % (0, 0-1000, )
L{/}EEND Startup Procedure ztt:ﬂiiﬂn Zero speed(ZSP) :
= Fitter 2 Zero speed W
stept {00 e Filter 3
o Vibration confral
st One-touch tuning
fep Maching 3ain changing
Step 1: Amplifier Setting £} Positioning |
i
Step 2; Test Run Indexer
Home: position return
Step 2; Servo Adjustments 'D‘g‘:a‘s'iio
Extension 5
Maintenance of the > Sralag et -
Servo Amplifier Parts 4
(7) % T P e R e =
If a Problem Qceurs CONTROL MODE =
=
Select the contral mode of serva amplifier.
Alsa, select confrol loap of serva amplifier and max. forgue of HE-KP motar. (Only for MR-J3-A)
2\ =
(8) Ready | [5tation 00] MR-14-8 (-R1) Standard Servo amplfier connection; LSE [ova [car [mim [scRL g
e Components
No. ltem Display or setting contents
(1) [Title bar Displays the name of the project and more.
(2) |Menu bar Displays the menu for performing each function.
(3) |Tool bar Displays the tool buttons for performing each function.
@) Work window Acts as a main screen for parameter setting, monitoring, adjustment, and more.
Docking windows Supports tasks that are done in the work window.
(5) Project window Displays the contents of the project in tree format.
(6) Servo assistant Provides guidance from starting a function to operating it.
(7) Docking help Displays what the parameter is.
(8) |Status bar Displays information about the project you are editing.
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3.2.3 Creating a new project

In this training series, you will use an AC servo with no data.
You will use the software version 1.60N.

@ On your PC, start MR Configurator2.
In the Windows® Start menu, select
[MELSOFT] — [MR Configurator2] —

[MR Configurator2]. & Windows Update

<4 KPS Viewer

| Accessories

| Bandicam

) Games

0 Jasc Software

. Maintenance

A\ MELSOFT )
L CW Configurator
L) e-Manual Viewer
. GT Works3
b GXWorks2
L1 GX Works3
.\ Logging Function
. MELSOFT iQ Works
4 MR ConfiguratorZ]

T INSTALLATION GUIDE

] <1] MR Configurator2 ]

<1] MR-J4(W)-B Change mode

Windows Media Player

CAP-PLC
Documents
Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support
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® In [Project], click [New Project].

[Standard] for [Operation mode].

amplifier connection USB].

© Click the [OK] button.

| Delete...
Read Other Format 3
Write Other Format 3
System Setting...

Print Preview
Print... Cirl+P
Exdt MR Confizrator2  Alt+F4

Select [MR-J4-A(-RJ)] for [Model] and

Under [Connection setting], select [Servo

New Project Select 3

Medel IMR-14-4 (R) .
Operation mode Standard =
| [Maudt-anc. unification | v |
Station oo >
Opfion unit | No Connection @
=

(%) Servo amplifier connection USE

_ Servo amplifier connection RS-422 (RS-232C)
Com. speed |ALJTO b
Fort Ho. [wre v

Search com, speed/port Mo. automaticslly

ETIE la=t-used project will be opened
the application is restarted
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3.2.4 Parameter setting

@ From the menu bar, select [Parameter] and
click [Parameter Setting].

® Click [Basic].

Extension 2 T T

Alarm satting Position control mode

Tough dve | — T

Drive recorder Reotaton drecton("POL)
Component parts Potaton drecton sslection
Positon contrel | oW dr. during find,
Spesd conrel LK tato fd pl
Torgue conérol

® From [Control mode selection], select
[Position control mode].

@ From [Rotation direction selection], select
[CCW dir. during fwd pls. input, CW dir.
during rev. pls. input].

CWw, CCW
{
Counter- Clockwise
clockwise )
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Click [Extension 2].

From [Forced stop deceleration function
selection], select [Forced stop decel.
function is enabled (Use EM2)].

@ Click [Digital I/0].

© Under [Input signal auto ON sel ], click
[Auto ON Assigment].

© Inthe [Auto ON Setting] screen that opens,
enable [SON].

SON

SON ="Servo On"

The "Servo On" signal is used to enable
the main circuit. The signal must be turned
on before operation. By doing so, the servo
lock state will be enabled.

THHL

REEBRENZYY

o] (oman
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3.2.5 Writing to the servo amplifier

@ From the menu bar, select [Parameter] —
[Parameter Setting] and then click [Axis
Writing].

® In the dialog box that appears, as shown to
the right, click [Yes].

® In the dialog box that appears, as shown to
the right, click [Yes].

@ After the writing is complete, in the dialog
box that appears, as shown to the right,
click [OK].

You have now completed the configuration
of the servo amplifier before operation.

Fooeng pracess pel. when LSPASH 5g. 5 OFF

- ‘Surkden stop (ome postn erase) =
s sl Deatied )
= ferve aduateeris. |
s Seincton o base YA SRR
e Cperation selecten dring RE5 sl o
po 2 Raoe ot wmiched o =l

MELSOFT MR Configurator2

i The servo status is servo on. Do you want to write?

(§ )

The servo on axis: Axisl

“_Yes_[_”r No_ |

f MELSOF T MR ConfiguratorZ

Writing is completed, Please switch the power supply of the servo
amplifier off and on again.

Need to switch power on again: Axisl @

——

_‘.L

Changes to the configuration of the servo amplifier take effect when you turn it off and then on again after writing.
Point
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3.3 Test Mode

3.3.1 Before using test mode

Check that the servo amplifier and servo motor operate properly.

Check that the servo motor rotates properly before connecting it to a device.
Testing the motor while it is linked with the device may cause an unexpected
AWAR N | N G movement, possibly leading to a serious accident due to a malfunction.
Therefore, check first that the motor can operate properly without linking with

a device such as a ball screw.

3.3.2 JOG operation

After the check in the previous subsection is complete, connect the servo motor to the ball screw and start test
mode.

@ From the menu bar, select [Test Mode] and
then [JOG Mode].

1O device sel. Input signal auto ON sel.

i [_Dewcesetsng |  [AutoONassgnment]
Tough drive.
Drive recorder

Component parts Input fiter("DIF)

® In the dialog box that appears, as shown to

the right, click [OK]. | MELSOFT MR Configurator2

Once you start test mode, normal operation by external input signal will
be invalid.

©® In the dialog box that appears, as shown to
the right, click [OK].

['MELSOFT MR ConfiguratorZ

: i Tum on the checkbox "LSP, LSN auto ON" when not use external

signals LSP and LSN. @
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@ The [JOG Mode] screen appears.
Enter the following values:
[Motor speed]: 200
[Accel./decel. time constant]: 1000

JOG Mode

Set as follows:

_J (=] s ¥ Motor speed: 200
Setting o i
Motor speed ‘ % rfmin
(1-6500)
Accel. jdecel. time \ 1000 (| ms
(0-50000)
[Jise, LSN auto ON
[ 8] Forward ccw | I [ Reverse cw ] B (]

Forced Stop

[¥] Rotation only while the CCW or CW button is being pushed

The SHIFT key can be used for forced stop.

Motor speed/Accel./decel. time constant

motor.
[ms]: 1/1000 second

Rotational speed

200 r/min

==

These items set the rotational speed of the servo motor.

[200 r/min]: This means that the motor rotates 200 times per minute.

0 r/min Time
—> —>
1000 ms 1000 ms
=1 second =1 second

[r/min]: rotation per minute: This unit represents how many times the motor rotates per minute.

[Accel./decel. time constant]: This indicates how long it takes to reach the set speed value and to stop the

[1000 ms]: It means that it takes 1000 ms, or 1 second, for the motor to reach the set speed of 200 r/min.
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@© Select the [LSP, LSN auto ON] check box.

LSP, LSN

LSP = Forward stroke end
LSN = Reverse stroke end

ON: State for normal operation
OFF: In this state, operation stops when the
limit is reached.

When [LSP, LSN auto ON] is enabled, the
operation can continue even when the limit

is exceeded.

JOG Mode

(B

Reverse CW | .E—'i:

[¥] Rotation onkby while the CCW or CW button is being pushed

©® Click [Forward CCW].

@ n the dialog box that appears, as shown to
the right, click [OK].

The SHIFT key can be used for forced stop.

JOG Mode

(1-6500)

1000 (&5 ms

(0-50000)

M| Forced Stop

[¥] Rotation only whie the CCW or CW button is being pushed

The SHIFT key can be used for forced stop.

"MELSOFT MR Configurator?
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©® Hold [Forward CCW].
Check that the ball screw rotates.

© Hold [Reverse CW].
Check that the ball screw counter-rotates.

* If [Rotation only while the CCW or CW
button is being pushed] is selected, the
screw rotates only while you hold [Forward
CCW] or [Reverse CW].

@ Move the moving part of the ball screw to
point A.

Select [Test Mode] and then [JOG Mode].
[Motor speed]: 200
[Accel./decel. time constant]: 1000

@ Hold [Forward CCW] or [Reverse CW] to
adjust the moving part, so that it can get
closer to point A.

If the limit specified in [LSP] or [LSN] is
exceeded, the servo motor stops and the
error screen appears.

After the servo motor stops, it no longer
moves, even if you hold [Forward CCW] or
[Reverse CW].

Turn the power off and on again, and
specify the values for [Motor speed] and
[Accel./decel. time constant] one more time.
Move the moving part in the opposite
direction of the previous operation.

Set mechanical limits to ensure safety.

JOG Mode

Motor speed | 200 %’ rfmin
(1-6900)

Accel. /decel. Bime constant 1000 & ms
(0-50000)

< Hold down! v Hold down!
Beaf00 K%

lmg]u_ﬁﬂmmcw ‘I\I s

[¥] Rotation only while the CCW or CW button is being pushed

M| Forced Stop

The SHIFT key can be used for forced stop.

TestMode | Adjustment
Podd&'lg Mode...
Motor 4ess Operation...
DO Forced Output...
Program Operation...
Single-step Feed. ..

H Test Mode Information...

| Set To Default Verif 1

Input signal auto ON ¢

JOG Mode

Setting
Motor speed [ = cuin
(2-6900)
Accel, [decel. tme [ 1000 | ms
(0-50000)
« Hold down!
[lise, 1SN auto O V" 1
N\
[@F«mﬂ(’.‘m I @REVEI;&ECW " -;‘—i:: M| Forced Stop
[¥] Rotation oniy while the CCW or CW button is being pushed
The SHIFT key can be used for forced stop.
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3.3.3 Positioning mode

Use the positioning mode.

@ Make sure that the moving part has halted
and is close to point A, and then perform
the following steps:

Select [Test Mode] and then [Positioning
Mode].

® In the dialog box that appears, as shown to
the right, click [OK].

©® In the [Move Distance Unit Selection]
screen that appears, select [Command
pulse unit (Electronic gear valid)].

@ Click [OK].

T ——

Z) Parameter Safety Positoningdata Monitor Diagnosis | TestMode g
l Posifioning Mode. ..

M dess Operation. ..
DO Forced Output...
Program Operation. .,
Single-step Feed...

Test Mode Information...

Input signal auto ON st

=

Input filter (*DIF)

'MELSOFT MR ConfiguratorZ |

Once you start test mode, normal operation by edemal input signal will

==

Move Distance Unit Selection

Select the move distance unit for mho@

(@Cmmand pulse unit (Electronic gear @

() Encoder pulse unn@ gear invalid)
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© The [Positioning Mode] screen appears.
In [Motor speed] and [Accel./decel. time
constant], enter the same numbers as the
values previously entered again.
[Motor speed]: 200
[Accel./decel. time constant]: 1000

® In [Move distance], type 4194304.

Move distance

Move distance literally means the amount
of movement.

In positioning control, enter the actual
distance to move.

@ Select the [LSP, LSN auto ON] check box.

©® Click [Reverse CW].

© In the dialog box that appears, as shown to
the right, click [OK].

 (1-6900)

1000 2| ms
(0-50000)
4194304 (£ pulse
0-2147483647)

(Emd, pulse urvt)

Ol ishasmon

[[]2 phase sgnal movement
Iiwunmm
ole

valid)

O Encader puk

|ﬁwm| ] [BReverse W) W
1l paee

Set as follows:

Motor speed: 200

The SHIFT kery can be used for forced stop.,

The SHIFT key can be used for forced stop,

HOT.

Motoe spead I |
(1-6900)

([0-50000)
iy [ s e
(0-2147483547)
[Flise, i atn on
]2 phase signal movement

Mave dstance unit
®e

(O Encoder pulse unit (Bectronic gesr

1l paee

The SHIFT kery can be used for forced stop.,




@ Click [Reverse CW] again.

The ball screw moves slightly.

This means that a command from the
servo amplifier caused the screw to move
4194304 pulses in the [Reverse CW]
direction.

The SHIFT key can be used for forced stap.

@ Configure the electronic gear setting.
Select [Parameter Setting] and then
[Position control].

@ Click [Electronic Gear].

Lt st [t [elimiom

Praston command acrel Hecel. trme coratint{ BOP1, PET)
Saenon s el M mathad peeinon

o e il
el | AL J ]
Weraton cortol
Ore-anut Lrng
Gan crangng
= Psorig I

The [Electronic Gear Setting] dialog box e
appears. ekt g s

{E) Bectronic pear
OMo. of amd., irpuit pulses per revohision (FER)

O st

Electronc gear mumerater | 1 (1E7TINS

Electronc gaar dancmnator = 1| rs7rras)

Mo, of emd. reveiaton 4194304 | pusefrev

Upper speed bmt L S— i

"Use naange it vt e et
) o ]
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Motor encoder resolution

The number of pulses generated for one revolution is called a resolution, which is represented in units of pulses per

revolution ([pulse/rev]).

A servo amplifier can generate signals on a per pulse basis.
For example, a resolution of 1000 pulse/rev means that a single revolution of the motor, or 360°, is divided by 1000.

This implies that the motor can move an object 0.36° per pulse.

The second hand of a clock completes one revolution in 60 seconds, meaning that 360° is divided into 60 pieces and

the hand moves 6° every second.

Mitsubishi Electric MELSERVO-J4 has a motor encoder resolution of 4194304 pulse/rev.
It can therefore divide 360° into 4194304 pieces and control invisibly fine movements of 0.00008583068° per pulse.

MELSERVO-J4 Servo amplifier (with 1000 pulse/rev)
1 pulse = 0.00008583068° 1 pulse = 0.36°

@® Select [No. of cmd. input pulses per

) ) ) « Click!
revolution], instead of [Electronic gear]. [ — " 13
Eectronic
(@re: of cnt. et s e revoston 07201
Ona de (262144{ouise frev] Moter reg
@ In [No. of cmd. input pulses per revolution], ° » Setasfolows: 14
type [10000] ‘Ho. of cn. puises per revolstion = No. of cmd. nput puises per No. of cmd. input pulses
per revolution: 10000
You can now rotate the motor one revolution Motor sncoder ressston [ mﬂ:..dum._|
th 10000 | | No. of cmd. input puises pes revolution (FER) | 30000 | (2000-1000000}
with [ ] pulses. i | g
Elecyanc genr dercmnaiar [ | sz
o, of md, pubses per revokstion - 10000 | puisefrev
Upper speed it I 000 rjmn
;v ansond s Teini v
Trputfroquency Mpudse s or less
=) [Ce=]
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@ Perform a write operation.
Click [Axis Writing].

. Ot CO,
e of commard Fas pses e revokiton
Towgh i 2
e P by (Pt
Spwed corwsl 0 | e p-2000) ol o Pt sistn | P rot Rev. oL pe.
1 ] beom -
2 Pulsn tran S plecton | tHpuse)s o s i
e ol S omton commmar sooe decel. e conwant( DS ST L
'.'b-“'i " Primary deiny = Multpicaton rumeratsr 2 TS
1 Fawior cormard el Kece. e coralart Multicasn numaratss 3 [-47Ts
P 3 L 9 s paann Mutpicason rumerster 4 [T
e e

@ In the dialog box that appears, as shown to
the right, click [Yes]. AELSOFT MR ConfiguratorZ

@ Execute writing. Continue?

| l Yes ] “ Mo I

@ After the writing is completed, in the dialog
box that appears saying that the servo
amplifier should be turned off and on again,

| MELSOFT MR Configtirator?

Writing is completed. Please switch the power supply of the servo

click [OK] amplifier off and on again.
When the power is turned off and on again, Need to switch power on again: Axisl
the written settings take effect. @

@ Go back to the [Positioning Mode] screen.
In [Move distance], type 10000.

Motor spesd _m?% b Set as follows:
P T Move distance: 10000 18
Move distance:
I (nd, s ) e
B, s on e
Oz B ks the sgng function ved
Move distance unit
ik vale) Operating status: I Stop
O Encoder vald) Operation count: tmes

Il 2aee

The SHIFT key can be used for forced stop.
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@ Click [Reverse CW].

@ In the dialog box that appears, as shown to
the right, click [OK].

@ Click [Reverse CW].

You can see the ball screw turn once in the
direction of [Reverse CW].

This ball screw travels 5 mm per revolution
of the motor and therefore moved 5 mm in

the [Reverse CW] direction.

Motar speed.

Accel. fdecel,
tiene constant

Maove distance.
(. puise urit)

Fisr, 1 s on

Oz sonel riske
Move distance unit
(3} Command puise unit (Bectronic gear Operating status:
O Encoder ki) Operation count:

LMMEI |Emﬂ | | B= ] Forced Stop
11 peuse

The SHIFT key can be used for forced stop.

MELSOFT MR ConfiguratorZ

A Make sure that the opegation is stopped.

Move distance
{Emd, pulse unit)

[P, isham on

[z phase sgnal movement
Mave distance unit

®c cede vak) Opeatngstatus: | E5)

O Encoder rnvalid) Opesation count: ¥
(Browsconn | [Brswecwn B 8 Forend stop

I} 7ause

The SHIFT ey can be usead for forced stop.
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3.4 Programs

The DVD for this training material contains sample programs for positioning operations, which are demonstrated
in the 3.3 Position Control video for this material.

It contains programs for MELSEC iQ-R, iQ-F, Q, L, and F Series. Use the program that is compatible with your
model.

* See the manuals of each programmable controller for how to write the program.

Model configuration for the sample programs

Series Model configuration Sample program

iQ-R - R35B (Main base unit) - Sample program_iQ-R.gx3
- R61P (Power supply module)
- RO4CPU (CPU module)

- RD75D2 (Positioning module)

iQ-F* - FX5U-32MT/ES (CPU module) - Sample program_FX5U.gx3

Q - Q33B (Main base unit) - Sample program_Q.gxw
- Q62P (Power supply module)
- Q03UDVCPU (CPU module)
- QD75D1N (Positioning module)

L - L61P (Power supply module) - Sample program_L.gxw
- LO2CPU (CPU module)
- LD75D1 (Positioning module)

F* - FX3u-32MT/ES (Main unit) - Sample program_FX3U.gxw

*iQ-F and F Series use built-in positioning functions.
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e iQ-R
(1) Program
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(2) Module parameters
Changes from the initial values are as follows:

Basic parameter Axis 1 Unit
Unit setting 0: mm
No. of pulses per rotation (16 bits) 10000 pulse
Movement amount per rotation (16 bits) 5000 um
No. of pulses per rotation (32 bits) 4194304 pulse
Movement amount per rotation (32 bits) 5000 pm
Basic parameter 2 Axis 1 Unit
Speed limit value 75000 mm/min
Acceleration time 0 100 ms
Deceleration time 0 100 ms
Detailed parameter 1 Axis 1 Unit
Command in-position width 10 um
Detailed parameter 2 Axis 1 Unit
JOG speed limit value 5000 mm/min
Allowable circular interpolation error width 10 um
OPR basic parameter Axis 1 Unit
OPR direction 1: Negative direction (Address decrease direction)
OPR speed 2000 mm/min
Creep speed 1000 mm/min
OPR retry 1: Perform the OPR retry with limit switches

(3) Table data (Axis 1 positioning data)
The setting is as follows:

No. Operation pattern Control method Axis to be Acceleration time No. | Deceleration time No.
interpolated
1 0: Positioning 01H: ABS1 0: Acceleration time 0 | 0: Deceleration time 0
complete 1-axis linear control
(ABS)
2 0: Positioning 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
complete 1-axis linear control
(ABS)
3 0: Positioning 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
complete 1-axis linear control
(ABS)
4
5 1: Continuous 83H: LOOP

positioning control Beginning of LOOP-to-
LEND processing

6 1: Continuous 01H: ABS1 0: Acceleration time 0 | 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
7 1: Continuous 01H: ABS1 0: Acceleration time 0 | 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
8 1: Continuous 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
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No.

Operation pattern

Control method

Axis to be
interpolated

Acceleration time No.

Deceleration time No.

9 1: Continuous 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
10 0: Positioning 84H: LEND
complete End of LOOP-to-LEND
processing
11 0: Positioning 02H: INC1 0: Acceleration time 0| 0: Deceleration time 0
complete 1-axis linear control (INC)
12 1: Continuous 83H: LOOP
positioning control Beginning of LOOP-to-
LEND processing
13 1: Continuous 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
14 1: Continuous 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
15 1: Continuous 01H: ABS1 0: Acceleration time 0| 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
16 1: Continuous 01H: ABS1 0: Acceleration time 0 | 0: Deceleration time 0
positioning control 1-axis linear control
(ABS)
17 1: Continuous 84H: LEND
positioning control End of LOOP-to-LEND
processing
18 0: Positioning 02H: INC1 0: Acceleration time 0 | 0: Deceleration time 0
complete 1-axis linear control (INC)
No. | Positioning | Arc address | Command Dwell time M code M code ON ABS Interpolation
address speed signal output | direction in speed
timing degrees specification
method
1 0 0 2000 0 0
2 80000 0 2000 0 0
3 130000 0 2000 0 0
4 0 0 0
5 0 0 0 2
6 80000 0 2000 500 0
7 0 0 2000 500 0
8 130000 0 2000 500 0
9 0 0 2000 500 0
10 0 0 0
11 0 0 1000 0
12 0 0 0 2
13 80000 0 20000 500 0]
14 0 0 20000 500 0
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No. | Positioning | Arc address | Command Dwell time M code M code ON ABS Interpolation
address speed signal output | direction in speed
timing degrees specification
method
15 130000 0 20000 500 0
16 0 0 20000 500 0
17 0 0 0
18 0 0 2000 0

(4) Signal name
The following signal names are used.

Signal name Axis | Signal details (Negative logic is selected as the external I/O signal logic.)
No.
Axis 1
Zero signal (+5V) (PG05) 1A9 |- The zero signal is input for machine OPR. The zero signal of pulse
encoder is used.

- The signal is used as well when the machine OPR method is the
stopper method and the OPR complete is input from an external
source.

- The zero signal is detected when it turns on.

Zero signal common (PGOCOM) 1A10 | Common for the zero signal (+5V) and zero signal (+24V)

Pulse output F (PULSE F) 1A15 | The positioning pulses and pulse codes are output to the drive unit

Pulse output F common (PULSE COM) | 1A16 |compatible with the transistor output system. (RD75P[] only)

Pulse output R (PULSE R) 1A17

Pulse output R common (PULSE COM) | 1A18

Upper limit signal (FLS) 1A1 - The signal is input from the limit switch installed at the upper limit
position of the stroke.

- Positioning stops when this signal turns off.

- When the OPR retry function is enabled, this becomes the upper limit
to find the near-point dog signal.

Lower limit signal (RLS) 1A2 |- The signal is input from the limit switch installed at the lower limit
position of the stroke.

- Positioning stops when this signal turns off.

- When the OPR retry function is enabled, this becomes the lower limit to
find the near-point dog signal.

Near-point dog signal (DOG) 1A3 |- This signal is used to detect the near-point dog for machine OPR.

- The near-point dog signal is detected when it turns on.

Common (COM) 1A6 | Common for the upper/lower limit signal, near-point dog signal, stop
1A7 signal, and external command signal.
Drive unit READY signal (READY) 1A11 |- This signal turns on when the drive unit is normal and can accept the

feed pulse.

- The RD75 checks the drive unit READY signal, and outputs the OPR
request if the system is not in the READY state.

- This signal turns off if the drive unit is inoperable, like when the control
power supply of the drive unit failed.

- If this signal is turned off during positioning, the system stops. The
system does not start even if this signal is turned on again.

- When this signal turns off, the OPR complete signal also turns off.
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Signal name

Axis
No.

Axis 1

Signal details (Negative logic is selected as the external I/O signal logic.)

Drive unit READY common (RDYCOM)

1A12

Common for the drive unit READY signal

Deviation counter clear signal (CLEAR)

1A13

This signal is output during machine OPR. (Note that the signal is not
output in the count method 2.)

Example: When machine OPR is carried out in the stopper method 2
Speed

OPR speed

Stopper

Creep speed

Time

Near-point dog

OFF

Zero signal ;
‘— ON

W Deviation counter

clear signal output time \;\
' |_OFF

ON

CLEAR

After feed pulse output stops

- Set the output time of the deviation counter clear signal in [Pr.55]
Deviation counter clear signal output time.
- Use the drive unit that can reset the droop pulse amount in the
deviation counter when the RD75 turns on this signal.
Note: The deviation counter clear signal is output by the RD75 during
machine OPR. A user cannot output the signal at will.

Deviation counter clear common

(CLRCOM)

1A14

Common for the deviation counter clear signal

(5) Servo parameters (used for iQ-R, Q, and L Series in common)
The following parameters are created by using MR Configurator2.
MR-J4-A(-RJ) Standard

No. Abbr. Name Setting value Unit Setting range
PAO8 |ATU Auto tuning mode 4 0000-0004
PA09 |RSP Auto tuning response 32 1-40
PA13 |*PLSS Command pulse input status 21 0000-0412
PA14 | *POL Rotation direction selection 1 0-1
PA21 | *AOP3 Function selection A-3 1001 0000-3001
PB06 |GD2 Load inertia moment ratio 0.1 times 0.00-300.00
PBO7 |PG1 Model loop gain 479 rad/s 1.0-2000.0
PB08 |PG2 Position loop gain 477 rad/s 1.0-2000.0
PB09 |VG2 Speed loop gain 2267 rad/s 20-65535
PB10 |VIC Speed integral compensation 2.6 ms 0.1-1000.0
PB17 |NHF Shaft resonance suppression filter 102 0000-031F
PB18 |LPF Low-pass filter setting 18000 rad/s 100-18000
PB23 |VFBF Low-pass filter selection 1 0000-1022
PC37 |VCO Analog speed command offset 23 mV -9999-9999
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o iQ-F

(1) Program

()

3-26

DPLEY

)
— w10
FLS
w10 ShIEE00 hATE] hiiez hA160
| | | |
— | g g g
SNEE00 hiTE0 |
— — K200 K100 K1 hATET
DDSZR
SMIEE00
| hATET
RET
nATEZ
RET
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(108)

(110)

(114)
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(1285)

(152)
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(202)
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R=T

hA124

ShA400
|

(332)

hAT26G
RST
hAT27
RET
k4108
RET
k1595
RET
SDEE00 D10
DIRACH
SDEE04 D12
DhACY
{END 1+

(344)

(2) Assignment
The settings are as follows:
I/O assignment

Signal assignment

1/0 No.

Connection destination

Pulse train (Pulse output destination) Y000 Servo amplifier
Rotation (Rotation direction signal) Y002

Clear signal Y001

Zero signal X002

Servo ready Not used

Near-point signal (DOG) X001 Sensor

LSF X012

LSR X013
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Signal assignment

1/0 No.

Connection destination

Immediate stop command M6 GOT
Error reset command M7
OPR command MO
JOG+ command M1
JOG- command M2
Point A positioning operation command | M3
Point B positioning operation command | M4
Point C positioning operation command | M5
Automatic operation command M100
Current value [um] D10

D11
Current speed [cm/min] D12

D13
Related devices

Name Device No. Setting details or status

Instruction execution complete flag SM8029
Instruction execution abnormal end flag | SM8329
Positioning instruction activation SM5500
OPR command M10
During OPR operation M160
OPR Instruction execution complete M161
OPR Instruction execution abnormal M162
end
JOG+ During operation M170
JOGH+ Instruction execution complete | M171
JOG+ Instruction execution abnormal | M172
end
JOG- During operation M180
JOG- Instruction execution complete M181
JOG- Instruction execution abnormal M182
end
Immediate stop command (Pulse SM5628
output stop command)
LSF SM5660 X12
LSR SM5676 X13
Error reset SM50
Always ON SM400
Positioning axis 1 positioning error SM5532
occur
Point A positioning operation command | M13
Moving to point A M130
Point A positioning operation command | M131
execution complete
Point A positioning operation command | M132
execution abnormal end
Point B positioning operation command | M14
Moving to point B M140
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Name Device No. Setting details or status

Point B positioning operation command | M141

execution complete

Point B positioning operation command | M142

execution abnormal end

Point C positioning operation command | M15

Moving to point C M150

Point C positioning operation command | M151

execution complete

Point C positioning operation command | M152

execution abnormal end

Automatic operation command M110

Automatic operation low speed M190

operation

Automatic operation low speed M191

operation execution complete

Automatic operation low speed M192

operation execution abnormal end

Automatic operation low speed M193

operation command execution

complete

Automatic operation low speed M194

operation command execution

abnormal end

Automatic operation high speed M195

operation

Automatic operation high speed M196

operation execution complete

Automatic operation high speed M197

operation execution abnormal end

Automatic operation high speed M198

operation command execution

complete

Automatic operation high speed M199

operation command execution

abnormal end

Table shift command SM5580

Current value [um] SD5500
SD5501

Current speed [cm/min] SD5504
SD5505

3-32



(3) Module parameters
The settings are as follows:

High Speed I/0 (Output Function — Positioning — Detailed Setting — Basic Settings)

Basic Parameter 1

Pulse Output Mode

1: PULSE/SIGN

Output Device (PULSE/CW)

YO

Output Device (SIGN/CCW)

Y2

Rotation Direction Setting

0: Current Address Increment with Forward Run Pulse
Output

Unit Setting 1: Machine System (um, cm/min)
Number of Pulses per Rotation 1500 pulse

Movement Amount per Rotation 5000 pm

Positioning Data Magnification 1: X Single

Basic Parameter 2

Interpolation Speed Specification Method

0: Composite Speed

Max. Speed 4000 cm/min
Bias Speed 0 cm/min
Acceleration Time 100 ms
Deceleration Time 100 ms

Detailed Setting Parameter
External Start Signal Enable/Disable 0: Invalid
External Start Signal Device No. X0
External Start Signal Logic 0: Positive Logic
Interrupt Input Signal 1 Enable/Disable 0: Invalid
Interrupt Input Signal 1 Mode 0: High Speed Mode
Interrupt Input Signal 1 Device No. X0

Interrupt Input Signal 1 Logic

0: Positive Logic

Interrupt Input Signal 2 Logic

0: Positive Logic

OPR Parameter
OPR Enable/Disable 1: Valid
OPR Direction 0: Negative Direction (Address Decrement Direction)
Starting Point Address 0 pum
Clear Signal Output Enable/Disable 1: Valid
Clear Signal Output Device No. Y1
OPR Dwell Time 0ms
Near-point Dog Signal Device No. X1
Near-point Dog Signal Logic 0: Positive Logic
Zero Signal Device No. X2

Zero Signal Logic

0: Positive Logic

Zero Signal OPR Zero Signal Counts

1

Zero Signal Count Start Time

0: Near-point Dog Latter Part

Input response time

Item

Setting

X1

10 us

X2

10 us
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(4) Table data

The setting is as follows:

Axis 1 Tabel data

No. | Control Method Axis to be | Positioning | Command | Dwell | Interrupt Interrupt Jump M No.
Interpolated | Address Speed | Time | Counts | Input Signal | Destination | for Jump
2 Device No. | Table No. | Condition
1 2: 1 Speed Axis 2 80000 um | 200 500 (1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
2 2: 1 Speed Axis 2 0 pm 200 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
3 2: 1 Speed Axis 2 130000 pm | 200 500 (1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
4 2: 1 Speed Axis 2 0 um 200 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
5 2: 1 Speed Axis 2 80000 um |200 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
6 2: 1 Speed Axis 2 0 um 200 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
7 2: 1 Speed Axis 2 130000 pum | 200 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
8 2: 1 Speed Axis 2 0 um 200 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
9 0: No Positioning | Axis 2 0 um 1cm/min [Oms |1 X0 1 0
Specification
10 |2: 1 Speed Axis 2 80000 um |2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
11 |2: 1 Speed Axis 2 0 um 2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
12 |2: 1 Speed Axis 2 130000 pm (2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address

Specification)
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No. | Control Method Axis to be | Positioning | Command | Dwell | Interrupt Interrupt Jump M No.
Interpolated | Address Speed | Time | Counts | Input Signal | Destination | for Jump
2 Device No. | Table No. | Condition
13 |2: 1 Speed Axis 2 0 pum 2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
14 |2:1 Speed Axis 2 80000 ym |2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
15 |2:1 Speed Axis 2 0pum 2000 500 (1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
16 |2: 1 Speed Axis 2 130000 pm {2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
17 |2:1 Speed Axis 2 0 pm 2000 500 |1 X0 1 0
Positioning Specification cm/min ms
(Absolute Address
Specification)
18 |0: No Positioning |Axis 2 O pm 1cm/min |Oms |1 X0 1 0
Specification
19 |0: No Positioning | Axis 2 0 um 1cm/min |Oms |1 X0 1 0
Specification
20 |0: No Positioning | Axis 2 0 um 1cm/min |Oms |1 X0 1 0
Specification

(5) Servo parameters (used for iQ-F and FX Series in common)
The following parameters are created by using MR Configurator2.
MR-J4-A(-RJ) Standard

No. Abbr. Name Setting value Unit Setting range
PAO5 |*FBP Number of command input pulses per revolution 1500 1000-1000000
PA08 |ATU Auto tuning mode 4 0000-0004
PA09 |RSP Auto tuning response 32 1-40
PA13 [*PLSS |Command pulse input status 21 0000-0412
PA14 |*POL Rotation direction selection 1 0-1
PA21 |*AOP3 | Function selection A-3 1001 0000-3001
PB06 |GD2 Load inertia moment ratio 0.1 times 0.00-300.00
PBO7 |PG1 Model loop gain 479 rad/s 1.0-2000.0
PB08 |PG2 Position loop gain 477 rad/s 1.0-2000.0
PB09 (VG2 Speed loop gain 2267 rad/s 20-65535
PB10 |VIC Speed integral compensation 2.6 ms 0.1-1000.0
PB17 |NHF Shaft resonance suppression filter 102 0000-031F
PB18 |LPF Low-pass filter setting 18000 rad/s 100-18000
PB23 |VFBF Low-pass filter selection 1 0000-1022
PC37 |VCO Analog speed command offset 23 mV -9999-9999
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(6) Connection diagram of I/O signals (used for iQ-F and FX Series in common)

The connection is as follows:

| [
L o 1 DICOM
< ? DOCOM
N T — | OPC
SIS
ov
24V
X000 DOG Zero signal
o XX o
X002 OoP
X003
l
X011 Forward rotation limit (LSF)
X012 ‘\
Reverse rotatiop limit (LSR)
X013
X014
Pulse train
e XIOXXX o
Y000 PP
I Clear signal
S XXX ]
Y001 —|:CR
I Direction
CcCOoMo*
o X XXX v

PLC

* FX5U: COMO
FX3u: COM1
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(2) Assignment

The setting is as follows:

I/O assignment

Signal assignment 1/0O No. Connection destination

Error detection X8 Servo amplifier

BUSY XC

Start complete X10

PLC READY YO

Axis stop Y4

Forward run JOG start Y8

Reverse run JOG start Y9

Positioning start Y10
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Connection destination

GOT

Signal assignment 1/0O No.

OPR command MO
JOG+ command M1

JOG- command M2

Point A positioning operation command M3

Point B positioning operation command M4

Point C positioning operation command M5

Stop command M6

Error reset command M7
Automatic operation command M100
Current value [mm] D10, D11
Current speed [mm/min] D12, D13

(3) Module parameters

Changes from the initial values are as follows:

Basic parameter Unit
Unit setting 0: mm
No. of pulses per rotation (16 bits) 10000 pulse
Movement amount per rotation (16 bits) 5000 um
Basic parameter 2 Unit
Speed limit value 75000 mm/min
Acceleration time 0 100 ms
Deceleration time 0 100 ms
Detailed parameter 2 Unit
JOG speed limit value 5000 mm/min
OPR basic parameter Unit
OPR direction 1: Negative direction (Address decrease direction)
OPR speed 2000 mm/min
Creep speed 1000 mm/min
OPR retry 1: Perform the OPR retry with limit switches

(4) Table data (Axis 1 positioning data)

The setting is as follows:

No. Operation pattern Control method Axis to be interpolated | Acceleration time No. | Deceleration time No.
1 0: END 01h: ABS line 1 - 0: 100 0: 100
2 0: END 01h: ABS line 1 - 0: 100 0: 100
3 0: END 01h: ABS line 1 - 0: 100 0: 100
4

5 1: CONT 83h: LOOP - 0: 100 0: 100
6 1: CONT 01h: ABS line 1 - 0: 100 0: 100
7 1: CONT 01h: ABS line 1 - 0: 100 0: 100
8 1: CONT 01h: ABS line 1 - 0: 100 0: 100
9 1: CONT 01h: ABS line 1 - 0: 100 0: 100
10 |1: CONT 84h: LEND - 0: 100 0: 100
11 | 0: END 02: INC line 1 - 0: 100 0: 100
12 | 1: CONT 83h: LOOP - 0: 100 0: 100
13 |[1: CONT 01h: ABS line 1 - 0: 100 0: 100
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No. Operation pattern Control method Axis to be interpolated | Acceleration time No. | Deceleration time No.

14 |[1: CONT 01h: ABS line 1 - 0: 100 0: 100

15 [1: CONT 01h: ABS line 1 - 0: 100 0: 100

16 |[1: CONT 01h: ABS line 1 - 0: 100 0: 100

17 |1: CONT 84h: LEND - 0: 100 0: 100

18 |0: END 02h: INC line 1 - 0: 100 0: 100

No. | Positioning | Arc Command | Dwell | M M code ON signal ABS direction in Interpolation speed

address | address speed time | code output timing degrees specification method

1 0 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

2 80000 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal | in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

3 130000 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

4 0 0 0 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

5 0 0 0 0 2 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

6 80000 0 2000 500 |O 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

7 0 0 2000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

8 130000 0 2000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

9 0 0 2000 500 (O 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.
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No. | Positioning| Arc Command | Dwell | M M code ON signal ABS direction in Interpolation speed

address |address| speed time | code output timing degrees specification method

10 |0 0 0 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal | in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

1 |0 0 1000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

12 |0 0 0 0 2 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

13 80000 0 20000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal | in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

14 |0 0 20000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

15 [130000 0 20000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

16 |0 0 20000 500 |O 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

17 |0 0 0 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

18 |0 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value

in "M code ON signal
output timing" in
detailed parameters
1.

in "ABS direction in
unit of degree" of the
axis control data.

in "Interpolation
speed designation
method" in detailed
parameters 1.

(5) Servo parameters (used for iQ-R, Q, and L Series in common) — See Page 3-25.
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(2) Assignment
The setting is as follows:
I/O assignment
Signal assignment 1/0 No. Connection destination
Error detection X18 Servo amplifier
BUSY X1C
Start complete X20
PLC READY Y10
Axis stop Y14
Forward run JOG start Y18
Reverse run JOG start Y19
Positioning start Y20
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Connection destination

GOT

Signal assignment 1/0 No.

OPR command MO
JOG+ command M1

JOG- command M2

Point A positioning operation command | M3

Point B positioning operation command | M4

Point C positioning operation command | M5

Stop command M6

Error reset command M7
Automatic operation command M100
Current value [mm] D10, D11
Current speed [mm/min] D12, D13

(3) Module parameters

Changes from the initial values are as follows:

Basic parameter Unit
Unit setting 0: mm
No. of pulses per rotation (16 bits) 10000 pulse
Movement amount per rotation (16 bits) 5000 pum
Basic parameter 2 Unit
Speed limit value 75000 mm/min
Acceleration time 0 100 ms
Deceleration time 0 100 ms
Detailed parameter 2 Unit
JOG speed limit value 15000 mm/min
OPR basic parameter Unit
OPR direction 1: Negative direction (Address decrease
direction)
OPR speed 2000 mm/min
Creep speed 1000 mm/min
OPR retry 1: Perform the OPR retry with limit switches

(4) Table data (Axis 1 positioning data)

The setting is as follows:

No.| Operation pattern Control method Axis to be interpolated | Acceleration time No. | Deceleration time No.
1 0: END 01h: ABS line 1 - 0: 100 0: 100
2 |0:END 01h: ABS line 1 - 0: 100 0: 100
3 |0:END 01h: ABS line 1 - 0: 100 0: 100
4

5 1: CONT 83h: LOOP - 0: 100 0: 100
6 1: CONT 01h: ABS line 1 - 0: 100 0: 100
7 1: CONT 01h: ABS line 1 - 0: 100 0: 100
8 1: CONT 01h: ABS line 1 - 0: 100 0: 100
9 1: CONT 01h: ABS line 1 - 0: 100 0: 100
10 |1: CONT 84h: LEND - 0: 100 0: 100
11 |0: END 02: INC line 1 - 0: 100 0: 100
12 |1: CONT 83h: LOOP - 0: 100 0: 100
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No.| Operation pattern Control method Axis to be interpolated | Acceleration time No. | Deceleration time No.

13 |1: CONT 01h: ABS line 1 - 0: 100 0: 100

14 | 1: CONT 01h: ABS line 1 - 0: 100 0: 100

15 |1: CONT 01h: ABS line 1 - 0: 100 0: 100

16 |1: CONT 01h: ABS line 1 - 0: 100 0: 100

17 |1: CONT 84h: LEND - 0: 100 0: 100

18 |0: END 02h: INC line 1 - 0: 100 0: 100

No. | Positioning| Arc |Command | Dwell | M M code ON signal ABS direction in Interpolation speed

address |address| speed time | code output timing degrees specification method

1 0 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

2 80000 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

3 130000 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

4

5 |0 0 0 0 2 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

6 |80000 0 2000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

7 0 0 2000 500 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

8 130000 0 2000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

9 |0 0 2000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.
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No. | Positioning | Arc |[Command | Dwell | M M code ON signal ABS direction in Interpolation speed

address |address| speed time | code output timing degrees specification method

10 |0 0 0 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

1 |0 0 1000 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

12 |0 0 0 0 2 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

13 | 80000 0 20000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

14 |0 0 20000 500 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

15 | 130000 0 20000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the | speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

16 |0 0 20000 500 |0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in  |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

17 |0 0 0 0 0 0: Use the set value |0: Use the set value |0: Use the set value
in "M code ON signal |in "ABS direction in |in "Interpolation
output timing" in unit of degree" of the |speed designation
detailed parameters |axis control data. method" in detailed
1. parameters 1.

18 |0 0 2000 0 0 0: Use the set value |0: Use the set value |0: Use the set value

in "M code ON signal
output timing" in
detailed parameters
1.

in "ABS direction in
unit of degree" of the
axis control data.

in "Interpolation
speed designation
method" in detailed
parameters 1.

(5) Servo parameters (used for iQ-R, Q, and L Series in common) — See Page 3-25.
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[END

(2) Assignment
The settings are as follows:
I/O assignment

Signal assignment 1/0O No. Connection destination

Pulse train (Pulse output destination) Y000 Servo amplifier
Direction (Rotation direction signal) Y002
Clear signal Y001
Zero signal X002
Servo ready Not used
Near-point signal (DOG) X001 Sensor
LSF X012
LSR X013
Immediate stop command M6 GOT
OPR command MO
JOG+ command M1
JOG- command M2
Point A positioning operation command M3
Point B positioning operation command M4
Point C positioning operation command M5
Automatic operation command M100
Current value [um] D10

D11
Speed and target address setting

Name Setting value

Maximum speed [HZz] 100000
Bias speed [Hz] 0
OPR speed [HZz] 10000
Creep speed [Hz] 5000
JOG speed [HZ] 5000
Acceleration time [ms] 100
Deceleration time [ms] 100
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Name Setting value
Individual operation movement speed [Hz] 10000
Automatic operation movement speed low speed [HZ] 10000
Automatic operation movement speed high speed [Hz] 100000
Point A target address [PLS] 0
Point B target address [PLS] 24000
Point C target address [PLS] 39000

Related devices

Name Device No. | Setting details or status

Device for clear signal device specification D8464 Y001

Clear signal device specification function valid flag M8464 ON

Clear signal output valid flag M8341 ON

OPR direction specification M8342 OFF

Maximum speed [HZ] D8343 100000
D8344

Bias speed [HZ] D8342 0

Creep speed [Hz] D8345 5000

OPR speed [Hz] D8346 10000
D8347

Acceleration time [ms] D8348 100

Deceleration time [ms] D8349 100

Instruction execution complete flag M8029

Instruction execution abnormal end flag M8329

Positioning instruction activation M8348

OPR command M10

During OPR operation M160

OPR Instruction execution complete M161

OPR Instruction execution abnormal end M162

JOG+ During operation M170

JOG+ Instruction execution abnormal end M171

JOG- During operation M180

JOG- Instruction execution abnormal end M181

Immediate stop command (Pulse stop command) M8349

LSF M8343

LSR M8344

Point A positioning operation command M13

Moving to point A M130

Point A positioning operation command execution complete M131

Point A positioning operation command execution abnormal end M132

Point B positioning operation command M14

Moving to point B M140

Point B positioning operation command execution complete M141

Point B positioning operation command execution abnormal end M142

Point C positioning operation command M15

Moving to point C M150

Point C positioning operation command execution complete M151
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Name Device No. | Setting details or status

Point C positioning operation command execution abnormal end M152
Automatic operation command M110
During automatic operation point B move 1 M190
During automatic operation point B move 1 complete M191
During automatic operation point B move 1 command execution complete M192
During automatic operation point B move 1 command execution abnormal end | M193
During automatic operation point B move 1 dwell time TO

During automatic operation point A move 1 M194
During automatic operation point A move 1 complete M195
During automatic operation point A move 1 command execution complete M196
During automatic operation point A move 1 command execution abnormal end | M197
During automatic operation point A move 1 dwell time T

During automatic operation point C move 1 M198
During automatic operation point C move 1 complete M199
During automatic operation point C move 1 command execution complete M200
During automatic operation point C move 1 command execution abnormal end | M201
During automatic operation point C move 1 dwell time T2

During automatic operation point A move 2 M202
During automatic operation point A move 2 complete M203
During automatic operation point A move 2 command execution complete M204
During automatic operation point A move 2 command execution abnormal end | M205
During automatic operation point A move 2 dwell time T3

During automatic operation point B move 2 M206
During automatic operation point B move 2 complete M207
During automatic operation point B move 2 command execution complete M208
During automatic operation point B move 2 command execution abnormal end | M209
During automatic operation point B move 2 dwell time T4

During automatic operation point A move 3 M210
During automatic operation point A move 3 complete M211
During automatic operation point A move 3 command execution complete M212
During automatic operation point A move 3 command execution abnormal end |M213
During automatic operation point A move 3 dwell time T5

During automatic operation point C move 2 M214
During automatic operation point C move 2 complete M215
During automatic operation point C move 2 command execution complete M216
During automatic operation point C move 2 command execution abnormal end | M217
During automatic operation point C move 2 dwell time T6

During automatic operation point A move 4 M218
During automatic operation point A move 4 complete M219
During automatic operation point A move 4 command execution complete M220
During automatic operation point A move 4 command execution abnormal end | M221
During automatic operation point A move 4 dwell time T7

During automatic operation point B move 3 M222
During automatic operation point B move 3 complete M223
During automatic operation point B move 3 command execution complete M224
During automatic operation point B move 3 command execution abnormal end | M225
During automatic operation point B move 3 dwell time T8

During automatic operation point A move 5 M226
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Name Device No. | Setting details or status
During automatic operation point A move 5 complete M227
During automatic operation point A move 5 command execution complete M228
During automatic operation point A move 5 command execution abnormal end M229
During automatic operation point A move 5 dwell time T9 5
During automatic operation point C move 3 M230
During automatic operation point C move 3 complete M231
During automatic operation point C move 3 command execution complete M232
During automatic operation point C move 3 command execution abnormal end | M233
During automatic operation point C move 3 dwell time T10 5
During automatic operation point A move 6 M234
During automatic operation point A move 6 complete M235
During automatic operation point A move 6 command execution complete M236
During automatic operation point A move 6 command execution abnormal end M237
During automatic operation point A move 6 dwell time T11 5
During automatic operation point B move 4 M238
During automatic operation point B move 4 complete M239
During automatic operation point B move 4 command execution complete M240
During automatic operation point B move 4 command execution abnormal end M241
During automatic operation point B move 4 dwell time T12 5
During automatic operation point A move 7 M242
During automatic operation point A move 7 complete M243
During automatic operation point A move 7 command execution complete M244
During automatic operation point A move 7 command execution abnormal end M245
During automatic operation point A move 7 dwell time T13 5
During automatic operation point C move 4 M246
During automatic operation point C move 4 complete M247
During automatic operation point C move 4 command execution complete M248
During automatic operation point C move 4 command execution abnormal end | M249
During automatic operation point C move 4 dwell time T14 5
During automatic operation point A move 8 M250
During automatic operation point A move 8 command execution complete M251
During automatic operation point A move 8 command execution abnormal end | M252
Current value register [PLS] D8340
D8341
Current value register for um conversion D100
D101
D102
D103
RUN monitor M8000
Initial pulse M8002

(3) Servo parameters (used for iQ-F and FX Series in common) — See Page 3-35.
(4) Connection diagram of the input output signal (used for iQ-F and FX Series in common) — See Page
3-36.
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CHAPTER 4
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41 Daily and Periodic Inspections

Although AC servos are excellent devices, they may malfunction when they are affected by usage conditions
such as temperature, humidity, and vibration, or due to parts aging or reaching the end of their service life.
Daily and periodic inspections are essential to prevent these issues and to ensure stable use of the devices.

411 Daily inspection
In daily inspections, you verify that motors are operating as configured and check them for any operational
issues, such as abnormal vibration or noise.

During operation, check that the following are working properly:

The motor is operating as configured.

The installation environment is suitable.

The cooling system does not have any problems.

Abnormal vibration and discoloration are not present.

The voltage of the AC servo measured with a tester is correct.

The following table shows what to inspect, when, and how:

Inspection | Subcategory 1| Subcategory 2 How to inspect Criteria Instrument
aspect
General Ambient Check the ambient Thermometer,
environment |temperature, hygrometer,
humidity, dust and recorder
dirt, and more.
Storage Check the ambient | Measure using Servo motor: Thermometer,
environment |temperature, a thermometer, -10 to +70°C (no freezing) hygrometer,
humidity, dust and | hygrometer, and 90% RH or less (no condensation) | recorder
dirt, and more. other instruments. | Servo amplifier:
-20 to +65°C (no freezing)
90% RH or less (no condensation)
Device No abnormal Visual and No abnormal conditions
operation vibrations or noise |auditory checks
Power supply | The voltage of Measure the See the standard specifications. | Tester,
voltage the main circuit is |interphase voltage digital
correct between terminal multimeter
blocks L1, L2, and
L3 of the servo
amplifier.
Cooling Cooling No abnormal Rotate the fan It must rotate smoothly.
system fan vibrations or noise | manually while the
power is off.
Display Display The charge Indicate the lamp | Check that they are illuminated.
indicator lamp and | on the amplifier
the 7-segment panel and the
LED illuminate display screen.
properly
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Inspection | Subcategory 1| Subcategory 2 How to inspect Criteria Instrument
aspect
Servo General (1) No abnormal (1) Auditory, (1) (2) No abnormal conditions are
motor vibrations or noise |physical, and detected.
(2) No odd smells |visual checks
(2) Check for
bad smells due
to overheating,
damage, or other
reasons.
Detector No abnormal Auditory and No abnormal conditions are
vibrations or noise |physical checks detected.
Cooling (1) No abnormal (1) Rotate the fan | (1) It must rotate smoothly.
fan vibrations or noise | manually while the |(2) No abnormal conditions are
(2) No mist, foreign | power is off. detected.
objects, or other (2) Visual check
buildup is attached
Bearings No abnormal Auditory and No abnormal conditions are
vibrations or noise |physical checks detected.

41.2

Periodic inspection

In periodic inspections, you stop the equipment and perform checks that cannot be done while it is operating.
Screws, bolts, and other fittings may loosen due to vibration or temperature changes. These fittings should be
checked during periodic inspections and any that have become loose should be further tightened. The air filter
should also be cleaned during periodic inspections.

ACAUTION

Check the aspects that can be inspected only when the equipment is not running.

4

When you inspect internal components of the servo amplifier, they might
retain an electrical charge for some time, even after the power is turned off.
Wait until the charge indicator lamp turns off before inspecting them.

Make sure to refer to the manuals while performing inspections.

Tightness check and further tightening

Confirming no corrosion or damage on conductors or insulators

Insulation resistance measurements

Checking and replacing the cooling fan
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The following table shows what to inspect, when, and how:

Inspection | Subcategory 1 Subcategory 2 How to inspect Criteria Instrument
aspect
Main General (1) No loose fittings (1) Further (1) (2) No abnormal
circuit (2) No traces of overheating on |tightening conditions are
individual components (2) Visual check detected.
(3) Cleaning
Connection (1) No distortion on the (1) (2) Visual check |(1) (2) No abnormal
conductor and |conductors conditions are
electrical wire [ (2) No damage to the wire detected.
coating
Terminal block |No damage Visual check No abnormal
conditions are
detected.
Smoothing (1) No leaking liquids (1) (2) Visual check |(1) (2) No abnormal |Capacitance
capacitor (2) Safety valve not coming out [ (3) Measure it with a | conditions are meter
or bulging capacitance meter. |detected.
(3) Capacitance measurement (3) 85% or more of
the rated capacity
Relay (1) No chattering noise during (1) Auditory check [ (1) No abnormal Universal
operation (2) Time from when | conditions are counter
(2) Timer operation time the power is turned | detected.
confirmation on to when the relay | (2) The relay must
(3) No roughness at points of operates operate within 0.1 to
contact (3) Visual check 0.15 seconds.
(3) No abnormal
conditions are
detected.
Resistor (1) No cracks on the insulation of | (1) Visual check. (1) No abnormal Tester,
the resister Cement resistors conditions are Digital
(2) No broken wires and wound resistors | detected. multimeter
(2) Disconnect one |(2) Errors must be
of the connecting within +10% of the
leads and measure |indicated resistance
using a tester. value.
Control Operational (1) Operate the servo amplifier | (1) Measure the (1) The balance Digital
circuit/ check alone (with no load) to check interphase voltages | of the interphase multimeter,
protective the balance between interphase |between the output |voltages must be rectifier-type
circuit output voltages. terminals U, V, within 4 V. voltmeter
(2) Use the sequence protection |and W of the servo | (2) The sequence
operation to check that the amplifier. must work without
protection and display circuit (2) Simulate short- | failure.
work properly. circuited protection
circuit outputs on
the servo amplifier.
Cooling Cooling fan No loose connections Further tightening No abnormal
system conditions are
detected.
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41.3 MELSERVO-J4 battery

Servo amplifiers include a battery to retain information on the current position, which is stored in the encoder
memory, even when the power to the servo amplifier is turned off.

When the battery life ends, the amplifier loses the absolute position, which must be configured again. Make sure
to replace it periodically.

- Batteries typically last for 5 years from their date of manufacture.
Point However, you may need to replace them before then if problems arise.

- When the battery holder is located at the bottom of the servo amplifier, it cannot be grounded while the battery
is installed.
Make sure to ground the servo amplifier before installing the battery.

- You may get an electric shock. Make sure to turn off the main circuit's
power supply.

- After doing so, wait for 15 minutes or more and check that the charge
WAR N | N G indicator lamp is not lit. Then, use a tester to check the voltage between the
P+ and N- terminals.

- Make sure you are facing the front of the servo amplifier when checking the
status of the charge indicator lamp.

The internal circuit of the servo amplifier may cause electrostatic discharge.

Make sure that:
( A U T I O N - The human body and workbench are grounded.
- You do not directly touch the connector pins, electrical parts, or other

conductive parts with your hands.

e How to replace the battery in MELSERVO-J4
Turn off the main circuit power supply.
The control circuit power supply must be on
Zeils Replacing the battery while the control circuit power supply is off causes the absolute position data to be lost.
@ Remove the old battery.

Pull out the plug while pushing the unlock
lever of the plug.

® Slide the battery case toward you while

pushing the unlock lever of the battery. .
'-L'/
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@® Slide in a new battery before inserting the
plug into CN4.
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4.2 Life Diagnosis

The life diagnosis feature of MR Configurator2 enables you to see the estimated life and accumulated

energization time of life-limited parts.

@ From the menu bar, select [Diagnosis] and
then [Life Diagnosis].

® Select the axis that corresponds to the
servo amplifier you want to diagnose.

- Smoothing capacitors and cooling fans
use the value of Cumulative power-on
time to display the Target lifespan.

- Relays use the value of Number of inrush
current switching times to display the

Target lifespan.

Please make good use of the feature.

 Dizgnosis | Test Mode

adjustment T

Alarm Display. ..

Alzrm Occurrence Data. ..
Drive Recorder, .,

Mo Mator Rotatian...

Syatem Configuration. ..

Life Diagnosis. .. W

Machine Diagnosis. . .
Fully Closed Loop Diagnosis. ..

Linear Diagnosis, ..

Display cumulative control power-on time after shipment

Target lifespan {Smoothing condenser)

Target lifespan {Cooling fan)

Cumulative power-an time

Display the number of inrFush current switching times after shipment fram our factory

TAY

Target lifespan

mumber af inrush current
switching times

times

The target lifespan is displayed.

Actual lifespan varies depending on usage
methed and environmental conditions.

When target lifespan is reached, replacement
should be done, even if no error is found.
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4.3 Alarms/Warnings

4.31 Display

The servo amplifiers have a "display screen"
for alarms and warnings when errors occur
during operation.

MR-J4 Series displays a 3-digit alarm for the
AC servo, to simplify troubleshooting when
an alarm occurs.

If an alarm or warning appears on the display
screen, turn off the SON (Servo On) signal
and shut off the power.

Then, follow the troubleshooting procedures
described in the manual.

MR Configurator2 can be used to find out the
causes of alarms and warnings.

To find out the details of each alarm,

from the menu bar, select [Diagnosis] —
[Alarm Display].

This information is also available from

[MR Configurator2 HELP] under [Help].

Display screen

Est. ocourence tine Est. elapsed time () Detaded rformation
10/30/2017 10:12:32 4. | 0 o

- Recene data
emor 1

Aldarm hestory

Check mathod Check result Action i
1) Jan encoder cable iCheck o the It b @ fadlure Repair o replace the E
malfunctioned rencoder cable is cable.
discannected of
ishorted
iChack i the wiring
ﬂ'ﬂ""r‘;‘_’f‘:‘.":" it has no failure.  [Check 2)
using ABZ-phase
pulss mput encoder.
2} [The external conductoriCheck: & it is it is not Connect cormectly
jof encoder cable is 2
L snaetad 1 tha nrsed

Addtional information: (Alarm reset disabie)

Eﬂwmn Ceigany Coutes Agery

umber Hame | Tmefy Detaded informaton |4
Hoew Encoder normal communiation rror 1 3 o
1 16.3 Encoder iitil commurication ermor 1 - a1
2 2.1 Encoder normal communication errer 1 n o1
E] 512 Overlosd 2 32 0z
4 0.1 Undenvoitage EH L1
5 512 Overlosd 2 R o0z |
[ Yoo P —
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4.3.2 Common alarms and troubleshooting procedures

This subsection describes some common alarms.

Encoder normal communication - Receive data error 1 (Alarm code "20.1")

e FError cause
The ambient environment contains noise or some other abnormality.
e Resolution

The most common noise problem is caused by bundling the servo amplifier input/output wires with the signal
wires. Try running these wires separate from each other.

- If noise is being generated by the servo amplifier, install a noise filter onto the servo amplifier power circuit.
- If the equipment near the servo amplifier generates significant noise, try installing a surge protector on said

equipment to reduce the noise generated.

Noise

When hearing the word "noise", you may think of "unwanted sound" or "unpleasant sound".
You may have had an experience where you could not hear someone on the other end of a phone call. This is also

caused by noise.
Noise can affect various electronic devices and can be generated from a wide range of sources.

.*i
v

Peripherals

Noise from the outside causing the servo amplifier to malfunction

Noise generated by the servo amplifier causing other equipment to

malfunction

Peripherals

Noise not affecting the servo amplifier

Peripherals
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* How to install a noise filter

- Radio noise filter (FR-BIF, FR-BIF-H)

A radio noise filter can help reduce noise generated by the servo amplifier power supply and is especially effective
for the radio frequency band of 10 MHz or less. The filter is for input only.

External dimensions (Unit: mm) Connection diagram

Red White Blue Green Leakage current: The filter cannot be connected to the output circuits of the
K | L 4 mA | servo amplifier.

= Wiring must be as short as possible. The filter must also
be grounded.
When using the FR-BIF with a single-phase power supply,

make sure to properly insulate any unused wires.

Approx. 300

Single-axis servo amplifiers of 3.5 kW or less
and multi-axis servo amplifiers:

= | | | Iv Terminal block
] MCCB MC )
4

42

58 29 7 pger . OO L1
SSF\)A;)?" —X 7 - 00— L2 Servo
44 y ! : amplifier
—x ! —O+0L3
FR-BIF
or L

FR-BIF-H| 200 v/100 V class: FR-BIF
400 V class: FR-BIF-H

| Single-axis servo amplifier of 5 kW or more: |

MCCB MC

—x
Power _X/ -
supply T T

L1
L2 Servo

—x L L3 amplifier
@
FR-BIF @)
or
FR-BIF-H
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- Line noise filter (FR-BSF01)

A line noise filter can help reduce radio noise generated from the
servo amplifier power supply and output circuits, and it can effectively
suppress high-frequency leakage current (zero-phase current). It
works especially well for the band from 0.5 to 5 MHz.

External dimensions (Unit: mm) Connection diagram

(110) The line noise filter can be installed to the main circuit

(L1, L2, and L3) of the servo amplifier and the wiring of
95+0.5 the power supply (U, V, and W) of the servo motor. All
2-05 wires must pass through the line noise filter in the same
direction and for the same number of times.

X When the filter is used on the wiring of the main circuit
power supply, the more times that a wire passes through
the line noise filter, the more effective it is, but four times is
the usual amount.

When it is used on the wiring of the power supply of the
servo motor, the number of times that it passes through
the filter must be four or less.

In this case, the ground wire must not pass through the
filter.

Doing so will lessen the effect.

As shown in the figure below, wind the wires around the
line noise filter until they have passed through the filter for
the desired number of times.

If the wire is too thick to wind it around, use two or more
line noise filters to ensure that the total number of times
the wire passes through them is equal to the desired
number of passes.

Place line noise filters as close to the servo amplifier as
possible. This can help improve the noise-reduction effect.

Line noise

mMcc mc  filter
—x
Power .
supply =1 =

(22.5)
&
\lJ
&
\lJ

|

(65)

11.2540.5

(65)

L1
L2 Servo
L3 amplifier

T

MCCB MC

—X _—
Power _ -
supply — ]

Line
noise filter
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* Other noise suppression measures

- Data line filter

Attaching a data line filter to a pulse output cable or encoder cable for the pulse train command unit can help
prevent noise intrusion.

- Surge protector, diode

Attach a surge protector to the AC relay or AC bulb around the servo amplifier, and a diode to the DC relay or DC
bulb.

Each of the filters should be placed as shown in the figure below:
A\ Data line filter

@ Line filter*

B Radio noise filter*

* For the line and radio noise filters, determine which filter to install based on the ambient conditions.

Power supply MR Configurator2

USB

GT2708 MELSERVO-J4

Type A Servo Servo
amplifier ~ PLC PLC  amplifier
side  positioning positioning  side
Ethernet LSN FLS DOG RLS LSP

I I [ Wworkpiece I I

Ball screw

Pulse train
A

Origin

Encoder cable (Home position)

MELSEC iQ-R Emergency stop button
Main base unit: R35B
Power supply module: R61P

CPU module: RO4CPU
Positioning module: RD75P2
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Servo motor encoder - Absolute position erased (Alarm code "25.1")

e Error cause

The battery has reached the end of its service life due to, for example, the battery not having been replaced
periodically.
* When the battery life ends, the amplifier loses the absolute position, which must be configured again.

- Batteries typically last for 5 years from their date of manufacture.
Point However, you may need to replace them before then if problems arise.

- When the battery holder is located at the bottom of the servo amplifier, it cannot be grounded while the battery
is installed.
Make sure to ground the servo amplifier before installing the battery.

- You may get an electric shock. Make sure to turn off the main circuit's
power supply.

- After doing so, wait for 15 minutes or more and check that the charge
WAR N | N G indicator lamp is not lit. Then, use a tester to check the voltage between the
P+ and N- terminals.

- Make sure you are facing the front of the servo amplifier when checking the
status of the charge indicator lamp.

The internal circuit of the servo amplifier may cause electrostatic discharge.

Make sure that:
( AU T I O N - The human body and workbench are grounded.
- You do not directly touch the connector pins, electrical parts, or other

conductive parts with your hands.

e Resolution (for MELSERVO-J4)

Replace the battery with a new one.
The control circuit power supply must be on
ells Replacing the battery while the control circuit power supply is off causes the absolute position data to be lost.

@© Remove the old battery.

Pull out the plug while pushing the unlock
lever of the plug.

® Slide the battery case toward you while

pushing the unlock lever of the battery. Hﬂ’
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@® Slide in a new battery before inserting the
plug into CN4.

Then, perform the return-to-origin (home position) process.

@ Turn the power to the servo amplifier off
and on, and check that the alarm has been

Display screen
cleared. play

® Use the JOG operation to move the
workpiece to the origin position.
See the following subsection for the JOG
operation:
— 3.3.2 JOG operation

©® Input a clear signal into the servo amplifier. Example for MR-J4[ JA
This action tells the servo amplifier that the
current position is the origin (home position).
i o o —for[a1]

Use a programmable controller output or | Clear
external switch, as shown in the figure to the DOCOM E

right, to input the clear signal.
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Thermal overload error 1 during operation (Alarm code "50.1")

e Error cause

Cables are disconnected or scrap material is jamming equipment.
* Foreign objects can jam the moving parts of equipment, causing them not to operate correctly.
Excessive current then flows in an attempt to operate the parts normally, which causes an excessive load to

trigger the alarm.

Alarm triggered

e®

Jamming object

e Resolution

Check mechanical parts carefully.

* If this alarm occurs even when there are no mechanical issues, the wiring may be disconnected or connected
incorrectly.
Check the wiring.
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4.3.3 List of alarms and warnings

e Alarm list

Alarm
Detail . deactivation
No. Name No. Detail name Alarm C){ﬁing
reset power
10 |Undervoltage 10.1 |Voltage drop in the control circuit power v v
10.2 |Voltage drop in the main circuit power v v
11 |Switch setting error | 11.1 |Axis number setting error/station number setting error v
11.2 |Disabling control axis setting error v
12 |Memory error 1 121 |RAM error 1 v
(RAM) 12.2 |RAM error 2 v
12.3 |RAM error 3 v
12.4 |RAM error 4 4
12.5 |RAM error 5 v
12.6 |RAM error 6 4
13 |Clock error 13.1 |Clock error 1 v
13.2 |Clock error 2 v
14 |Control process error | 14.1 |Control process error 1 v
14.2 |Control process error 2 v
14.3 |Control process error 3 v
14.4 |Control process error 4 v
14.5 |Control process error 5 v
14.6 |Control process error 6 v
14.7 |Control process error 7 v
14.8 |Control process error 8 v
14.9 |Control process error 9 v
14.A |Control process error 10 v
14.B |Control process error 11 v
15 |Memory error 2 15.1 |EEP-ROM error at power on v
(EEP-ROM) 15.2 |EEP-ROM error during operation 4
15.4 |Home position information read error v
16 |Encoder initial 16.1 |Encoder initial communication - Receive data error 1 v
Zcr)gmunication 16.2 |Encoder initial communication - Receive data error 2 v
16.3 |Encoder initial communication - Receive data error 3 v
16.5 |Encoder initial communication - Transmission data error 1 v
16.6 |Encoder initial communication - Transmission data error 2 v
16.7 |Encoder initial communication - Transmission data error 3 v
16.A |Encoder initial communication - Process error 1 v
16.B |Encoder initial communication - Process error 2 v
16.C |Encoder initial communication - Process error 3 v
16.D |Encoder initial communication - Process error 4 v
16.E |Encoder initial communication - Process error 5 v
16.F |Encoder initial communication - Process error 6 v
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Alarm

Detail . deactivation
No. Name No. Detail name Alarm C);ﬁing
reset power
17 |Board error 171 |Board error 1 v
17.3 |Board error 2 4
17.4 |Board error 3 v
17.5 |Board error 4 v
17.6 |Board error 5 v
17.7 |Board error 7 4
17.8 |Board error 6 v
17.9 |Board error 8 4
19 |Memory error 3 19.1 |Flash-ROM error 1 v
(Flash-ROM) 19.2 |Flash-ROM error 2 v
19.3 |Flash-ROM error 3 v
1A |Servo motor 1A.1 |Servo motor combination error 1 v
combination error 1A.2 |Servo motor control mode combination error v
1A.4 |Servo motor combination error 2 4
1B |Converter alarm 1B.1 |Converter unit error v
1E  |Encoder initial 1E.1 |Encoder malfunction v
communication ] .
error 2 1E.2 |Load-side encoder malfunction v
1F  |Encoder initial 1F.1 |Incompatible encoder v
Zfrr:gumcatlon 1F.2 |Incompatible load-side encoder v
20 |Encoder normal 20.1 |Encoder normal communication - Receive data error 1 v
communication 20.2 |Encoder normal communication - Receive data error 2 v
error 1 20.3 |Encoder normal communication - Receive data error 3 v
20.5 |Encoder normal communication - Transmission data error 1 v
20.6 |Encoder normal communication - Transmission data error 2 4
20.7 |Encoder normal communication - Transmission data error 3 v
20.9 |Encoder normal communication - Receive data error 4 4
20.A |Encoder normal communication - Receive data error 5 v
21 |Encoder normal 211 |Encoder data error 1 v
:(r)grmzunication 21.2 |Encoder data update error v
21.3 |Encoder data waveform error v
21.4 |Encoder non-signal error 4
21.5 |Encoder hardware error 1 v
21.6 |Encoder hardware error 2 v
21.9 |Encoder data error 2 v
24 |Main circuit error 241 |Ground fault detected at hardware detection circuit v
24.2 |Ground fault detected by software detection function 4 v
25 |Absolute position 25.1 |Servo motor encoder - Absolute position erased v
erased 25.2 |Scale measurement encoder - Absolute position erased v
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Alarm

Detail . deactivation
No. Name No. Detail name Alarm C};ﬁing
reset power
27 |Initial magnetic pole | 271 [Initial magnetic pole detection - Abnormal termination v v
detection error 27.2 |Initial magnetic pole detection - Time out error v v
27.3 |Initial magnetic pole detection - Limit switch error v v
27.4 |Initial magnetic pole detection - Estimated error v v
27.5 |Initial magnetic pole detection - Position deviation error v 4
27.6 |Initial magnetic pole detection - Speed deviation error v v
27.7 |Initial magnetic pole detection - Current error v 4
28 I(;Lr:g?;encoder 28.1 |Linear encoder - Environment error v
2A  |Linear encoder 2A.1 |Linear encoder error 1-1 v
error 1 2A.2 |Linear encoder error 1-2 v
2A.3 |Linear encoder error 1-3 v
2A.4 |Linear encoder error 1-4 v
2A.5 |Linear encoder error 1-5 4
2A.6 |Linear encoder error 1-6 v
2A.7 |Linear encoder error 1-7 v
2A.8 |Linear encoder error 1-8 v
2B |Encoder counter 2B.1 |Encoder counter error 1 v
error 2B.2 |Encoder counter error 2 v
30 |Regenerative error 30.1 |Regeneration heat error v %
30.2 |Regeneration signal error v v
30.3 |Regeneration feedback signal error v v
31 |Overspeed 31.1 |Abnormal motor speed v v
32 |Overcurrent 321 Overcgrrent detected at hardware detection circuit (during v
operation)
322 Overcgrrent detected at software detection function (during v v
operation)
32.3 |Overcurrent detected at hardware detection circuit (during a stop) v
32.4 |Overcurrent detected at software detection function (during a stop) v v
33 |Overvoltage 33.1 |Main circuit voltage error 4 v
34 |SSCNET receive 341 |SSCNET receive data error 4 4
error 1 34.2 |SSCNET connector connection error v v
34.3 |[SSCNET communication data error v v
34.4 |Hardware error signal detection v v
34.5 |SSCNET receive data error (safety observation function) v v
34.6 |SSCNET communication data error (safety observation function) v v
3% ;c;cr::mand frequency 35.1 |Command frequency error v v
36 |SSCNET receive 36.1 |Continuous communication data error v v
error 2 36.2 |Continuous communication data error (safety observation function) v 4
37 |Parameter error 371 |Parameter setting range error 4
37.2 |Parameter combination error v
37.3 |Point table setting error v
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Alarm

Detail . deactivation
No. Name No. Detail name Alarm C);ﬁing
reset power
39 |Program error 39.1 |Program error v
39.2 |Instruction argument external error v
39.3 |Register No. error v
39.4 [Non-correspondence instruction error v
3A |Inrush current
suppression circuit 3A.1 |Inrush current suppression circuit error v
error
3D |Parameter setting 3D.1 |Parameter combination error for driver communication on slave v
error for driver L . N
communication 3D.2 |Parameter combination error for driver communication on master 4
3E |Operation mode error| 3E.1 |Operation mode error v
3E.6 |Operation mode switch error v
42 |Servo control error 42.1 |Servo control error by position deviation *3 v
(for linear servo 45 5 15ervo control error by speed deviation *3 v
motor and direct drive
motor) 42.3 |Servo control error by torque/thrust deviation 3 4
Fully closed loop 42.8 |Fully closed loop control error by position deviation *3 v
control error 42.9 |Fully closed loop control error by speed deviation *3 v
(for fully closed loop Fully closed loop control error by position deviation during .
control) 42.A command stop 3 4
45 |Main circuit device 451 |Main circuit device overheat error 1 v v
overheat 45.2 |Main circuit device overheat error 2 v v
46 |Servo motor overheat| 46.1 [Abnormal temperature of servo motor 1 v v
46.2 |Abnormal temperature of servo motor 2 v v
46.3 |Thermistor disconnected error v v
46.4 |Thermistor circuit error v'*1 v
46.5 |Abnormal temperature of servo motor 3 v v
46.6 |Abnormal temperature of servo motor 4 v v
47 |Cooling fan error 471 |Cooling fan stop error v
47.2 |Cooling fan speed reduction error v
50 |Overload 1 50.1 |Thermal overload error 1 during operation v %
50.2 |Thermal overload error 2 during operation v v
50.3 |Thermal overload error 4 during operation v v
50.4 |Thermal overload error 1 during a stop v v
50.5 |Thermal overload error 2 during a stop v v
50.6 |Thermal overload error 4 during a stop v v
51 |Overload 2 511 |Thermal overload error 3 during operation % v
51.2 |Thermal overload error 3 during a stop v v
52 |Error excessive 52.1 |Excess droop pulse 1 v v
52.3 |Excess droop pulse 2 v v
52.4 |Error excessive during 0 torque limit v 4
52.5 |Excess droop pulse 3 v v
54 |Oscillation detection | 541 |Oscillation detection error v v
56 |Forced stop error 56.2 |Over speed during forced stop v v
56.3 |Estimated distance over during forced stop v v
61 |Operation error 61.1 |Point table setting error v v
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No.

Name

Detail
No.

Detail name

Alarm
deactivation

Alarm
reset

Cycling
the
power

63

STO timing error

63.1

STO1 off

v

v

63.2

STO2 off

v

63.5

STO by functional safety unit

v

64

Functional safety unit
setting error

64.1

STO input error

64.2

Compatibility mode setting error

64.3

Operation mode setting error

65

Functional safety unit
connection error

65.1

Functional safety unit communication error 1

65.2

Functional safety unit communication error 2

65.3

Functional safety unit communication error 3

65.4

Functional safety unit communication error 4

65.5

Functional safety unit communication error 5

65.6

Functional safety unit communication error 6

65.7

Functional safety unit communication error 7

65.8

Functional safety unit shut-off signal error 1

65.9

Functional safety unit shut-off signal error 2

66

Encoder initial
communication error
(safety observation
function)

66.1

Encoder initial communication - Receive data error 1 (safety
observation function)

AN N N N AN AN AN AN N AN AN AN AN AN AN

66.2

Encoder initial communication - Receive data error 2 (safety
observation function)

AN

66.3

Encoder initial communication - Receive data error 3 (safety
observation function)

66.7

Encoder initial communication - Transmission data error 1 (safety
observation function)

66.9

Encoder initial communication - Process error 1 (safety observation
function)

67

Encoder normal
communication error
1
(safety observation
function)

67.1

Encoder normal communication - Receive data error 1 (safety
observation function)

67.2

Encoder normal communication - Receive data error 2 (safety
observation function)

67.3

Encoder normal communication - Receive data error 3 (safety
observation function)

67.4

Encoder normal communication - Receive data error 4 (safety
observation function)

67.7

Encoder normal communication - Transmission data error 1 (safety
observation function)

68

STO diagnosis error

68.1

Mismatched STO signal error

69

Command error

69.1

Forward rotation-side software limit detection - Command excess
error

\

69.2

Reverse rotation-side software limit detection - Command excess
error

69.3

Forward rotation stroke end detection - Command excess error

69.4

Reverse rotation stroke end detection - Command excess error

69.5

Upper stroke limit detection - Command excess error

69.6

Lower stroke limit detection - Command excess error

N ENANENIEN

NNENENENERN
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Alarm

Detail deactivation
No. Name Detail name i
No. Alarm C);ﬁléng
reset power
70 |Load-side encoder 70.1 |Load-side encoder initial communication - Receive data error 1 v
initial 1commun|cat|on 70.2 |Load-side encoder initial communication - Receive data error 2 4
error
70.3 |Load-side encoder initial communication - Receive data error 3 v
705 Load-side encoder initial communication - Transmission data v
"~ lerror 1
70.6 Load-side encoder initial communication - Transmission data v
"~ lerror 2
70.7 Load-side encoder initial communication - Transmission data v
" lerror 3
70.A |Load-side encoder initial communication - Process error 1 v
70.B |Load-side encoder initial communication - Process error 2 4
70.C |Load-side encoder initial communication - Process error 3 v
70.D |Load-side encoder initial communication - Process error 4 4
70.E |Load-side encoder initial communication - Process error 5 v
70.F |Load-side encoder initial communication - Process error 6 4
71 |Load-side encoder 711 |Load-side encoder normal communication - Receive data error 1 v
normal o 71.2 |Load-side encoder normal communication - Receive data error 2 v
communication - — -
error 1 71.3 |Load-side encoder normal communication - Receive data error 3 v
715 Load-side encoder normal communication - Transmission data v
"~ lerror 1
716 Load-side encoder normal communication - Transmission data v
"~ lerror 2
717 Load-side encoder normal communication - Transmission data v
" lerror 3
71.9 |Load-side encoder normal communication - Receive data error 4 v
71.A |Load-side encoder normal communication - Receive data error 5 4
72 |Load-side encoder 721 |Load-side encoder data error 1 v
normal icati 72.2 |Load-side encoder data update error v
communication
error 2 72.3 |Load-side encoder data waveform error v
72.4 |Load-side encoder non-signal error v
72.5 |Load-side encoder hardware error 1 v
72.6 |Load-side encoder hardware error 2 4
72.9 |Load-side encoder data error 2 v
74 |Option card error 1 74.1 |Option card error 1 v
74.2 |Option card error 2 v
74.3 |Option card error 3 v
74.4 |Option card error 4 v
74.5 |Option card error 5 v
75 |Option card error2 | 75.3 |Option card connection error v
75.4 |Option card disconnected v
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Alarm

Detail . deactivation
No. Name No. Detail name Alarm C{ﬁing
reset power
79 |Functional safety unit | 79.1 |Functional safety unit power voltage error % v
diagnosis error 79.2 |Functional safety unit internal error v
79.3 |Abnormal temperature of functional safety unit v v
79.4 |Servo amplifier error v
79.5 |Input device error v
79.6 |Output device error v
79.7 |Mismatched input signal error v
79.8 |Position feedback fixing error v
7A  |Parameter setting 7A.1 |Parameter verification error (safety observation function) v
error . 7A.2 |Parameter setting range error (safety observation function) v
(safety observation — - -
function) 7A.3 |Parameter combination error (safety observation function) v
7A.4 FuncFionaI safety unit combination error (safety observation v
function)
7B |Encoder diagnosis 7B.1 |Encoder diagnosis error 1 (safety observation function) v
error , 7B.2 |Encoder diagnosis error 2 (safety observation function) v
(safety observation - - - -
function) 7B.3 |Encoder diagnosis error 3 (safety observation function) v
7B.4 |Encoder diagnosis error 4 (safety observation function) v
7C Fu_nctional sqfety 7CA Function_al safety_unit communication setting error (safety o v
unit communication observation function)
?;Z?;;S;Zse;x;ﬁon 7C.2 Ejunnci;[i)onr;al safety unit communication data error (safety observation e v
function)
7D |Safety observation 7D.1 |Stop observation error v'*2 v
error 7D.2 |Speed observation error v v
82 lc\)/lpa;rtaet:jr:agr?or 1 82.1 |Master-slave operation error 1 v v
84  |Network module 84.1 |Network module undetected error 4
initialization error 84.2 |Network module initialization error 1 v
84.3 |Network module initialization error 2 v
85 [Network module error| 851 |Network module error 1 v
85.2 |Network module error 2 v
85.3 |Network module error 3 v
86 |Network 86.1 |Network communication error 1 v v
communication error 86.2 |Network communication error 2 v v
86.3 |Network communication error 3 v v
8A L:lSB communicat!on 8AA USB communication time-out error/Serial communication time-out v v
time-out error/serial error
communication time-
out error/MODBUS- 8A.2 [MODBUS-RTU communication time-out error v 4
RTU communication
time-out error
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Alarm

Detail . deactivation
No. Name No. Detail name Alarm C);ﬁing
reset power
8D |CC-Link IE 8D.1 |CC-Link IE communication error 1 v v
communication error 8D.2 |CC-Link IE communication error 2 4 4
8D.3 |Master station setting error 1 v v
8D.5 |Master station setting error 2 v
8D.6 |CC-Link IE communication error 3 v v
8D.7 |CC-Link IE communication error 4 4 4
8D.8 |CC-Link IE communication error 5 v v
8D.9 |Synchronization error 1 4
8D.A [Synchronization error 2 v
8E |USB communication 8EA USB communication receive error/Serial communication receive v v
error/serial error
communication error/ 8E.2 USB communication checksum error/Serial communication v v
MODBUS-RTU checksum error
communication error 8E.3 USB communication character error/serial communication v v
character error
8E.4 USB communication command error/Serial communication v v
command error
8E.5 USB communication data number error/Serial communication data v v
number error
8E.6 [IMODBUS-RTU communication receive error v v
8E.7 IMODBUS-RTU communication message frame error v v
8E.8 [MODBUS-RTU communication CRC error v 4
88888 |Watchdog 8888. |Watchdog v

*1
*2
*3

*4

Leave for about 30 minutes of cooling time after removing the cause of occurrence.

This is applicable when [Pr. PAO4] is set to the initial value. The stop system of SD can be changed to DB using [Pr. PA04].

The alarm can be canceled by setting as follows:

For the fully closed loop control: set [Pr. PE03]to "1 _

When a linear servo motor or direct drive motor is used: set [Pr. PL0O4]to "1 _

Reset this while all the safety observation functions are stopped.
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e \Warning list

No. Name Detail No. Detail name
90 Home position return incomplete 90.1 Home position return incomplete
warning 90.2 Home position return abnormal termination
90.5 Z-phase unpassed
91 Servo amplifier overheat warning® 911 Main circuit device overheat warning
92 Battery cable disconnection warning 921 Encoder battery cable disconnection warning
92.3 Battery degradation
93 ABS data transfer warning 93.1 Magnetic pole detection incomplete warning at ABS data
' transfer request
95 STO warning 9541 STO1 off detection
95.2 STO2 off detection
95.3 STO warning 1 (safety observation function)
95.4 STO warning 2 (safety observation function)
95.5 STO warning 3 (safety observation function)
96 Home position setting warning 96.1 In-position warning at home positioning
96.2 Command input warning at home positioning
96.3 Servo off warning at home positioning
96.4 Magnetic pole detection incomplete warning at home
) positioning
97 Positioning specification warning 971 Program operation disabled warning
97.2 Next station position warning
98 Software limit warning 98.1 Forward rotation-side software stroke limit reached
98.2 Reverse rotation-side software stroke limit reached
99 Stroke limit warning 9941 Forward rotation stroke end off
99.2 Reverse rotation stroke end off
99.4 Upper stroke limit off
99.5 Lower stroke limit off
9A Optional unit input data error 9A A1 Optional unit input data sign error
warning 9A.2 Optional unit BCD input data error
9B Error excessive warning 9B.1 Excess droop pulse 1 warning
9B.3 Excess droop pulse 2 warning
9B.4 Error excessive warning during 0 torque limit
9C Converter warning 9CA1 Converter unit warning
9D CC-Link IE warning 1 9D Station number switch change warning
9D.2 Master station setting warning
9D.3 Overlapping station number warning
9D.4 Mismatched station number warning
9E CC-Link IE warning 2 9E 1 CC-Link IE communication warning
9F Battery warning 9FA1 Low battery
9F.2 Battery degradation warning
EO Excessive regeneration warning EO0.1 Excessive regeneration warning
E1 Overload warning 1 E11 Thermal overload warning 1 during operation
E1.2 Thermal overload warning 2 during operation
E1.3 Thermal overload warning 3 during operation
E1.4 Thermal overload warning 4 during operation
E1.5 Thermal overload warning 1 during a stop
E1.6 Thermal overload warning 2 during a stop
E1.7 Thermal overload warning 3 during a stop
E1.8 Thermal overload warning 4 during a stop
E2 Servo motor overheat warning E2.1 Servo motor temperature warning
E3 Absolute position counter warning E3.1 Multi-revolution counter travel distance excess warning
E3.2 Absolute position counter warning
E34 Absolute positioning counter EEP-ROM writing frequency
warning
E3.5 Encoder absolute positioning counter warning
E4 Parameter warning E4.1 Parameter setting range error warning
E5 ABS time-out warning E5.1 Time-out during ABS data transfer
E5.2 ABSM off during ABS data transfer
E5.3 SON off during ABS data transfer
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No. Name Detail No. Detail name
E6 Servo forced stop warning E6.1 Forced stop warning
E6.2 SS1 forced stop warning 1 (safety observation function)
E6.3 SS1 forced stop warning 2 (safety observation function)
E7 Controller forced stop warning E71 Controller forced stop input warning
E8 Cooling fan speed reduction warning E8.1 Decreased cooling fan speed warning
E8.2 Cooling fan stop
E9 Main circuit off warning E9.1 Servo-on signal on during main circuit off
E9.2 Bus voltage drop during low speed operation
E9.3 Ready-on signal on during main circuit off
E9.4 Converter unit forced stop
EA ABS servo-on warning EAA1 ABS servo-on warning
EB The other axis error warning EB. The other axis error warning
EC Overload warning 2 ECA1 Overload warning 2
ED Output watt excess warning ED.1 Output watt excess warning
FO Tough drive warning FO0.1 Instantaneous power failure tough drive warning
FO0.3 Vibration tough drive warning
F2 Drive recorder - Miswriting warning F2.1 Drive recorder - Area writing time-out warning
F2.2 Drive recorder - Data miswriting warning
F3 Oscillation detection warning F3.1 Oscillation detection warning
F4 Positioning warning F4.4 Target position setting range error warning
F4.6 Acceleration time constant setting range error warning
F4.7 Deceleration time constant setting range error warning
F4.9 Home position return type error warning
F5 Simple cam function - Cam data F5.1 Cam data - Area writing time-out warning
miswriting warning F5.2 Cam data - Area miswriting warning
F5.3 Cam data checksum error
F6 Simple cam function - Cam control F6.1 Cam axis one cycle current value restoration failed
warning F6.2 Cam axis feed current value restoration failed
F6.3 Cam unregistered error
F6.4 Cam control data setting range error
F6.5 Cam No. external error
F6.6 Cam control inactive
F7 Machine diagnosis warning F7.1 Vibration failure prediction warning
F7.2 Friction failure prediction warning
F7.3 Total travel distance failure prediction warning

* Leave for about 30 minutes of cooling time after removing the cause of occurrence.
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4.4 Other Factors Impacting the Servo System

4.41 Harmonics

Harmonics have higher frequencies than fundamental waves. Servo amplifiers also produce several harmonic
waves.

Because harmonics cause abnormal rotation and vibration with adverse effects on electronic equipment, you
may need to take measures to prevent harmonics, such as adding a reactor to a servo amplifier.

4.4.2 Leakage current

Leakage current literally refers to the "current that is leaking".

Although it theoretically should not flow, this is what we call the current that flows outside of the electric circuit.

It may cause noise in electronic equipment, or an electric shock depending on the amount of current. You must
take measures to ensure that servo amplifiers and servo motors are grounded, so that leakage current can be
minimized.

Furthermore, leakage current can cause an earth-leakage circuit breaker to react excessively and get tripped.
This may cause trouble if, for example, the equipment cannot operate properly. Refer to the manual to select a
circuit breaker with an appropriate capacity.

In addition, you must pay attention to the precautions to operate equipment properly. Refer to the relevant manuals
for details and take appropriate measures.
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CHAPTER 5
INTRODUCTION TO MELSERVO-J4




5.1 Appearance and Interfaces

MR-J4-A/MR-J4-A-RJ Connections with Peripheral Equipment*’

Peripheral equipment is connected to MR-J4-A/MR-J4-A-RJ as described below. Connectors, cables, options,
and other necessary equipment are available so that users can set up the servo amplifier easily and start using
it right away.

Display*? Setting section*?
Servo amplifier status, Parameter settings and monitoring etc. are executed with push
parameter, and alarm buttons.

number are displayed.

Molded-case circuit breaker
(MCCB)

This protects the power supply line.

USB communication connector (CN5)

Connect with a personal computer, and use MR Configurator2.
Parameter setting and monitoring are possible. Use an optional USB
cable (MR-J3USBCBL3M).

@ W

e B

Magnetic contactor (MC)

This turns off the main circuit power
supply to the servo amplifier when an
alarm is triggered.

Analog monitor output connector (CN6)
Speed and torque are output with analog voltage signals. (ch2)

Power factor improving DC reactor
(option)

This boosts the power factor of servo amplifier \
and reduces the power supply capacity. ., ____ N ___,

RS-422/RS-485 communication connector (CN3)

Connect a GOT or parameter unit.

Regenerative option
(option)

GOT Parameter unit
MR-PRU03

Servo motor power cable

(option) STO /O signal connector (CN8)
Used to connect to a safety logic unit (MR-J3-D05)
Charge lamp or an external safety relay.

Use an optional STO cable (MR-DO5UDL3M-B).

The lamp lights when the main circuit power
supply is charged.

Encoder connector (CN2)

Connect the servo motor encoder using an
option cable or connector set.

Load-side encoder connector (CN2L)

CN2L connector is available only on MR-J4-A-RJ
servo amplifier.

1/0 signal connector (CN1)

Connect to a Mitsubishi Electric controller or any pulse train output
controller.

Battery connector (CN4) it
Connect MR-BAT6V1SET battery whenconfiguring absolute FX3u FX3uc FX3u-1PG RD75P_  RD75D_

position detection system. FX3G FX3Gc QD75P_  QDA75D_
QD75P_N QD75D_N
Battery LD75P_  LD75D_

Encoder cable (option)

Connect all signals via the junction terminal block.

Connect to a programmable controller
1/0 port or a control cabinet of a machine.

Servo motor
(The picture is that of HG-KR053.)

*1  The connection with the peripheral equipment is an example for MR-J4-350A/MR-J4-350A-RJ or smaller servo amplifiers. Refer to
"MR-J4-_A_(-RJ) MR-J4-03A6(-RJ) Servo Amplifier Instruction Manual" for the actual connections.
*2  This picture shows when the display cover is open.
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5.2 Types of Servo Amplifiers

MELSERVO-J4 servo amplifiers come in three different models, each with its own characteristics.
Use a different model depending on the environment and equipment that the amplifier connects to.

- Type A

This servo amplifier supports generic interfaces.
The Type A model is used in this training material.

MR-J4-A

Analog/pulse train

- Type B

This servo amplifier supports the servo system control network (SSCNET llI/H), a dedicated servo network.

- Allows building a complete synchronous system through high-speed serial optical communication.

- Combined with a servo system controller, provides the maximum functionality and performance of the servo system.
- Supports high-speed, high-precision, and multi-axis control.

- Excellent noise resistance

MR-J4-B - D
SSCNET III/H

MR-J4W2-B MR-J4W3-B

- Type GF

This servo amplifier supports the CC-Link IE field network.
When combined with a simple motion module, it can provide positioning and synchronous control of multiple axes.
- You can build a system that is synchronous with things such as a remote I/O over an Ethernet-based open

network.

CC-Link IE Field

MR-J4-GF
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5.3 Key Features of the Mitsubishi Electric
MELSERVO-J4 Series

5.3.1 Advanced vibration suppression control Il

This feature suppresses the vibration at the end of an arm or residual vibration.
A servo motor operation that causes equipment to move also generates vibration at the device's main unit and

the end of the arm, both of which have a relatively low frequency of about 100 Hz or less.

Without vibration suppression control

*’ﬁgtops with vibration
Two types of vibrations exist.

These vibrations prevent the servo motor from moving most accurately.
The "Advanced vibration suppression control II" feature reduces both types of vibration simultaneously.

Advanced vibration suppression control Il

Stops without vibration

Both vibrations are suppressed.

You can adjust the feature easily with MR Configurator2.
Suppressing vibration with this feature can reduce the settling time.
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5.3.2 Robust filter

A robust filter is used with high-inertia equipment driven by belts and gears, such as industrial printers and
packing equipment. It facilitates both high responsiveness and stability. Additional tuning is unnecessary.
Compared to conventional filters, it can bring much greater stability by gently reducing the torque with a wide

range of frequencies.

_____

Robust filter

»
»

Frequency

Application examples

[Industrial printer]

Conventional control

Robust-filter control

Oscillation

[Packaging equipment]
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5.3.3 One-touch tuning

The one-touch tuning feature, as suggested by its name, enables users to quickly and easily set devices for
maximum performance with a single button press.

Just turning on the one-touch tuning feature completes comprehensive tuning, including the "advanced vibration
suppression control II" and "robust filter" features.

* You can also use this feature from MR Configurator2.

Rotational Rotational
speed speed
pA Command pA Command
Actual movement Actual movement
Settling time / Settling time
b =
I I [N
L ¥
I I [N
. \ _
7~ Time » Time
Machine operation: Unstable Exact!
Timing: Late High-speed positioning
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